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Diabetes mellitus is a group of metabolic disorders leading to defects in insulin secretion and action of
insulin or both. Diabetes is caused by a combination of hereditary and environmental factors. In the
human body, blood glucose levels are controlled  
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The tunable surface chemistries have dramatically increased by expanding the structural arrangements
of nanocrystals with many different strategies. Novel synthesis of functional colloidal nanocrystals has
been developed over the  
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Inborn errors of metabolism (IEM) are a group of inherited metabolic disorders leading to enzymatic
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infants which passed down from family  
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Cellulose and xylan, the two major constituent of lignocellulose are the most abundant and renewable
resource available on earth. Cellulose and xylan are complex substrates and their complete hydrolysis
requires a variety of enzymes.  
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Author(s): Prem Prakash Kushwaha and Shashank Kumar*

Breast cancer is the second most prominent reason of cancer death in women after lung cancer, and it
accounts for 25.2% of all cancer in women [1]. In the US, approximately about one in eight women (12%)
develop invasive breast cancer [2]. In 2015, approximately 40,290 US women were expected to die from
breast cancer. There was an estimation of 231,840 new cases of invasive breast cancer among US
women in 2015 [3]. The chance of breast cancer causes woman’s death is about 3%. Various kinds of
therapies such as hormonal, immunotherapeutic agents, surgery and cytotoxic currently are being used
to target the breast cancer. The response rate from these treatments comprises 60% to 80% for primary
breast cancers and about 50% for metastases [4,5]. However, 20%-70% of patients showed reversion of
cancer within �ve year of time [6]. Recurrence development allied with resistance to therapy and
augmented death risk. In patients with primary breast cancer, combining cytotoxic and radiation therapy
with anastrozole attained four-year survival rate of 91.6 % [7]. Gene mutations and dysregulation has
been identi�ed in breast cancers like the enhanced expression of the heparan sulfate interacting protein,
p53 mutations (connecting with high histological grade) and mitochondrial D-loop mutation (allied with
lymph node-positive breast carcinoma) [7]. 
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complications
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Advanced glycation end products (AGEs) are formed by non-enzymatic reaction between reducing
sugars and proteins, lipids or nucleic acids. Interaction of AGE with its receptor; receptor for advanced
glycation end product (RAGE) elicit  
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Abstract

Phosphodiesterase (PDE) gene family is a large family having at least 21 genes and multiple versions (isoforms) of the
phosphodiesterase enzymes. These enzymes catalyze the inactivation of intracellular mediators of signal transduction
such as cAMP and cGMP and therefore, play a pivotal role in various cellular functions. PDE inhibitors (PDEI) are
drugs that block one or more of the five subtypes of the PDE family and thereby prevent inactivation of the
intracellular cAMP and cGMP by the respective PDE-subtypes. The first clinical use of PDEI was reported almost three
decades ago. Studies later found the ability of these compounds to increase the levels of ubiquitous secondary
messenger molecules that can cause changes in vascular tone, cardiac function and other cellular events and thus these
findings paved the way for their use in various medical emergencies. PDEs are found to be distributed in many tissues
including brain. Therefore, new therapeutic agents in the form of PDEI are being explored in neurodegenerative
diseases including stroke. Although studies have revealed their use in cerebral infarction prevention, their full-fledged
application in times of neurological emergency or stroke in specific has been very limited so far. Nevertheless, recent
investigations suggest PDE4 and PDE5 inhibitors to play a vital role in mitigating stroke symptoms by modulating
signaling mechanisms in PDE pathway. Further, extensive research in terms of their pharmacological properties like
dosing, drug specific activities, use of simultaneous medications, ancillary properties of these compounds and studies
on adverse drug reactions needs to be carried out to set them as standard drugs of use in stroke.
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ABSTRACT

We report three structurally different and stable phases of MoSe  namely

h-MoSe  (trigonal prismatic phase), t-MoSe  (distorted octahedral

coordinated phase) and o-MoSe  (consisting of repeated octagon pairs) and

their hetero-structures with black phosphorene. The MoSe -octa phase

possesses graphene-like character i.e. Dirac cone feature at the Fermi

level. All the considered hetero-structures are energetically equally

favorable. The h-MoSe /black-P is found to be a semiconductor in nature

while on the other hand t-MoSe /black-P and o-MoSe black-P are

metallic. These novel hetero-structures may be useful in the fabrication of

nano-electronic devices based on phosphorene hetero-structures.
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ABSTRACT

Electronic structure of two dimensional (2D) and one dimensional (1D)

ultrathin alloyed nanostructures of stanene has been investigated within

the framework of state-of-the-art density functional theory (DFT).

Ultrathin stanene is Dirac semimetal with linear dispersion of bands at K-

point, whereas ∼0.2 eV energy gap get induced in alloyed stanene, thereby,

offers wide variety of application at nanoscale. Furthermore, the

mechanical strength of alloyed stanene increases from 1.6 GPa in pristine

monolayer to 2.2 GPa in alloyed nanostructure. Various topologies of 1D

nanostructures are found to metallic in nature with calculated ballistic

conductance in the range 2G  to 4 G . Our theoretical predictions may be

useful for experimentalist to fabricate devices based on ultrathin

nanostructures of alloyed stanene.
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ABSTRACT

We report three structurally different and stable phases of MoSe  namely

h-MoSe  (trigonal prismatic phase), t-MoSe  (distorted octahedral

coordinated phase) and o-MoSe  (consisting of repeated octagon pairs) and

their hetero-structures with black phosphorene. The MoSe -octa phase

possesses graphene-like character i.e. Dirac cone feature at the Fermi

level. All the considered hetero-structures are energetically equally

favorable. The h-MoSe /black-P is found to be a semiconductor in nature

while on the other hand t-MoSe /black-P and o-MoSe black-P are

metallic. These novel hetero-structures may be useful in the fabrication of

nano-electronic devices based on phosphorene hetero-structures.
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ABSTRACT

We present a comparative study of pristine and Li intercalated MoSe

nanotube of armchair (6, 6) and zigzag (10, 0) chirality within the

framework of density functional theory (DFT). Pristine nanotube is found

to have band gap which vanishes upon Li intercalation. Additionally, Li

intercalation results in reduction of room temperature ZT  for armchair

MoSe  nanotube and enhancement in ZT  for intercalated zigzag MoSe

nanotube as compared to respective pristine nanotubes. Our results

suggest that Li intercalation leads to a relatively high Seeback coefficient

which may enhance the thermoelectric performance of zigzag MoSe

nanotube.
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ABSTRACT

Free standing polymeric films (electrolytes) have been prepared by PAN as

a polymer host and Li salt (LiPF ) using the standard solution cast process.

Interaction of polymer–salt complex of the host matrix has also been

observed in the Fourier transform infrared (FTIR) spectrum results. The

cation (Li+) coordination at nitrile (-C≡N) site of the polymer backbone

along with the appearance of a shoulder suggesting strong evidence of

polymer–ion interaction. Field Emission Scanning Electron Microscopy

(FESEM), was used to study morphological information of grain boundaries

and cracks while Complex impedance spectroscopy suggests bulk

electrical conduction. Solid electrolytes provide advantages in terms of

simplicity of design and operational safety, but typically SPE’s have the

conductivities that are lower than those of organic liquid electrolytes.
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BOOK REVIEW article

Front. Cell. Infect. Microbiol., 14 July 2017 | https://doi.org/10.3389/fcimb.2017.00319

(https://doi.org/10.3389/fcimb.2017.00319)

Book Review: Gastrointestinal Physiology and
Diseases Methods and Protocols

Somesh Baranwal (https://www.frontiersin.org/people/u/430280)

Centre for Biochemistry and Microbial Sciences, School of Basic and Applied Sciences, Central University of Punjab, Bathinda, India

A Book Review on 
Gastrointestinal Physiology and Diseases Methods and Protocols

Andrei I. Ivanov, (New York, NY; Philadelphia, PA: Springer Science + Business Media LLC), 2016, p. 1–353, ISBN:
978-1-4939-3601-4.

The gastrointestinal tract is one of the largest immunological organs and plays a pivotal role in maintaining normal
homeostasis in the body. The statement made by Hippocrates more than 2,000 years ago “all disease begins in the
gut” still holds true today. Studies in the past decades have revealed the importance of the gastrointestinal tract to
human health. Defects in the digestive tract contribute to hundreds of medical conditions. Building upon the format
of the Methods in Molecular Biology series, this book presents 29 protocols (divided into five parts) that mainly focus
on the recent development of animal models to study gastrointestinal inflammation and disease progression.

In-vitro organoids have been shown to reflect a normal physiological state and have emerged as an excellent tool to
study gastrointestinal physiology, development, and disease progression. The first part of the book provides a protocol
for gene editing in mouse organoids using the CRISPR-Cas9 system. The subsequent chapter highlights a co-culture
protocol that allows growth of mouse gastric organoids with immortalized stomach mesenchymal cells. This technique
allows long-term in-vitro culture to study gastric cell physiology and host–pathogen interaction. The next chapter
delineates a novel three-dimensional culture system that closely resembles the microenvironment of the intestinal
stem cell niche and allows for long-term culture of primary gastrointestinal organoids for various studies. This section
also covers tools to study HPLC and NMR-based metabolomics analysis of inflammatory bowel disease progression
via the utilization of in-vitro cell-based assays and intestinal tissue samples. Additionally, two chapters in this section
provide a protocol to measure in-vivo intestinal permeability using Ussing chambers and a protocol to quantify
microRNA levels in intestinal epithelial cells.

