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WHAT IS ASTROBIOLOGY?

Ever since early humans first looked sky-
ward and imagined the stars as distant
campfires, humanity has wondered if we are
alone in the Universe. The ancient Greeks
argued against our home planet being the
only cradle for life, but lacked the technol-
ogy to prove their beliefs. In the late 20th
century, the near-simultaneous discoveries
of the possible remains of bacterial life in
a Martian meteorite, and the first planets
orbiting other stars, brought the question
of the existence of life beyond the Earth to
the forefront of scientific endeavor. In the
21st century, the new field of Astrobiology
harnesses the required technological and
scientific capability to seriously address this
ancient and fundamental question.

Astrobiology is the study of life in the uni-
verse. The search for life beyond the Earth
requires an understanding of life, and the
nature of the environments that support it,
as well as planetary, planetary system and
stellar processes. To provide this under-
standing, astrobiology combines the knowl-
edge and techniques from many fields,
including astronomy, biology, chemistry,
geology, atmospheric science, oceanogra-
phy and aeronautical engineering. Astrobi-
ologists can work alone on particular sci-
entific questions, but often astrobiologists
from different scientific disciplines work
together to examine complex questions that
no one field can answer alone. These ques-
tions cover topics such as:

- How does life originate?
- How does life evolve?

- What kind of environment is necessary for
life to survive?

- What are the environmental limits or “ex-
tremes” under which life can survive?

- What might life look like on another
world?

- Is there or has there been life elsewhere in
our solar system?

- How can we observe and identify a habit-
able — or even inhabited — world?

- What is humanity’s future on Earth and
beyond?

- What Is Happening In The Field Of Astro-
biology?

While astrobiology is a relatively young
field, it has a secure and promising future.
Astrobiology research has a significant im-
pact on how agencies such as the Nation-
al Aeronautics and Space Administration
(NASA) and the European Space Agency
plan for current and future space missions.
For example, many recent missions have
focused on exploring worlds in our own so-
lar system for signs of past, present or the
precursors of life, including Mars (Phoenix,
Pathfinder, Global Surveyor, and others) and
Titan (Cassini-Huygens). At the same time,
significant advances and investments in
telescope technology (Kepler, James Webb
Space Telescope) have allowed researchers
to begin planning and searching for habit-
able planets outside our solar system.

In the United States, NASA and the NASA
Astrobiology Institute (NAI) are leading
policy makers and funders in astrobiology.
An overview of the research goals and ob-
jectives they have articulated can be found
in the NASA Astrobiology Roadmap. Inter-
nationally, astrobiology networks and insti-
tutes have been established in Europe, Aus-
tralia, Canada, Mexico and South America,
including the Centro de Astrobiologia in
Spain, the Nordic Network of Astrobiology
Graduate Schools, and the Australian Cen-
ter for Astrobiology

How Can I Learn More About Astrobiology?

If you’re curious ... check out these resourc-
es for a user-friendly introduction to the
field of astrobiology:

NASA Astrobiology Institute

For the latest developments in NASA’s as-
trobiology research and also Graphic nov-
els that tell the story of our search for life in
the universe.

astrobiology.nasa.gov
Astrobiology Magazine

For the latest news and headlines in the field
of astrobiology

www.astrobio.net
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Abstract
Background: Kisspeptin stimulatesthe reproductive axis while food deprivation or ghrelin inhibits it. The aim of the
study was to determine the effects of third cerebral ventricle injection of kisspeptin on mean plasma luteinizing hormone
(LH) levels in food deprived D-Lys-3GHRP-6treated rats. Materials and Methods: In this experimental study, five fed
rats received third cerebral ventricular injection of salineat 09:30 -09:00 h. Also, twenty food deprived rats in four
groups(n=35 in each group) received third cerebral ventricular injection of saline, kisspeptin(Inmol), D-Lys3—GHRP6-
20)nmol) or D-Lys3 -GHRP20) 6-nmol) and kisspeptin(Inmol). Blood samples were collected via the tail vein. Plasma
LH concentration was measuredby using LH kit and the method of radioimmunoassay (RIA). Results: Mean plasma LH
level in food-deprived rats decreased significantly compared to fed rats. Kisspeptin significantly increased the mean
plasma LH concentrationcompared to fed or food deprived saline group. Injection of kisspeptin in D-Lys3 -GHRP-6-pre-
treated rats significantly increased the mean plasma LH concentration compared to fed saline, food deprived saline, alone
kisspeptin or alone D-Lys3 -GHRPG6- groups.Conclusion:Decrease of ghrelin pathway activity may partly be involved in
the mediating the stimulatory effects of kisspeptin on hypothalamic-pituitary-gonadal axis.

Keyword: kisspeptin; D-Lys3 -GHRP6-; Food Deprivation; Luteinizing Hormone.

Introduction

central or peripheral injection of it ventromedial — hypothalamus(VMH),

Hypothalamic arcuate nucleus(ARC)
is a major part of the brain in
regulating  energy  balance and
reproduction. different
neural pathways including kisspeptin
and ghrelin integrate into the ARC
nucleus to control sexual hormones
secretions[1].  G-protein  coupled
receptor 54(GPR54) is expressed in
ARCnucleus and also on gonadotropin-
releasing hormone(GnRH) neurons. It
is necessary for normal hypothalamic-
pituitary-gonadal (HPG) axis
function[3-2].Kisspeptin is the
endogenous ligand of GPR54 and

Several

increases pulsatile GnRH/luteinizing
hormone(LH) release and male or
female sexual hormones secretions in
humans, rodents, ruminants and so

on[7-4].

