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Studying the role of ATP-P2X2 receptor signaling in regulation of

GnRH/LH surge

HAZIM Safiullah (Laboratory of Animal Reproduction, Graduate School of

It is an honor for me to receive the YIA award from
the 48th annual meeting of the Japan Neuroendocrine
Society. I would like to express my sincere gratitude to
Dr. Hitoshi Ozawa, the president of the Japan
Neuroendocrine Society, Dr. Tatsushi Onaka, the
president of the 48th annual meeting, the selection com-
mittee members, and all the participants. I sincerely
thank Dr. Naoko Inoue, my supervisor, for her support
and supervision of the research project as well as
preparation for the presentation. Many thanks to Dr.
Hiroko Tsukamura and Dr. Yoshihisa Uenoyama for their
supervision and guidance in my research study, as well
as the presentation for the meeting. I am also grateful to
Mr. Ryoya Yaboshita, Ms. Mayoko Nagae, Dr. Masumi
Hirabayashi, and Ms. Hitomi Tsuchida for their contribu-
tion to conducting this study.

In recent years, the decline in livestock fertility rate
caused by ovulation disorders, has resulted in a reduction
in reproductive performance, resulting in food problems
and major economic concerns on a worldwide scale.
Additionally, ovulation problems are also a major cause of
infertility in women, especially in developed countries
struggling with declining birthrates and aging pop-
ulations. The purpose of my study, therefore, is to further
understand the neuroendocrine mechanism regulating
ovulation in female mammals.

Hypothalamic kisspeptin neurons are master regulators
for reproductive function in mammals, because mutation
or knockout of the Kkisspeptin gene (KissI) causes
infertility in humans and experimental animals, such as
rats and mice. Out of the major hypothalamic kisspeptin
neurons, the neurons located in the anteroventral
periventricular nucleus (AVPV) in rodents, are known to
be a gonadotropin-releasing hormone (GnRH)/luteinizing

hormone (LH) surge generator, which ultimately stim-

Bioagricultural Sciences, Nagoya University)

ulates ovulation. Accumulating evidence suggests that
there are upstream regulator(s) for AVPV kisspeptin
neurons, but the regulators are not fully clarified yet.
Understanding the regulators for AVPV kisspeptin neu-
rons will provide a potential therapeutic target for
treating ovulatory issues in both women, as well as
preventing the economic loss caused by reduced fertility
in livestock.

Recent studies in our laboratory revealed that the
purinergic signaling may act on AVPV kisspeptin
neurons, and consequently trigger GnRH/LH surge gen-
eration and then ovulation. However, it has been
unknown whether purinergic signaling acts directly on
kisspeptin neurons in the AVPV and from where
purinergic neurons project to the AVPV in rats. Thus,
the present study aimed to clarify the role of purinergic
receptors expressed in AVPV Kkisspeptin neurons in the
occurrence of GnRH/LH surge in female rats. Most of the
kisspeptin neuron-specific purinergic receptor gene knock-
down rats failed to show LH surge in the presence of
proestrus levels of estrogen, whereas all the rats in the
control group showed LH surge. Next, a retrograde
neuronal tracing experiment using Fluorogold (FG), a ret-
rograde tracer, injected into the AVPV in female rats
showed that double immunopositive cells of purinergic
neuronal marker and FG were mainly found in the hindbrain.

Taken together, the present results suggest that
hindbrain purinergic neurons projecting to the AVPV
kisspeptin neurons are responsible for triggering GnRH/
LH surge and consequent ovulation. These results may
provide a further understanding of the neuroendocrine

mechanism controlling ovulation in female mammals.
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Regulation of glucoprivation-induced carbohydrate selection by NPY-CRH
neural axis in the paraventricular nucleus of the hypothalamus
Rattanajearakul Nawarat (Department of Physiological Sciences, The Graduate
University for Advanced Studies (SOKENDAI))

I would like to thank the Japan Neuroendocrine Society
and the award committee for selecting me for the Young
Scientist Encouragement Award. I am also grateful
to Prof. Dr. Yasuhiko Minokoshi and Assoc. Prof. Dr.
Kenichiro Nakajima for their invaluable advice and con-
tinuous support while I have been doing this research.

Feeding is one of the most important activities to main-
tain energy homeostasis in animals. While neural mech-
anisms responsible for the regulation of calorie intake
have been extensively studied, the neural basis of food
selection is less studied. Our lab previously reported that
a subset of corticotropin-releasing hormone (CRH) neu-
rons expressing fasting-responsive AMP-activated protein
kinase (AMPK) in the paraventricular nucleus of the
hypothalamus (PVH) is necessary for a high carbohydrate
diet (HCD) selection over a high fat diet (HFD) under
fasting. However, neuronal mechanisms for HCD intake
in other conditions such as glucoprivation remain un-
known although glucoprivation is known to increase HCD
intake.

In the current study, I first investigated the role of
PVH CRH neurons in glucoprivation-induced change in
food selection of HCD and HFD in mice by intraperitoneal
(IP) administration of a glucopenic reagent, 2-deoxy-D-
glucose (2-DG). IP injection of 2-DG increased HCD intake
while it decreased HFD intake in two-diet choice exper-
iment. By contrast, a chemogenetic inhibition of PVH
CRH neurons significantly suppressed the food selection
of HCD over HFD. Since neuropeptide Y (NPY) release
was elevated in either fasting or glucoprivation, I next
evaluated the role of NPY in 2-DG-induced HCD selection.
Intracerebroventricular (ICV) or intra-PVH injection of
NPY led to a rapid increase in HCD intake and then a
slow increase in HFD intake. By contrast, inhibition of
PVH CRH neurons suppressed the HCD intake with no
effects on HFD intake. Importantly, intra-PVH injection of
antagonists for YIR and Y5R also blocked 2-DG-induced
HCD intake with no effects on HFD intake. Furthermore,
preferential knockdown of AMPK in PVH CRH neurons

suppressed NPY-induced HCD
intake. I further investigated
the effect of melanocortin-4
receptor (MC4R)
Melanotan II (MTTII), on NPY-
induced food selection. MTII
injection into the PVH prefer-
entially inhibited HFD intake
but not HCD intake after the
intra-PVH NPY injection.