The second part of the book covers tools for non-invasive in-vivo imaging of the gastrointestinal system. The first
protocol describes a method to estimate reactive oxygen species generation and stem cell proliferation using candidate
bacteria in the germ-free Drosophila intestine. The next protocol describes methods for visualization of in-vivo
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inflammatory hypoxia in the mouse gut via the use of hydroxyprobe staining and a non-invasive tool: the IVIS
Spectrum imaging system. Using optical coherence tomography, one protocol in this section gives details about the
non-invasive measurement of Eosinophilic Esophagitis (EoE) in a mouse model. The next protocol describes the use
of near-infrared fluorescence endoscopy to visualize abnormal lesions developed during acute colitis. Moreover, it also
illustrates a tool to measure in-vivo protein kinase activity in neutrophils from the inflamed intestine; transgenic mice
expressing the FRET biosensor are utilized. The last protocol in this section discusses in-vivo imaging of
myeloperoxidase, which is enriched in neutrophils, macrophages, and inflammatory monocytes.

The gut-associated lymphoid tissue (GALT) is filled with lymphocytes, macrophages, and other cells that participate
in both innate and adaptive immune responses and are essential to maintain homeostasis in the intestine. Three
chapters of the third section of the book are devoted to isolating macrophages, dendritic cells, and eosinophils from
the mouse intestine. Emerging reports have proven a critical role for T regulatory cells (Treg) in autoimmune diseases
such as inflammatory bowel disease and transplanted organ failure. Thus, one chapter elaborates methods to isolate
natural T-regulatory (n-Treg) and induced T-regulatory (i-Treg) cells from the mouse intestine. Finally, one protocol
in this section depicts a strategy to isolate Innate Lymphoid Cells (ILCs), which play a protective role in bacterial–host
interactions.

Inflammatory bowel disease (IBD) is characterized by uncontrolled inflammation in the human intestine, which
disrupts permeability and barrier function and causes ulceration in the gut. Animal models can play a crucial role in
the study of basic mechanisms of IBD progression and preclinical testing of novel compounds. Thus, the fourth
section of the book covers in-vivo tools to study gastrointestinal inflammation and injury. One chapter in this section
discusses detailed methods to develop an in-vivo mouse model of Crohn's disease using tri-nitrobenzoic acid.
Similarly, another chapter details oxazolone-induced colitis. Recent studies have provided compelling evidence
concerning a role of the intestinal microbiota in the induction of colitis and cancer progression. One protocol in this
section illustrates Citrobacter rodentium-induced infectious colitis in a murine model. Further, it also describes a
Mongolian Gerbil model to study Helicobacter pylori induced inflammation and gastric cancer. Using zebrafish
larvae, the last chapter of this section covers details to test novel compounds that protect against intestinal injury
induced by the non-steroidal anti-inflammatory drug glafenine.

In the fifth and final section, two protocols detail induction of inflammatory colorectal cancer and colorectal cancer
using Azoxymethane/Dextran Sodium Sulfate (AOM/DSS) and the Apc min/+ mouse model, respectively. Using the
Apc min/+ mice, the role of environmental factor such as DSS and Sodium deoxycholate (a bile acid modifier) in the
in-vivo modeling of colorectal cancer is also covered. The next protocol covers an in-vivo model to induce gastric
adenocarcinoma via selective and reversible loss of parietal cells through use of an estrogen modifier, tamoxifen. The
last chapter of the book covers a method to study oral cancer progression using the hamster buccal pouch (HBP)
carcinogenesis model; this model uses 7,12-dimethylbenz[a]anthracene (DMBA) to closely recapitulate progression of
human oral squamous cell carcinomas.

To summarize, this book is an excellent resource for researchers and physicians working in the area of gastrointestinal
inflammation and cancer biology. These protocols will inspire the next generation of scientists that are interested in
molecular biology and inflammation to better understand the complex interplay between the gastrointestinal
microbiota and the human host, both of which play essential roles in maintaining gastrointestinal homeostasis.
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Abstract

Hypothalamus being the master regulator of the vertebrate endocrine system undergoes many adjustments/alterations
which body makes during the course of aging. Moreover, the endocrinological basis of aging in male and female
organisms is very complex, with multiple hormones along the hypothalamic-pituitary (HP) axis interacting with each
other via different feedback loops to maintain homeodynamic state. Also the sensitivity of the hypothalamus to the
external stimuli decreases with age mainly due to its lack of sensitivity towards the feedback system The endocrine
system is although severely affected by aging but all the organ systems are not affected at the same time or in the same
way. During aging cellular protein synthesis machinery as well as immune functions are diminished and gradually
physiological functions decline. There is also an increase in fat mass, a loss of muscle mass and strength, and a
decrease in bone mineral density profile that contribute to declining health status with increasing age. The hallmarks
of aging such as Genomic instability, Telomere attrition, Epigenetic alterations, Loss of proteostasis, Dysregulated
Nutrient Sensing, Mitochondrial dysfunction, Altered intracellular communication, Cellular senescence etc. are well
reported in literature. In this chapter we have compiled information and discussed various hormonal changes that
occur with age in hypothalamus and pituitary gland and how these two master regulators gradually lose their
sensitivity with the increasing age.

Keywords

Hypothalamus Regulation Receptors Thyrotropin Oxytocin Vasopressin Somatostatin Reproduction 

Menopause Neurotransmitters 

 Email author (kgurcharan.neuro@yahoo.com)

Department of Biotechnology, Guru Nanak Dev University, ,
Amritsar, India

1. 

Centre for Animal Sciences, School of Basic and Applied
Sciences, Central University Punjab, , Bathinda, India

2. 

1.1k

https://www.nature.com/news
https://www.springernature.com/gp/advancing-discovery/springboard/blog/blogposts-open-research/springer-nature-condemns-russian-invasion/20191448
https://link.springer.com/book/10.1007/978-3-319-63001-4
https://link.springer.com/bookseries/13277
mailto:kgurcharan.neuro@yahoo.com
https://link.springer.com/


3/15/22, 11:06 AM Hormones of Hypothalamus in Aging | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-319-63001-4_8 2/11

Gurcharan Kaur and Jyoti Parkash are equally contributing authors.

This is a preview of subscription content, log in to check access.

References
Araujo AB, Wittert GA (2011) Endocrinology of the aging male. Best Pract Res Clin Endocrinol Metab 25:303–319
CrossRef  (https://doi.org/10.1016/j.beem.2010.11.004)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=21397200)
PubMedCentral  (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3073592)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Endocrinology%20of%20the%20aging%20male&author=AB.%20Araujo&author=GA.%20Wittert&journal=
Best%20Pract%20Res%20Clin%20Endocrinol%20Metab&volume=25&pages=303-319&publication_year=2011)

Arsenijevic Y, Dreifuss JJ, Vallet P, Marguerat A, Tribollet E (1995) Reduced binding of oxytocin in the rat brain
during aging. Brain Res 698:275–279
CrossRef  (https://doi.org/10.1016/0006-8993(95)01020-V)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8581497)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Reduced%20binding%20of%20oxytocin%20in%20the%20rat%20brain%20during%20aging&author=Y.%2
0Arsenijevic&author=JJ.%20Dreifuss&author=P.%20Vallet&author=A.%20Marguerat&author=E.%20Tribollet&
journal=Brain%20Res&volume=698&pages=275-279&publication_year=1995)

Atwood CS, Bowen RL (2011) The reproductive-cell cycle theory of aging: an update. Expl geronto 46:100–107
CrossRef  (https://doi.org/10.1016/j.exger.2010.09.007)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=The%20reproductive-
cell%20cycle%20theory%20of%20aging%3A%20an%20update&author=CS.%20Atwood&author=RL.%20Bowen
&journal=Expl%20geronto&volume=46&pages=100-107&publication_year=2011)

Atwood CS, Meethal SV, Liu T, Wilson AC, Gallego M, Smith MA, Bowen RL (2005) Dysregulation of the
hypothalamic-pituitary-gonadal axis with menopause and andropause promotes neurodegenerative senescence. J
Neuropathol Exp Neurol 64:93–103
CrossRef  (https://doi.org/10.1093/jnen/64.2.93)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15751223)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=Dysregulation%20of%20the%20hypothalamic-
pituitary-
gonadal%20axis%20with%20menopause%20and%20andropause%20promotes%20neurodegenerative%20senes
cence&author=CS.%20Atwood&author=SV.%20Meethal&author=T.%20Liu&author=AC.%20Wilson&author=M.
%20Gallego&author=MA.%20Smith&author=RL.%20Bowen&journal=J%20Neuropathol%20Exp%20Neurol&vo
lume=64&pages=93-103&publication_year=2005)

Barry J, Dubois M (1974) Immunofluorescence study of the preoptico-infundibular LH-RH neurosecretory
pathway of the guinea pig during the estrous cycle. Neuroendocrinology 15:200–208
CrossRef  (https://doi.org/10.1159/000122308)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4608680)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Immunofluorescence%20study%20of%20the%20preoptico-infundibular%20LH-
RH%20neurosecretory%20pathway%20of%20the%20guinea%20pig%20during%20the%20estrous%20cycle&aut
hor=J.%20Barry&author=M.%20Dubois&journal=Neuroendocrinology&volume=15&pages=200-
208&publication_year=1974)

Belanger A, Candas B, Dupont A, Cusan L, Diamond P, Gomez JL, Labrie F (1994) Changes in serum
concentrations of conjugated and unconjugated steroids in 40–80-year-old men. J Clin Endocrinol Metab
79:1086–1090
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7962278)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Changes%20in%20serum%20concentrations%20of%20conjugated%20and%20unconjugated%20steroids%
20in%2040%E2%80%9380-year-
old%20men&author=A.%20Belanger&author=B.%20Candas&author=A.%20Dupont&author=L.%20Cusan&auth
or=P.%20Diamond&author=JL.%20Gomez&author=F.%20Labrie&journal=J%20Clin%20Endocrinol%20Metab
&volume=79&pages=1086-1090&publication_year=1994)