Ghrelin is a 28 amino acid peptide
which  exerts its  physiological
functions  via  growth  hormone

secretagogues receptorla(GHSRIa)[-8
9]. Ghrelin is synthesized mainly in the
stomach, hypothalamusspecially ARC
and  paraventricular nucleus(PVN)
and other central and peripheral
tissue[10].  Ghrelin  receptor is
expressed in high density in the

ARC, PVN and other brain and
peripheral organs[11]. It has been
established that VMH and ARC
nucleus include GnRH pulse generator
which controls LH secretion [12].
Peripheral ghrelin crosses the blood
brain barrier. It enters the brain, and it
increases food intakes and suppresses
the reproductive function[14-13]. The
D-Lys3 -GHRPG6- is a synthetic peptide
which acts as a GHSR-Ia receptor
antagonist[17-15],and
peripheral injection of it inhibits
food intakes and body weight in food
deprived or ghrelin-treated mice[l5].

central  or
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Previous  studies  havebeen shown
that ghrelin downregulates kisspeptin
gene expression[26] and exogenous
injections of  kisspeptin
ghrelin secretion[19-18]. In the present
study, the effects of kisspeptin were
investigated on mean plasma LH
concentration in food deprived D-Lys-3
GHRP-6treated  rats.

Materials and Methods

Animals

decrease

In the current experimental study, male
Wistar rats(n= 25) weighing 250 -230g
(provided by the Neuroscience Research
Center of Shahid Beheshti University,
Iran) were housed in the cages under
controlled temperature (2 +£22 C°)
and12h light/ dark cycle. Animals had
free access to food and water all the
time except in the start of the experiment
which rats were food deprived for
24 hours before the experiment. All
procedures for the maintenance and
the use of experimental animals were
approved by the ethical committee
of Neuroscience Research Center of
Shahid Beheshti University of Medical
Sciences, Tehran, Iran.
Intra Cerebral Ventricular Cannulation
and Injections
Animals anesthetized by
intraperitoneal (IP) injection of a
mixture of Ketamine and Xylazine
(Ketamine 80 mg/kg BW+ Xylazine
10 mg/ kg BW). A -22 gauge stainless
implantedin  the  third
ventricle  according  to
coordinates of Paxinos and Watson

were

cannulawas
cerebral

Atlas (AP = - 2.3, ML= 0.0, DV=6.5).
After one week recovery period, five
fed rats in one group received ICV
injection of salinein a volume of 3ul
at 09:30 -09:00 h. Also, twenty food
deprived rats in four groups(n=>5
in each group) received saline,
kisspeptin(Inmol), D-Lys3 -GHRP-
20) 6nmol) or kisspeptin(Inmol) and
D-Lys3 -GHRP20) 6-nmol) in a volume
of 3ul. Kisspeptinl0 (Ana Spec Co,
USA)and D-Lys-3GHRPG6- (Ana Spect,
US.A) weredissolved in saline.The
peptides were injected by a -27 gauge
stainless steel injector (protruded 1mm
beyond the cannula to reach the third
ventricle) which connected to Hamilton
microsyringe by PE- 20 tubing. In co-
administrated groupD-Lys3 -GHRP6-
was injected 15min before kisspeptinl(
injection.

Hormones Assays

Blood samples were collectedin a
volume of 0.5cc at 60min following
injections via tail vein. Heparin was
used to the samples to prevent clotting.
Blood samples immediately centrifuged
to 15 min at 3000 rpm and the
plasma stored at —°20C until assayed
Plasma LH
concentration was measured by using
LHFkit (Institute of Isotopes Co., Ltd,
Budapest, Hungary) and the method of
radioimmunoassay  (RIA).

Statistical Analyses

The results are presented as mean *
SEM. The data were analyzed by one-
way-ANOVA test. The comparison of

for LH concentration.

the mean plasma LH levels between the
different groupswas done by Tukey's
test.The SPSS software (version 16) was
used to analyze the data. In all cases,
P-value was P<0.05.

Results

The results demonstratedthat the mean
plasma LH concentration in food-
deprived rats decreased significantly by
0.45 times compared to fed rats(P<0.05,
Figurel-).Injection of 1nmol kisspeptin
significantly increased the mean plasma
LH concentrationby 1.07 or 2.8 times
compared to fed or food deprived
saline  group  respectively(P<0.05,
Figurel-).Injection of 20nmol D-Lys3
-GHRPG6- increasedthe mean plasma
by 024
compared to the fed saline group which
this increase was not statistically
significant(Figurel-). While
plasma LH concentration in D-Lys3
-GHRP6- treated group
significantly by 1.28times compared
tofood deprived saline group (P<0.05,
Figurel-).Also, mean plasma LH
concentration in D-Lys3 -GHRPG6-
treated group decreased significantly by
0.40 times compared toalone kisspeptin
group (P<0.05, Figurel-). Injection
of kisspeptin in D-Lys3 -GHRP-6-pre-
treated rats significantly increased the
mean plasma LH concentrationby ,1.97
0.43 ,4.4 or 1.38 times compared to
fed saline group, food deprived saline
group, alone kisspeptin or alone D-Lys3
-GHRPG6- groups respectively(P<0.05,
Figurel-).

LHconcentration times

mean

increased
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