Interrogation of PVH-projecting NPY neurons showed

agonist,

that NPY neurons in various brain areas innervate the
PVH and are activated by 2-DG. Among them, I found
that optogenetic activation of PVH-projecting NPY neu-
rons localized in the nucleus tractus solitarius (NTS)
increases c-fos expression in the PVH and leads to an
increase in HCD intake along with a slow increase in
HFD intake similar to those observed after ICV or intra-
PVH injection of NPY.

Collectively, my results suggest that NPY-CRH neural
axis in the PVH is necessary for 2-DG-induced HCD selec-
tion and food selection of HED is mediated by a distinct
neural circuit in the PVH.

I will continue to conduct further research character-
ization of the NPY-CRH neural axis might therefore
result in a better understanding of the molecular mech-
anisms underlying the effects of glucoprivation, stress,

and obesity on food selection behavior.

Personal history:

2015 December: Graduated from Faculty of Medicine Sciences,
Naresuan University, B.S. (Medical Science)

2019 October: Graduated from Faculty of Medicine Siriraj
Hospital, Mahidol University, M.S. (Medical Physiology)

2022 September: Completed Ph.D. program from the Department
of Physiological Sciences, The Graduate University for
Advanced Studies (SOKENDAI), Ph.D.

2022 November-Present: NIPS research fellow, Division of
Endocrinology and Metabolism, National Institute for
Physiological Science (NIPS)
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International Neuroendocrine Federation (INF) ([EIR
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¥ (https://www.inf-neuroendocrinology.org/history-and-
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International Neuroendocrine Federation DX EA{EE] (2024 F£~ 2028

President : Denise Belsham, University of Toronto, Canada
https://physiology.utoronto.ca/faculty/denise-belsham
Secretary General : Waljit Dhillo, Imperial College London,

UK
https://www.imperial.ac.uk/people/w.dhillo

Treasurer : Kellie Breen Church, University of California

San Diego, USA
https://obgyn.ucsd.edu/research/labs/breen-church/
indexhtml

Chair, Program Organizing Committee : Rebecca Campbell,

University of Otago, New Zealand
https://www.otago.ac.nz/neuroendocrinology/research/

rebecca-campbell.html
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(D The 39" Congress of the International Union of Physiological Sciences (IUPS)

Satellite Meeting - Progress in Neuroendocrinology and Endocrinology i

The 39™ Congress of the International Union of
Physiological Sciences (IUPS) (db%t) (202245 H 7 H
~11H) 7"%E& Web IZTHESNT L7z ZOEKS
HITAFIC I BB S, BHARATIIHAEH ST
1965 4 & 2009 I HUERIZ CThfE S v E L7z ANt
TORMBETETLZY, eV 5554 Web Bl L %2 1)
F L7z, MR ARE# T, Satellite Meeting — Progress
in Neuroendocrinology and Endocrinology %% 2022 4£ 5 H
6HIZAH Y IA VST L7z 7R T AU TOL
BHTY,
Satellite Meeting - Progress in Neuroendocrinology and
Endocrinology
Chair: Xue-Qun Chen, Zhejiang University
Co-Chair: Jianming Pei, Air Force Medical University
Speakers:

Nicholas Spitzer, University of California, SD

“Neurotransmitter Switching: New Neuroplasticity in

Health and Disease”
Cun Ming Duan , University of Michigan
“Regulation of cell plasticity by insulin/IGF signaling:
New insights from zebrafish”
Larry ] Young, Emory University
“Oxytocin and the neural circuitry of social
relationships: implications for autism”
Peng Shi, Zhejiang University
“Microglia negatively regulate neuronal activity- An
action beyond immune response”
Yoichi Ueta, University of Occupational and Environmental
Health
“Transgenic approaches to reveal physiological roles
of central vasopressin and oxytocin system”
Xiao Yu, Shandong University

“Islet homeostasis and transmembrane signaling”

@ International Regulatory Peptide Society (IRPS) #5 D%

1) ICN2022 (Glasgow, UK) (202248 H7~10H) B4
HIZHEEH 202248 H 1 ~5 HIZAT» b F » F Stirling
University (2 T International Regulatory Peptide Society
(IRPS) (http://www.regpep.org) I f# @ The 24"
International Symposium on Regulatory Peptides:
RegPep24 "B ENF L7z 774 TNV T 07T AIE0
TOURLTT7 7t ATEET,
http://www.regpep.org/wp-content/uploads/2022/08/

RegPep24_proceedings_v_6.pdf

2) IRPS @ New Councilor (2022 4~ 2026 4F) 25LLTF @
EOWELE L7

Joanna Dabrowska (USA) , Vito Hernandez (Mexico) ,
Gareth Leng (UK) , Andre Mecawi (Brazil) , Geert de
Vries (USA) , Limei Zhang (Mexico)

HILED Council member (£ IRPS Kk — 2L X—=T DLITF O
URL % ZZW 728

http://www.regpep.org/international-regulatory-peptide-

society/about/executive-committee/
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The Japan Neuroendocrine Society Office

The 6th floor, Takakura Building

343-1, Shijo-cho, Shijo Shinmachi-sagaru,

Shimogyo-ku, Kyoto 600-8441 Japan

TEL: +81-75-354-3562 FAX: +81-75-354-3561 E-mail: jnes@endo-society.or.jp
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