Bőhlen P, Brazeau P, Bloch B, Ling N, Gaillard R, Guillemin R (1983) Human hypothalamic growth hormone
releasing factor (GRF): evidence for two forms identical to tumor derived GRF-44-NH2 and GRF-40. Biochem
biophys res commun 114:930–936

https://link.springer.com/signup-login?previousUrl=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-319-63001-4_8
https://doi.org/10.1016/j.beem.2010.11.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=21397200
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3073592
http://scholar.google.com/scholar_lookup?title=Endocrinology%20of%20the%20aging%20male&author=AB.%20Araujo&author=GA.%20Wittert&journal=Best%20Pract%20Res%20Clin%20Endocrinol%20Metab&volume=25&pages=303-319&publication_year=2011
https://doi.org/10.1016/0006-8993(95)01020-V
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8581497
http://scholar.google.com/scholar_lookup?title=Reduced%20binding%20of%20oxytocin%20in%20the%20rat%20brain%20during%20aging&author=Y.%20Arsenijevic&author=JJ.%20Dreifuss&author=P.%20Vallet&author=A.%20Marguerat&author=E.%20Tribollet&journal=Brain%20Res&volume=698&pages=275-279&publication_year=1995
https://doi.org/10.1016/j.exger.2010.09.007
http://scholar.google.com/scholar_lookup?title=The%20reproductive-cell%20cycle%20theory%20of%20aging%3A%20an%20update&author=CS.%20Atwood&author=RL.%20Bowen&journal=Expl%20geronto&volume=46&pages=100-107&publication_year=2011
https://doi.org/10.1093/jnen/64.2.93
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15751223
http://scholar.google.com/scholar_lookup?title=Dysregulation%20of%20the%20hypothalamic-pituitary-gonadal%20axis%20with%20menopause%20and%20andropause%20promotes%20neurodegenerative%20senescence&author=CS.%20Atwood&author=SV.%20Meethal&author=T.%20Liu&author=AC.%20Wilson&author=M.%20Gallego&author=MA.%20Smith&author=RL.%20Bowen&journal=J%20Neuropathol%20Exp%20Neurol&volume=64&pages=93-103&publication_year=2005
https://doi.org/10.1159/000122308
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4608680
http://scholar.google.com/scholar_lookup?title=Immunofluorescence%20study%20of%20the%20preoptico-infundibular%20LH-RH%20neurosecretory%20pathway%20of%20the%20guinea%20pig%20during%20the%20estrous%20cycle&author=J.%20Barry&author=M.%20Dubois&journal=Neuroendocrinology&volume=15&pages=200-208&publication_year=1974
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7962278
http://scholar.google.com/scholar_lookup?title=Changes%20in%20serum%20concentrations%20of%20conjugated%20and%20unconjugated%20steroids%20in%2040%E2%80%9380-year-old%20men&author=A.%20Belanger&author=B.%20Candas&author=A.%20Dupont&author=L.%20Cusan&author=P.%20Diamond&author=JL.%20Gomez&author=F.%20Labrie&journal=J%20Clin%20Endocrinol%20Metab&volume=79&pages=1086-1090&publication_year=1994


3/15/22, 11:06 AM Hormones of Hypothalamus in Aging | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-319-63001-4_8 3/11

Google Scholar  (https://scholar.google.com/scholar?
q=B%C5%91hlen%20P%2C%20Brazeau%20P%2C%20Bloch%20B%2C%20Ling%20N%2C%20Gaillard%20R%2
C%20Guillemin%20R%20%281983%29%20Human%20hypothalamic%20growth%20hormone%20releasing%20
factor%20%28GRF%29%3A%20evidence%20for%20two%20forms%20identical%20to%20tumor%20derived%2
0GRF-44-NH2%20and%20GRF-
40.%20Biochem%20biophys%20res%20commun%20114%3A930%E2%80%93936)

Bowen RL, Verdile G, Liu T, Parlow AF, PerryG Smith MA, Atwood CS (2004) Luteinizing hormone, a
reproductive regulator that modulates the processing of amyloid-β precursor protein and amyloid-β deposition. J
Biol Chem 279:20539–20545
CrossRef  (https://doi.org/10.1074/jbc.M311993200)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14871891)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Luteinizing%20hormone%2C%20a%20reproductive%20regulator%20that%20modulates%20the%20proces
sing%20of%20amyloid-%CE%B2%20precursor%20protein%20and%20amyloid-
%CE%B2%20deposition&author=RL.%20Bowen&author=G.%20Verdile&author=T.%20Liu&author=AF.%20Par
low&author=Smith%20MA.%20PerryG&author=CS.%20Atwood&journal=J%20Biol%20Chem&volume=279&pa
ges=20539-20545&publication_year=2004)

Brinton RD, Yao J, Yin F, Mack WJ, Cadenas E (2015) Perimenopause as a neurological transition state. Nat Rev
Endocrinol 11: 393–405
Google Scholar  (https://scholar.google.com/scholar?
q=Brinton%20RD%2C%20Yao%20J%2C%20Yin%20F%2C%20Mack%20WJ%2C%20Cadenas%20E%20%28201
5%29%20Perimenopause%20as%20a%20neurological%20transition%20state.%20Nat%20Rev%20Endocrinol%
2011%3A%20393%E2%80%93405)

Cole LA (2009) New discoveries on the biology and detection of human chorionic gonadotropin. Reprod Biol
Endocrinol 7:8–44
Google Scholar  (https://scholar.google.com/scholar?
q=Cole%20LA%20%282009%29%20New%20discoveries%20on%20the%20biology%20and%20detection%20of
%20human%20chorionic%20gonadotropin.%20Reprod%20Biol%20Endocrinol%207%3A8%E2%80%9344)

Conn PM, Crowley WF Jr (1994) Gonadotropin-releasing hormone and its analogs. Annu Rev Med 45:391–405
CrossRef  (https://doi.org/10.1146/annurev.med.45.1.391)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8198390)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=Gonadotropin-
releasing%20hormone%20and%20its%20analogs&author=PM.%20Conn&author=WF.%20Crowley&journal=An
nu%20Rev%20Med&volume=45&pages=391-405&publication_year=1994)

Colonnello V, Petrocchi N, Farinelli M, Ottaviani C (2016) Positive social interactions in a lifespan perspective
with a focus on opioidergic and oxytocinergic systems: implications for neuroprotection. Curr neuro pharmacol
[Epub ahead of print]
Google Scholar  (https://scholar.google.com/scholar?
q=Colonnello%20V%2C%20Petrocchi%20N%2C%20Farinelli%20M%2C%20Ottaviani%20C%20%282016%29%
20Positive%20social%20interactions%20in%20a%20lifespan%20perspective%20with%20a%20focus%20on%20
opioidergic%20and%20oxytocinergic%20systems%3A%20implications%20for%20neuroprotection.%20Curr%20
neuro%20pharmacol%20%5BEpub%20ahead%20of%20print%5D)

Corpas E, Harman SM, Blackman MR (1993) Human growth hormone and human aging. Endocr Rev 14:20–39
CrossRef  (https://doi.org/10.1210/edrv-14-1-20)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8491152)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Human%20growth%20hormone%20and%20human%20aging&author=E.%20Corpas&author=SM.%20Har
man&author=MR.%20Blackman&journal=Endocr%20Rev&volume=14&pages=20-39&publication_year=1993)

De Escobar GM, Obregón MJ, Del Rey FE (2004) Role of thyroid hormone during early brain development. Eur J
Endocrinol 151:U25–U37
CrossRef  (https://doi.org/10.1530/eje.0.151U025)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Role%20of%20thyroid%20hormone%20during%20early%20brain%20development&author=GM.%20Esco
bar&author=MJ.%20Obreg%C3%B3n&author=FE.%20Rey&journal=Eur%20J%20Endocrinol&volume=151&pag
es=U25-U37&publication_year=2004)

Deuben RR, Meites J (1964) Stimulation of pituitary growth hormone release by a hypothalamic extract in vitro 1.
Endocrinology 74:408–414
CrossRef  (https://doi.org/10.1210/endo-74-3-408)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14127449)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Stimulation%20of%20pituitary%20growth%20hormone%20release%20by%20a%20hypothalamic%20extra
ct%20in%20vitro%201&author=RR.%20Deuben&author=J.%20Meites&journal=Endocrinology&volume=74&pa
ges=408-414&publication_year=1964)

Donovan B, Harris G (1954) Effect of pituitary stalk section light-induced oestrus in the ferret. Nature
174(4428):503–504

https://scholar.google.com/scholar?q=B%C5%91hlen%20P%2C%20Brazeau%20P%2C%20Bloch%20B%2C%20Ling%20N%2C%20Gaillard%20R%2C%20Guillemin%20R%20%281983%29%20Human%20hypothalamic%20growth%20hormone%20releasing%20factor%20%28GRF%29%3A%20evidence%20for%20two%20forms%20identical%20to%20tumor%20derived%20GRF-44-NH2%20and%20GRF-40.%20Biochem%20biophys%20res%20commun%20114%3A930%E2%80%93936
https://doi.org/10.1074/jbc.M311993200
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14871891
http://scholar.google.com/scholar_lookup?title=Luteinizing%20hormone%2C%20a%20reproductive%20regulator%20that%20modulates%20the%20processing%20of%20amyloid-%CE%B2%20precursor%20protein%20and%20amyloid-%CE%B2%20deposition&author=RL.%20Bowen&author=G.%20Verdile&author=T.%20Liu&author=AF.%20Parlow&author=Smith%20MA.%20PerryG&author=CS.%20Atwood&journal=J%20Biol%20Chem&volume=279&pages=20539-20545&publication_year=2004
https://scholar.google.com/scholar?q=Brinton%20RD%2C%20Yao%20J%2C%20Yin%20F%2C%20Mack%20WJ%2C%20Cadenas%20E%20%282015%29%20Perimenopause%20as%20a%20neurological%20transition%20state.%20Nat%20Rev%20Endocrinol%2011%3A%20393%E2%80%93405
https://scholar.google.com/scholar?q=Cole%20LA%20%282009%29%20New%20discoveries%20on%20the%20biology%20and%20detection%20of%20human%20chorionic%20gonadotropin.%20Reprod%20Biol%20Endocrinol%207%3A8%E2%80%9344
https://doi.org/10.1146/annurev.med.45.1.391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8198390
http://scholar.google.com/scholar_lookup?title=Gonadotropin-releasing%20hormone%20and%20its%20analogs&author=PM.%20Conn&author=WF.%20Crowley&journal=Annu%20Rev%20Med&volume=45&pages=391-405&publication_year=1994
https://scholar.google.com/scholar?q=Colonnello%20V%2C%20Petrocchi%20N%2C%20Farinelli%20M%2C%20Ottaviani%20C%20%282016%29%20Positive%20social%20interactions%20in%20a%20lifespan%20perspective%20with%20a%20focus%20on%20opioidergic%20and%20oxytocinergic%20systems%3A%20implications%20for%20neuroprotection.%20Curr%20neuro%20pharmacol%20%5BEpub%20ahead%20of%20print%5D
https://doi.org/10.1210/edrv-14-1-20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8491152
http://scholar.google.com/scholar_lookup?title=Human%20growth%20hormone%20and%20human%20aging&author=E.%20Corpas&author=SM.%20Harman&author=MR.%20Blackman&journal=Endocr%20Rev&volume=14&pages=20-39&publication_year=1993
https://doi.org/10.1530/eje.0.151U025
http://scholar.google.com/scholar_lookup?title=Role%20of%20thyroid%20hormone%20during%20early%20brain%20development&author=GM.%20Escobar&author=MJ.%20Obreg%C3%B3n&author=FE.%20Rey&journal=Eur%20J%20Endocrinol&volume=151&pages=U25-U37&publication_year=2004
https://doi.org/10.1210/endo-74-3-408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14127449
http://scholar.google.com/scholar_lookup?title=Stimulation%20of%20pituitary%20growth%20hormone%20release%20by%20a%20hypothalamic%20extract%20in%20vitro%201&author=RR.%20Deuben&author=J.%20Meites&journal=Endocrinology&volume=74&pages=408-414&publication_year=1964


3/15/22, 11:06 AM Hormones of Hypothalamus in Aging | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-319-63001-4_8 4/11

CrossRef  (https://doi.org/10.1038/174503a0)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=13194018)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Effect%20of%20pituitary%20stalk%20section%20light-
induced%20oestrus%20in%20the%20ferret&author=B.%20Donovan&author=G.%20Harris&journal=Nature&vo
lume=174&issue=4428&pages=503-504&publication_year=1954)

Eyigor O, Jennes L (2000) Kainate receptor subunit-positive gonadotropin-releasing hormone neurons express c-
fos during the steroid-induced luteinizing hormone surge in the female rat 1. Endocrinology 141:779–786
CrossRef  (https://doi.org/10.1210/endo.141.2.7299)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10650960)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=Kainate%20receptor%20subunit-
positive%20gonadotropin-releasing%20hormone%20neurons%20express%20c-
fos%20during%20the%20steroid-
induced%20luteinizing%20hormone%20surge%20in%20the%20female%20rat%201&author=O.%20Eyigor&aut
hor=L.%20Jennes&journal=Endocrinology&volume=141&pages=779-786&publication_year=2000)

Gallego MJ, Porayette P, Kaltcheva MM, Meethal SV, Atwood CS (2009) Opioid and progesterone signaling is
obligatory for early human embryogenesis. Stem Cells Dev 18:737–740
CrossRef  (https://doi.org/10.1089/scd.2008.0190)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18803462)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Opioid%20and%20progesterone%20signaling%20is%20obligatory%20for%20early%20human%20embryo
genesis&author=MJ.%20Gallego&author=P.%20Porayette&author=MM.%20Kaltcheva&author=SV.%20Meethal
&author=CS.%20Atwood&journal=Stem%20Cells%20Dev&volume=18&pages=737-
740&publication_year=2009)

Goodman RL, Lehman MN (2012) Kisspeptin neurons from mice to men: similarities and differences.
Endocrinology 153:5105–5118
CrossRef  (https://doi.org/10.1210/en.2012-1550)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22989628)
PubMedCentral  (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3473207)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Kisspeptin%20neurons%20from%20mice%20to%20men%3A%20similarities%20and%20differences&auth
or=RL.%20Goodman&author=MN.%20Lehman&journal=Endocrinology&volume=153&pages=5105-
5118&publication_year=2012)

Grove-Strawser D, Jimenez-Linan M, Rubin B (2007) Middle-aged female rats lack the dynamic changes in
GAD67 mRNA levels observed in young females on the day of a luteinising hormone surge. J Neuroendocrinol
19:708–716
CrossRef  (https://doi.org/10.1111/j.1365-2826.2007.01579.x)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17680886)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=Middle-
aged%20female%20rats%20lack%20the%20dynamic%20changes%20in%20GAD67%20mRNA%20levels%20obs
erved%20in%20young%20females%20on%20the%20day%20of%20a%20luteinising%20hormone%20surge&aut
hor=D.%20Grove-Strawser&author=M.%20Jimenez-
Linan&author=B.%20Rubin&journal=J%20Neuroendocrinol&volume=19&pages=708-
716&publication_year=2007)

Guillemin R, Brazeau P, Bohlen P, Esch F, Ling N, Wehrenberg WB (1982) Growth hormone-releasing factor from
a human pancreatic tumor that caused acromegaly. Science 218:585–587
CrossRef  (https://doi.org/10.1126/science.6812220)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6812220)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=Growth%20hormone-
releasing%20factor%20from%20a%20human%20pancreatic%20tumor%20that%20caused%20acromegaly&auth
or=R.%20Guillemin&author=P.%20Brazeau&author=P.%20Bohlen&author=F.%20Esch&author=N.%20Ling&a
uthor=WB.%20Wehrenberg&journal=Science&volume=218&pages=585-587&publication_year=1982)

Handelsman DJ (2006) The rationale for banning human chorionic gonadotropin and estrogen blockers in sport.
J Clin Endocrinol Metab 91:1646–1653
CrossRef  (https://doi.org/10.1210/jc.2005-2569)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16478815)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=The%20rationale%20for%20banning%20human%20chorionic%20gonadotropin%20and%20estrogen%20b
lockers%20in%20sport&author=DJ.%20Handelsman&journal=J%20Clin%20Endocrinol%20Metab&volume=91
&pages=1646-1653&publication_year=2006)

Herbison AE, Porteous R, Pape JR, Mora JM, Hurst PR (2008) Gonadotropin-releasing hormone neuron
requirements for puberty, ovulation, and fertility. Endocrinology 149:597–604
CrossRef  (https://doi.org/10.1210/en.2007-1139)

https://doi.org/10.1038/174503a0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=13194018
http://scholar.google.com/scholar_lookup?title=Effect%20of%20pituitary%20stalk%20section%20light-induced%20oestrus%20in%20the%20ferret&author=B.%20Donovan&author=G.%20Harris&journal=Nature&volume=174&issue=4428&pages=503-504&publication_year=1954
https://doi.org/10.1210/endo.141.2.7299
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10650960
http://scholar.google.com/scholar_lookup?title=Kainate%20receptor%20subunit-positive%20gonadotropin-releasing%20hormone%20neurons%20express%20c-fos%20during%20the%20steroid-induced%20luteinizing%20hormone%20surge%20in%20the%20female%20rat%201&author=O.%20Eyigor&author=L.%20Jennes&journal=Endocrinology&volume=141&pages=779-786&publication_year=2000
https://doi.org/10.1089/scd.2008.0190
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18803462
http://scholar.google.com/scholar_lookup?title=Opioid%20and%20progesterone%20signaling%20is%20obligatory%20for%20early%20human%20embryogenesis&author=MJ.%20Gallego&author=P.%20Porayette&author=MM.%20Kaltcheva&author=SV.%20Meethal&author=CS.%20Atwood&journal=Stem%20Cells%20Dev&volume=18&pages=737-740&publication_year=2009
https://doi.org/10.1210/en.2012-1550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22989628
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3473207
http://scholar.google.com/scholar_lookup?title=Kisspeptin%20neurons%20from%20mice%20to%20men%3A%20similarities%20and%20differences&author=RL.%20Goodman&author=MN.%20Lehman&journal=Endocrinology&volume=153&pages=5105-5118&publication_year=2012
https://doi.org/10.1111/j.1365-2826.2007.01579.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17680886
http://scholar.google.com/scholar_lookup?title=Middle-aged%20female%20rats%20lack%20the%20dynamic%20changes%20in%20GAD67%20mRNA%20levels%20observed%20in%20young%20females%20on%20the%20day%20of%20a%20luteinising%20hormone%20surge&author=D.%20Grove-Strawser&author=M.%20Jimenez-Linan&author=B.%20Rubin&journal=J%20Neuroendocrinol&volume=19&pages=708-716&publication_year=2007
https://doi.org/10.1126/science.6812220
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6812220
http://scholar.google.com/scholar_lookup?title=Growth%20hormone-releasing%20factor%20from%20a%20human%20pancreatic%20tumor%20that%20caused%20acromegaly&author=R.%20Guillemin&author=P.%20Brazeau&author=P.%20Bohlen&author=F.%20Esch&author=N.%20Ling&author=WB.%20Wehrenberg&journal=Science&volume=218&pages=585-587&publication_year=1982
https://doi.org/10.1210/jc.2005-2569
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16478815
http://scholar.google.com/scholar_lookup?title=The%20rationale%20for%20banning%20human%20chorionic%20gonadotropin%20and%20estrogen%20blockers%20in%20sport&author=DJ.%20Handelsman&journal=J%20Clin%20Endocrinol%20Metab&volume=91&pages=1646-1653&publication_year=2006
https://doi.org/10.1210/en.2007-1139


3/15/22, 11:06 AM Hormones of Hypothalamus in Aging | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-319-63001-4_8 5/11

PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18006629)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=Gonadotropin-
releasing%20hormone%20neuron%20requirements%20for%20puberty%2C%20ovulation%2C%20and%20fertili
ty&author=AE.%20Herbison&author=R.%20Porteous&author=JR.%20Pape&author=JM.%20Mora&author=PR.
%20Hurst&journal=Endocrinology&volume=149&pages=597-604&publication_year=2008)

Huffmeijer R, Van Ijzendoorn MH, Bakermans-Kranenburg MJ (2012) Ageing and oxytocin: a call for extending
human oxytocin research to ageing populations–a mini-review. Gerontology 59:32–39
CrossRef  (https://doi.org/10.1159/000341333)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22922544)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Ageing%20and%20oxytocin%3A%20a%20call%20for%20extending%20human%20oxytocin%20research%
20to%20ageing%20populations%E2%80%93a%20mini-
review&author=R.%20Huffmeijer&author=MH.%20Ijzendoorn&author=MJ.%20Bakermans-
Kranenburg&journal=Gerontology&volume=59&pages=32-39&publication_year=2012)

Iremonger KJ, Constantin S, Liu X, Herbison AE (2010) Glutamate regulation of GnRH neuron excitability. Brain
Res 1364:35–43
CrossRef  (https://doi.org/10.1016/j.brainres.2010.08.071)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20807514)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Glutamate%20regulation%20of%20GnRH%20neuron%20excitability&author=KJ.%20Iremonger&author=
S.%20Constantin&author=X.%20Liu&author=AE.%20Herbison&journal=Brain%20Res&volume=1364&pages=3
5-43&publication_year=2010)

Keck ME, Hatzinger M, Wotjak CT, Landgraf R, Holsboer F, Neumann ID (2000) Ageing alters intrahypothalamic
release patterns of vasopressin and oxytocin in rats. Eur J Neurosci 12:1487–1494
CrossRef  (https://doi.org/10.1046/j.1460-9568.2000.00030.x)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10762376)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Ageing%20alters%20intrahypothalamic%20release%20patterns%20of%20vasopressin%20and%20oxytocin
%20in%20rats&author=ME.%20Keck&author=M.%20Hatzinger&author=CT.%20Wotjak&author=R.%20Landgr
af&author=F.%20Holsboer&author=ID.%20Neumann&journal=Eur%20J%20Neurosci&volume=12&pages=148
7-1494&publication_year=2000)

Kermath BA, Gore AC (2012) Neuroendocrine control of the transition to reproductive senescence: lessons
learned from the female rodent model. Neuroendocrinology 96:1–12
CrossRef  (https://doi.org/10.1159/000335994)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22354218)
PubMedCentral  (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3574559)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Neuroendocrine%20control%20of%20the%20transition%20to%20reproductive%20senescence%3A%20les
sons%20learned%20from%20the%20female%20rodent%20model&author=BA.%20Kermath&author=AC.%20G
ore&journal=Neuroendocrinology&volume=96&pages=1-12&publication_year=2012)

Kidd SA, Eskenazi B, Wyrobek AJ (2001) Effects of male age on semen quality and fertility: a review of the
literature. Fertil Sterility 75:237–248
CrossRef  (https://doi.org/10.1016/S0015-0282(00)01679-4)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Effects%20of%20male%20age%20on%20semen%20quality%20and%20fertility%3A%20a%20review%20of
%20the%20literature&author=SA.%20Kidd&author=B.%20Eskenazi&author=AJ.%20Wyrobek&journal=Fertil%
20Sterility&volume=75&pages=237-248&publication_year=2001)

King J, Rubin B (1994) Dynamic changes in LHRH neurovascular terminals with various endocrine conditions in
adults. Horm Behav 28:349
CrossRef  (https://doi.org/10.1006/hbeh.1994.1031)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7729803)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Dynamic%20changes%20in%20LHRH%20neurovascular%20terminals%20with%20various%20endocrine
%20conditions%20in%20adults&author=J.%20King&author=B.%20Rubin&journal=Horm%20Behav&volume=
28&pages=349&publication_year=1994)

Knobil E (1990) The GnRH pulse generator. Am J Obstet Gynecol 163:1721–1727
CrossRef  (https://doi.org/10.1016/0002-9378(90)91435-F)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2122728)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=The%20GnRH%20pulse%20generator&author=E.%20Knobil&journal=Am%20J%20Obstet%20Gynecol&v
olume=163&pages=1721-1727&publication_year=1990)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18006629
http://scholar.google.com/scholar_lookup?title=Gonadotropin-releasing%20hormone%20neuron%20requirements%20for%20puberty%2C%20ovulation%2C%20and%20fertility&author=AE.%20Herbison&author=R.%20Porteous&author=JR.%20Pape&author=JM.%20Mora&author=PR.%20Hurst&journal=Endocrinology&volume=149&pages=597-604&publication_year=2008
https://doi.org/10.1159/000341333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22922544
http://scholar.google.com/scholar_lookup?title=Ageing%20and%20oxytocin%3A%20a%20call%20for%20extending%20human%20oxytocin%20research%20to%20ageing%20populations%E2%80%93a%20mini-review&author=R.%20Huffmeijer&author=MH.%20Ijzendoorn&author=MJ.%20Bakermans-Kranenburg&journal=Gerontology&volume=59&pages=32-39&publication_year=2012
https://doi.org/10.1016/j.brainres.2010.08.071
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20807514
http://scholar.google.com/scholar_lookup?title=Glutamate%20regulation%20of%20GnRH%20neuron%20excitability&author=KJ.%20Iremonger&author=S.%20Constantin&author=X.%20Liu&author=AE.%20Herbison&journal=Brain%20Res&volume=1364&pages=35-43&publication_year=2010
https://doi.org/10.1046/j.1460-9568.2000.00030.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10762376
http://scholar.google.com/scholar_lookup?title=Ageing%20alters%20intrahypothalamic%20release%20patterns%20of%20vasopressin%20and%20oxytocin%20in%20rats&author=ME.%20Keck&author=M.%20Hatzinger&author=CT.%20Wotjak&author=R.%20Landgraf&author=F.%20Holsboer&author=ID.%20Neumann&journal=Eur%20J%20Neurosci&volume=12&pages=1487-1494&publication_year=2000
https://doi.org/10.1159/000335994
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22354218
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3574559
http://scholar.google.com/scholar_lookup?title=Neuroendocrine%20control%20of%20the%20transition%20to%20reproductive%20senescence%3A%20lessons%20learned%20from%20the%20female%20rodent%20model&author=BA.%20Kermath&author=AC.%20Gore&journal=Neuroendocrinology&volume=96&pages=1-12&publication_year=2012
https://doi.org/10.1016/S0015-0282(00)01679-4
http://scholar.google.com/scholar_lookup?title=Effects%20of%20male%20age%20on%20semen%20quality%20and%20fertility%3A%20a%20review%20of%20the%20literature&author=SA.%20Kidd&author=B.%20Eskenazi&author=AJ.%20Wyrobek&journal=Fertil%20Sterility&volume=75&pages=237-248&publication_year=2001
https://doi.org/10.1006/hbeh.1994.1031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7729803
http://scholar.google.com/scholar_lookup?title=Dynamic%20changes%20in%20LHRH%20neurovascular%20terminals%20with%20various%20endocrine%20conditions%20in%20adults&author=J.%20King&author=B.%20Rubin&journal=Horm%20Behav&volume=28&pages=349&publication_year=1994
https://doi.org/10.1016/0002-9378(90)91435-F
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2122728
http://scholar.google.com/scholar_lookup?title=The%20GnRH%20pulse%20generator&author=E.%20Knobil&journal=Am%20J%20Obstet%20Gynecol&volume=163&pages=1721-1727&publication_year=1990


3/15/22, 11:06 AM Hormones of Hypothalamus in Aging | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-319-63001-4_8 6/11

Kunimura Y, Iwata K, Ishigami A, Ozawa H (2017) Age-related alterations in hypothalamic kisspeptin, neurokinin
B, and dynorphin neurons and in pulsatile LH release in female and male rats. Neurobiol Aging 50:30–38
CrossRef  (https://doi.org/10.1016/j.neurobiolaging.2016.10.018)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27842268)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=Age-
related%20alterations%20in%20hypothalamic%20kisspeptin%2C%20neurokinin%20B%2C%20and%20dynorph
in%20neurons%20and%20in%20pulsatile%20LH%20release%20in%20female%20and%20male%20rats&author
=Y.%20Kunimura&author=K.%20Iwata&author=A.%20Ishigami&author=H.%20Ozawa&journal=Neurobiol%20
Aging&volume=50&pages=30-38&publication_year=2017)

Langheinrich A, Paradowska A, Kilinski R, Kampschulte M, Steinfeld K, Altinkilic B, Steger K, Stieger P,
Bergmann M, Weidner W (2012) Mixed testicular atrophy related to atherosclerosis: first lessons from the
ApoE −/−/LDL receptor −/− double knockout mouse model. Int J Androl 35:562–571
CrossRef  (https://doi.org/10.1111/j.1365-2605.2011.01228.x)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22150227)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Mixed%20testicular%20atrophy%20related%20to%20atherosclerosis%3A%20first%20lessons%20from%2
0the%20ApoE%C2%A0%E2%88%92%2F%E2%88%92%2FLDL%20receptor%C2%A0%E2%88%92%2F%E2%88
%92%C2%A0double%20knockout%20mouse%20model&author=A.%20Langheinrich&author=A.%20Paradowsk
a&author=R.%20Kilinski&author=M.%20Kampschulte&author=K.%20Steinfeld&author=B.%20Altinkilic&autho
r=K.%20Steger&author=P.%20Stieger&author=M.%20Bergmann&author=W.%20Weidner&journal=Int%20J%2
0Androl&volume=35&pages=562-571&publication_year=2012)

Lee HG, Chen Q, Wolfram JA, Richardson SL, Liner A, Siedla SL, Zhu X, Ziats NP, Fujioka H, Felsher DW (2009)
Cell cycle re-entry and mitochondrial defects in myc-mediated hypertrophic cardiomyopathy and heart failure.
PLoS ONE 4:e7172
CrossRef  (https://doi.org/10.1371/journal.pone.0007172)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19779629)
PubMedCentral  (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2747003)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=Cell%20cycle%20re-
entry%20and%20mitochondrial%20defects%20in%20myc-
mediated%20hypertrophic%20cardiomyopathy%20and%20heart%20failure&author=HG.%20Lee&author=Q.%2
0Chen&author=JA.%20Wolfram&author=SL.%20Richardson&author=A.%20Liner&author=SL.%20Siedla&auth
or=X.%20Zhu&author=NP.%20Ziats&author=H.%20Fujioka&author=DW.%20Felsher&journal=PLoS%20ONE
&volume=4&pages=e7172&publication_year=2009)

LeFevre J, McClintock MK (1988) Reproductive senescence in female rats: a longitudinal study of individual
differences in estrous cycles and behavior. Biol Reprod 38:780–789
CrossRef  (https://doi.org/10.1095/biolreprod38.4.780)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3401536)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Reproductive%20senescence%20in%20female%20rats%3A%20a%20longitudinal%20study%20of%20indiv
idual%20differences%20in%20estrous%20cycles%20and%20behavior&author=J.%20LeFevre&author=MK.%20
McClintock&journal=Biol%20Reprod&volume=38&pages=780-789&publication_year=1988)

Maudsley S, a Patel S, Park S-S, M Luttrell L, Martin B (2012) Functional signaling biases in G protein-coupled
receptors: game theory and receptor dynamics. Mini reviews in medicinal chemistry 12:831–840
Google Scholar  (https://scholar.google.com/scholar?
q=Maudsley%20S%2C%20a%20Patel%20S%2C%20Park%20S-
S%2C%20M%20Luttrell%20L%2C%20Martin%20B%20%282012%29%20Functional%20signaling%20biases%2
0in%20G%20protein-
coupled%20receptors%3A%20game%20theory%20and%20receptor%20dynamics.%20Mini%20reviews%20in%
20medicinal%20chemistry%2012%3A831%E2%80%93840)

Miller BH, Gore AC (2002) N-Methyl-D-aspartate receptor subunit expression in GnRH neurons changes during
reproductive senescence in the female rat. Endocrinology 143:3568–3574
CrossRef  (https://doi.org/10.1210/en.2002-220346)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12193572)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=N-Methyl-D-
aspartate%20receptor%20subunit%20expression%20in%20GnRH%20neurons%20changes%20during%20repro
ductive%20senescence%20in%20the%20female%20rat&author=BH.%20Miller&author=AC.%20Gore&journal=
Endocrinology&volume=143&pages=3568-3574&publication_year=2002)

Neal-Perry G, Lebesgue D, Lederman M, Shu J, Zeevalk GD, Etgen AM (2009) The excitatory peptide kisspeptin
restores the luteinizing hormone surge and modulates amino acid neurotransmission in the medial preoptic area
of middle-aged rats. Endocrinology 150:3699–3708
Google Scholar  (https://scholar.google.com/scholar?q=Neal-
Perry%20G%2C%20Lebesgue%20D%2C%20Lederman%20M%2C%20Shu%20J%2C%20Zeevalk%20GD%2C%2
0Etgen%20AM%20%282009%29%20The%20excitatory%20peptide%20kisspeptin%20restores%20the%20lutei
nizing%20hormone%20surge%20and%20modulates%20amino%20acid%20neurotransmission%20in%20the%2

https://doi.org/10.1016/j.neurobiolaging.2016.10.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27842268
http://scholar.google.com/scholar_lookup?title=Age-related%20alterations%20in%20hypothalamic%20kisspeptin%2C%20neurokinin%20B%2C%20and%20dynorphin%20neurons%20and%20in%20pulsatile%20LH%20release%20in%20female%20and%20male%20rats&author=Y.%20Kunimura&author=K.%20Iwata&author=A.%20Ishigami&author=H.%20Ozawa&journal=Neurobiol%20Aging&volume=50&pages=30-38&publication_year=2017
https://doi.org/10.1111/j.1365-2605.2011.01228.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22150227
http://scholar.google.com/scholar_lookup?title=Mixed%20testicular%20atrophy%20related%20to%20atherosclerosis%3A%20first%20lessons%20from%20the%20ApoE%C2%A0%E2%88%92%2F%E2%88%92%2FLDL%20receptor%C2%A0%E2%88%92%2F%E2%88%92%C2%A0double%20knockout%20mouse%20model&author=A.%20Langheinrich&author=A.%20Paradowska&author=R.%20Kilinski&author=M.%20Kampschulte&author=K.%20Steinfeld&author=B.%20Altinkilic&author=K.%20Steger&author=P.%20Stieger&author=M.%20Bergmann&author=W.%20Weidner&journal=Int%20J%20Androl&volume=35&pages=562-571&publication_year=2012
https://doi.org/10.1371/journal.pone.0007172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19779629
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2747003
http://scholar.google.com/scholar_lookup?title=Cell%20cycle%20re-entry%20and%20mitochondrial%20defects%20in%20myc-mediated%20hypertrophic%20cardiomyopathy%20and%20heart%20failure&author=HG.%20Lee&author=Q.%20Chen&author=JA.%20Wolfram&author=SL.%20Richardson&author=A.%20Liner&author=SL.%20Siedla&author=X.%20Zhu&author=NP.%20Ziats&author=H.%20Fujioka&author=DW.%20Felsher&journal=PLoS%20ONE&volume=4&pages=e7172&publication_year=2009
https://doi.org/10.1095/biolreprod38.4.780
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3401536
http://scholar.google.com/scholar_lookup?title=Reproductive%20senescence%20in%20female%20rats%3A%20a%20longitudinal%20study%20of%20individual%20differences%20in%20estrous%20cycles%20and%20behavior&author=J.%20LeFevre&author=MK.%20McClintock&journal=Biol%20Reprod&volume=38&pages=780-789&publication_year=1988
https://scholar.google.com/scholar?q=Maudsley%20S%2C%20a%20Patel%20S%2C%20Park%20S-S%2C%20M%20Luttrell%20L%2C%20Martin%20B%20%282012%29%20Functional%20signaling%20biases%20in%20G%20protein-coupled%20receptors%3A%20game%20theory%20and%20receptor%20dynamics.%20Mini%20reviews%20in%20medicinal%20chemistry%2012%3A831%E2%80%93840
https://doi.org/10.1210/en.2002-220346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12193572
http://scholar.google.com/scholar_lookup?title=N-Methyl-D-aspartate%20receptor%20subunit%20expression%20in%20GnRH%20neurons%20changes%20during%20reproductive%20senescence%20in%20the%20female%20rat&author=BH.%20Miller&author=AC.%20Gore&journal=Endocrinology&volume=143&pages=3568-3574&publication_year=2002
https://scholar.google.com/scholar?q=Neal-Perry%20G%2C%20Lebesgue%20D%2C%20Lederman%20M%2C%20Shu%20J%2C%20Zeevalk%20GD%2C%20Etgen%20AM%20%282009%29%20The%20excitatory%20peptide%20kisspeptin%20restores%20the%20luteinizing%20hormone%20surge%20and%20modulates%20amino%20acid%20neurotransmission%20in%20the%20medial%20preoptic%20area%20of%20middle-aged%20rats.%20Endocrinology%20150%3A3699%E2%80%933708


3/15/22, 11:06 AM Hormones of Hypothalamus in Aging | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-319-63001-4_8 7/11

0medial%20preoptic%20area%20of%20middle-
aged%20rats.%20Endocrinology%20150%3A3699%E2%80%933708)

North WG, Harbaugh R, Reeder T (1992) An evaluation of human neurophysin production in Alzheimer’s disease:
preliminary observations. Neurobiol Aging 13:261–265
CrossRef  (https://doi.org/10.1016/0197-4580(92)90038-Y)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1522943)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=An%20evaluation%20of%20human%20neurophysin%20production%20in%20Alzheimer%E2%80%99s%2
0disease%3A%20preliminary%20observations&author=WG.%20North&author=R.%20Harbaugh&author=T.%2
0Reeder&journal=Neurobiol%20Aging&volume=13&pages=261-265&publication_year=1992)

Ojeda SR, Lomniczi A, Mastronardi C, Heger S, Roth C, Parent A-S, Matagne V, Mungenast AE (2006)
Minireview: the neuroendocrine regulation of puberty: is the time ripe for a systems biology approach?
Endocrinology 147:1166–1174
CrossRef  (https://doi.org/10.1210/en.2005-1136)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16373420)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Minireview%3A%20the%20neuroendocrine%20regulation%20of%20puberty%3A%20is%20the%20time%2
0ripe%20for%20a%20systems%20biology%20approach%3F&author=SR.%20Ojeda&author=A.%20Lomniczi&a
uthor=C.%20Mastronardi&author=S.%20Heger&author=C.%20Roth&author=A-
S.%20Parent&author=V.%20Matagne&author=AE.%20Mungenast&journal=Endocrinology&volume=147&pages
=1166-1174&publication_year=2006)

Rehman HU, Masson EA (2001) Neuroendocrinology of ageing. Age Ageing 30:279–287
Google Scholar  (https://scholar.google.com/scholar?
q=Rehman%20HU%2C%20Masson%20EA%20%282001%29%20Neuroendocrinology%20of%20ageing.%20Age
%20Ageing%2030%3A279%E2%80%93287)

Reichlin S (1961) Growth hormone content of pituitaries from rats with hypothalamic lesions 1. Endocrinology
69:225–230
CrossRef  (https://doi.org/10.1210/endo-69-2-225)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=13740467)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Growth%20hormone%20content%20of%20pituitaries%20from%20rats%20with%20hypothalamic%20lesio
ns%201&author=S.%20Reichlin&journal=Endocrinology&volume=69&pages=225-230&publication_year=1961)

Russell-Aulet M, Jaffe CA, DeMott-Friberg R, Barkan AL (1999) In vivo semiquantification of hypothalamic
growth hormone-releasing hormone (GHRH) output in humans: evidence for relative GHRH deficiency in aging
1. J Clin Endocrinol Metab 84:3490–3497
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10522985)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=In%20vivo%20semiquantification%20of%20hypothalamic%20growth%20hormone-
releasing%20hormone%20%28GHRH%29%20output%20in%20humans%3A%20evidence%20for%20relative%2
0GHRH%20deficiency%20in%20aging%201&author=M.%20Russell-
Aulet&author=CA.%20Jaffe&author=R.%20DeMott-
Friberg&author=AL.%20Barkan&journal=J%20Clin%20Endocrinol%20Metab&volume=84&pages=3490-
3497&publication_year=1999)

Sannino S, Chini B, Grinevich V (2016) Lifespan oxytocin signaling: Maturation, flexibility and stability in
newborn, adolescent and aged brain. Dev Neurobiol 77(2):158–168
CrossRef  (https://doi.org/10.1002/dneu.22450)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Lifespan%20oxytocin%20signaling%3A%20Maturation%2C%20flexibility%20and%20stability%20in%20n
ewborn%2C%20adolescent%20and%20aged%20brain&author=S.%20Sannino&author=B.%20Chini&author=V.
%20Grinevich&journal=Dev%20Neurobiol&volume=77&issue=2&pages=158-168&publication_year=2016)

Scarbrough K, Wise PM (1990) Age-related changes in pulsatile luteinizing hormone release precede the
transition to estrous acyclicity and depend upon estrous cycle history. Endocrinology 126:884–890
CrossRef  (https://doi.org/10.1210/endo-126-2-884)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2404750)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=Age-
related%20changes%20in%20pulsatile%20luteinizing%20hormone%20release%20precede%20the%20transition
%20to%20estrous%20acyclicity%20and%20depend%20upon%20estrous%20cycle%20history&author=K.%20Sc
arbrough&author=PM.%20Wise&journal=Endocrinology&volume=126&pages=884-
890&publication_year=1990)

Schwanzel-Fukuda M, Pfaff DW (1989) Origin of luteinizing hormone-releasing hormone neurons 338:161–164
Google Scholar  (http://scholar.google.com/scholar_lookup?&author=M.%20Schwanzel-
Fukuda&author=DW.%20Pfaff&journal=Origin%20of%20luteinizing%20hormone-
releasing%20hormone%20neurons&volume=338&pages=161-164&publication_year=1989)

https://scholar.google.com/scholar?q=Neal-Perry%20G%2C%20Lebesgue%20D%2C%20Lederman%20M%2C%20Shu%20J%2C%20Zeevalk%20GD%2C%20Etgen%20AM%20%282009%29%20The%20excitatory%20peptide%20kisspeptin%20restores%20the%20luteinizing%20hormone%20surge%20and%20modulates%20amino%20acid%20neurotransmission%20in%20the%20medial%20preoptic%20area%20of%20middle-aged%20rats.%20Endocrinology%20150%3A3699%E2%80%933708
https://doi.org/10.1016/0197-4580(92)90038-Y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1522943
http://scholar.google.com/scholar_lookup?title=An%20evaluation%20of%20human%20neurophysin%20production%20in%20Alzheimer%E2%80%99s%20disease%3A%20preliminary%20observations&author=WG.%20North&author=R.%20Harbaugh&author=T.%20Reeder&journal=Neurobiol%20Aging&volume=13&pages=261-265&publication_year=1992
https://doi.org/10.1210/en.2005-1136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16373420
http://scholar.google.com/scholar_lookup?title=Minireview%3A%20the%20neuroendocrine%20regulation%20of%20puberty%3A%20is%20the%20time%20ripe%20for%20a%20systems%20biology%20approach%3F&author=SR.%20Ojeda&author=A.%20Lomniczi&author=C.%20Mastronardi&author=S.%20Heger&author=C.%20Roth&author=A-S.%20Parent&author=V.%20Matagne&author=AE.%20Mungenast&journal=Endocrinology&volume=147&pages=1166-1174&publication_year=2006
https://scholar.google.com/scholar?q=Rehman%20HU%2C%20Masson%20EA%20%282001%29%20Neuroendocrinology%20of%20ageing.%20Age%20Ageing%2030%3A279%E2%80%93287
https://doi.org/10.1210/endo-69-2-225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=13740467
http://scholar.google.com/scholar_lookup?title=Growth%20hormone%20content%20of%20pituitaries%20from%20rats%20with%20hypothalamic%20lesions%201&author=S.%20Reichlin&journal=Endocrinology&volume=69&pages=225-230&publication_year=1961
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10522985
http://scholar.google.com/scholar_lookup?title=In%20vivo%20semiquantification%20of%20hypothalamic%20growth%20hormone-releasing%20hormone%20%28GHRH%29%20output%20in%20humans%3A%20evidence%20for%20relative%20GHRH%20deficiency%20in%20aging%201&author=M.%20Russell-Aulet&author=CA.%20Jaffe&author=R.%20DeMott-Friberg&author=AL.%20Barkan&journal=J%20Clin%20Endocrinol%20Metab&volume=84&pages=3490-3497&publication_year=1999
https://doi.org/10.1002/dneu.22450
http://scholar.google.com/scholar_lookup?title=Lifespan%20oxytocin%20signaling%3A%20Maturation%2C%20flexibility%20and%20stability%20in%20newborn%2C%20adolescent%20and%20aged%20brain&author=S.%20Sannino&author=B.%20Chini&author=V.%20Grinevich&journal=Dev%20Neurobiol&volume=77&issue=2&pages=158-168&publication_year=2016
https://doi.org/10.1210/endo-126-2-884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2404750
http://scholar.google.com/scholar_lookup?title=Age-related%20changes%20in%20pulsatile%20luteinizing%20hormone%20release%20precede%20the%20transition%20to%20estrous%20acyclicity%20and%20depend%20upon%20estrous%20cycle%20history&author=K.%20Scarbrough&author=PM.%20Wise&journal=Endocrinology&volume=126&pages=884-890&publication_year=1990
http://scholar.google.com/scholar_lookup?&author=M.%20Schwanzel-Fukuda&author=DW.%20Pfaff&journal=Origin%20of%20luteinizing%20hormone-releasing%20hormone%20neurons&volume=338&pages=161-164&publication_year=1989


3/15/22, 11:06 AM Hormones of Hypothalamus in Aging | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-319-63001-4_8 8/11

Selman C, Lingard S, Choudhury AI, Batterham RL, Claret M, Clements M, Ramadani F, Okkenhaug K, Schuster
E, Blanc E (2008) Evidence for lifespan extension and delayed age-related biomarkers in insulin receptor
substrate 1 null mice. FASEB J 22:807–818
CrossRef  (https://doi.org/10.1096/fj.07-9261com)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17928362)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Evidence%20for%20lifespan%20extension%20and%20delayed%20age-
related%20biomarkers%20in%20insulin%20receptor%20substrate%201%20null%20mice&author=C.%20Selma
n&author=S.%20Lingard&author=AI.%20Choudhury&author=RL.%20Batterham&author=M.%20Claret&author
=M.%20Clements&author=F.%20Ramadani&author=K.%20Okkenhaug&author=E.%20Schuster&author=E.%20
Blanc&journal=FASEB%20J&volume=22&pages=807-818&publication_year=2008)

Suh Y, Atzmon G, Cho MO, Hwang D, Liu B, Leahy DJ, Barzilai N, Cohen P (2008) Functionally significant
insulin-like growth factor I receptor mutations in centenarians. PNAS 105(9):3438–3442
CrossRef  (https://doi.org/10.1073/pnas.0705467105)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18316725)
PubMedCentral  (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2265137)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=Functionally%20significant%20insulin-
like%20growth%20factor%20I%20receptor%20mutations%20in%20centenarians&author=Y.%20Suh&author=G
.%20Atzmon&author=MO.%20Cho&author=D.%20Hwang&author=B.%20Liu&author=DJ.%20Leahy&author=
N.%20Barzilai&author=P.%20Cohen&journal=PNAS&volume=105&issue=9&pages=3438-
3442&publication_year=2008)

Sun L, Peng Y, Sharrow AC, Iqbal J, Zhang Z, Papachristou DJ, Zaidi S, Zhu LL, Yaroslavskiy BB, Zhou H (2006)
FSH directly regulates bone mass. Cell 125:247–260
CrossRef  (https://doi.org/10.1016/j.cell.2006.01.051)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16630814)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=FSH%20directly%20regulates%20bone%20mass&author=L.%20Sun&author=Y.%20Peng&author=AC.%20
Sharrow&author=J.%20Iqbal&author=Z.%20Zhang&author=DJ.%20Papachristou&author=S.%20Zaidi&author
=LL.%20Zhu&author=BB.%20Yaroslavskiy&author=H.%20Zhou&journal=Cell&volume=125&pages=247-
260&publication_year=2006)

Stan M, Morris JC (2005) Thyrotropin-axis adaptation in aging and chronic disease. Endocrinol Metab Clin
North Am 34:973–992
CrossRef  (https://doi.org/10.1016/j.ecl.2005.07.012)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16310634)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=Thyrotropin-
axis%20adaptation%20in%20aging%20and%20chronic%20disease&author=M.%20Stan&author=JC.%20Morris
&journal=Endocrinol%20Metab%20Clin%20North%20Am&volume=34&pages=973-
992&publication_year=2005)

Steyn FJ, Tolle V, Chen C, Epelbaum J (2016) Neuroendocrine regulation of growth hormone secretion. Compr
Physiol 6(2):687–735
CrossRef  (https://doi.org/10.1002/cphy.c150002)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27065166)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Neuroendocrine%20regulation%20of%20growth%20hormone%20secretion&author=FJ.%20Steyn&author
=V.%20Tolle&author=C.%20Chen&author=J.%20Epelbaum&journal=Compr%20Physiol&volume=6&issue=2&p
ages=687-735&publication_year=2016)

Tan ZS, Vasan RS (2009) Thyroid function and Alzheimer’s disease. J Alzheimers Dis 16:503–507
CrossRef  (https://doi.org/10.3233/JAD-2009-0991)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19276542)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Thyroid%20function%20and%20Alzheimer%E2%80%99s%20disease&author=ZS.%20Tan&author=RS.%2
0Vasan&journal=J%20Alzheimers%20Dis&volume=16&pages=503-507&publication_year=2009)

Travison TG, Araujo AB, Kupelian V, O’Donnell AB, McKinlay JB (2007) The relative contributions of aging,
health, and lifestyle factors to serum testosterone decline in men. J Clin Endocrinol Metab 92:549–555
CrossRef  (https://doi.org/10.1210/jc.2006-1859)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17148559)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=The%20relative%20contributions%20of%20aging%2C%20health%2C%20and%20lifestyle%20factors%20t
o%20serum%20testosterone%20decline%20in%20men&author=TG.%20Travison&author=AB.%20Araujo&auth
or=V.%20Kupelian&author=AB.%20O%E2%80%99Donnell&author=JB.%20McKinlay&journal=J%20Clin%20E
ndocrinol%20Metab&volume=92&pages=549-555&publication_year=2007)

Vadakkadath Meethal S, Atwood CS (2005) The role of hypothalamic-pituitarygonadal hormones in the normal
structure and functioning of the brain. Cell Mol Life Sci 62:257–270

https://doi.org/10.1096/fj.07-9261com
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17928362
http://scholar.google.com/scholar_lookup?title=Evidence%20for%20lifespan%20extension%20and%20delayed%20age-related%20biomarkers%20in%20insulin%20receptor%20substrate%201%20null%20mice&author=C.%20Selman&author=S.%20Lingard&author=AI.%20Choudhury&author=RL.%20Batterham&author=M.%20Claret&author=M.%20Clements&author=F.%20Ramadani&author=K.%20Okkenhaug&author=E.%20Schuster&author=E.%20Blanc&journal=FASEB%20J&volume=22&pages=807-818&publication_year=2008
https://doi.org/10.1073/pnas.0705467105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18316725
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2265137
http://scholar.google.com/scholar_lookup?title=Functionally%20significant%20insulin-like%20growth%20factor%20I%20receptor%20mutations%20in%20centenarians&author=Y.%20Suh&author=G.%20Atzmon&author=MO.%20Cho&author=D.%20Hwang&author=B.%20Liu&author=DJ.%20Leahy&author=N.%20Barzilai&author=P.%20Cohen&journal=PNAS&volume=105&issue=9&pages=3438-3442&publication_year=2008
https://doi.org/10.1016/j.cell.2006.01.051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16630814
http://scholar.google.com/scholar_lookup?title=FSH%20directly%20regulates%20bone%20mass&author=L.%20Sun&author=Y.%20Peng&author=AC.%20Sharrow&author=J.%20Iqbal&author=Z.%20Zhang&author=DJ.%20Papachristou&author=S.%20Zaidi&author=LL.%20Zhu&author=BB.%20Yaroslavskiy&author=H.%20Zhou&journal=Cell&volume=125&pages=247-260&publication_year=2006
https://doi.org/10.1016/j.ecl.2005.07.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16310634
http://scholar.google.com/scholar_lookup?title=Thyrotropin-axis%20adaptation%20in%20aging%20and%20chronic%20disease&author=M.%20Stan&author=JC.%20Morris&journal=Endocrinol%20Metab%20Clin%20North%20Am&volume=34&pages=973-992&publication_year=2005
https://doi.org/10.1002/cphy.c150002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27065166
http://scholar.google.com/scholar_lookup?title=Neuroendocrine%20regulation%20of%20growth%20hormone%20secretion&author=FJ.%20Steyn&author=V.%20Tolle&author=C.%20Chen&author=J.%20Epelbaum&journal=Compr%20Physiol&volume=6&issue=2&pages=687-735&publication_year=2016
https://doi.org/10.3233/JAD-2009-0991
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19276542
http://scholar.google.com/scholar_lookup?title=Thyroid%20function%20and%20Alzheimer%E2%80%99s%20disease&author=ZS.%20Tan&author=RS.%20Vasan&journal=J%20Alzheimers%20Dis&volume=16&pages=503-507&publication_year=2009
https://doi.org/10.1210/jc.2006-1859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17148559
http://scholar.google.com/scholar_lookup?title=The%20relative%20contributions%20of%20aging%2C%20health%2C%20and%20lifestyle%20factors%20to%20serum%20testosterone%20decline%20in%20men&author=TG.%20Travison&author=AB.%20Araujo&author=V.%20Kupelian&author=AB.%20O%E2%80%99Donnell&author=JB.%20McKinlay&journal=J%20Clin%20Endocrinol%20Metab&volume=92&pages=549-555&publication_year=2007


3/15/22, 11:06 AM Hormones of Hypothalamus in Aging | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-319-63001-4_8 9/11

CrossRef  (https://doi.org/10.1007/s00018-004-4381-3)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15723162)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=The%20role%20of%20hypothalamic-
pituitarygonadal%20hormones%20in%20the%20normal%20structure%20and%20functioning%20of%20the%20
brain&author=S.%20Vadakkadath%20Meethal&author=CS.%20Atwood&journal=Cell%20Mol%20Life%20Sci&v
olume=62&pages=257-270&publication_year=2005)

Vadakkadath Meethal S, Gallego MJ, Haasl RJ, Petras SJ III, Sgro JY, Atwood CS (2006) Identification of a
gonadotropin-releasing hormone receptor orthologue in Caenorhabditis elegans. BMC Evol Biol 6:103–119
CrossRef  (https://doi.org/10.1186/1471-2148-6-103)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17134503)
PubMedCentral  (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1762030)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=Identification%20of%20a%20gonadotropin-
releasing%20hormone%20receptor%20orthologue%20in%20Caenorhabditis%20elegans&author=S.%20Vadakk
adath%20Meethal&author=MJ.%20Gallego&author=RJ.%20Haasl&author=SJ.%20Petras&author=JY.%20Sgro
&author=CS.%20Atwood&journal=BMC%20Evol%20Biol&volume=6&pages=103-119&publication_year=2006)

Van Voorhis BJ, Santoro N, Harlow S, Crawford SL, Randolph J (2008) The relationship of bleeding patterns to
daily reproductive hormones in women approaching menopause. Obstet Gynecol 112:101–108
CrossRef  (https://doi.org/10.1097/AOG.0b013e31817d452b)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18591314)
PubMedCentral  (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2666050)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=The%20relationship%20of%20bleeding%20patterns%20to%20daily%20reproductive%20hormones%20in
%20women%20approaching%20menopause&author=BJ.%20Voorhis&author=N.%20Santoro&author=S.%20Ha
rlow&author=SL.%20Crawford&author=J.%20Randolph&journal=Obstet%20Gynecol&volume=112&pages=101-
108&publication_year=2008)

Wakabayashi Y, Nakada T, Murata K, Ohkura S, Mogi K, Navarro VM, et al (2010) Neurokinin B and dynorphin A
in kisspeptin neurons of the arcuate nucleus participate in generation of periodic oscillation of neural activity
driving pulsatile gonadotropin-releasing hormone secretion in the goat. J Neurosci 30:3124–3132
Google Scholar  (https://scholar.google.com/scholar?
q=Wakabayashi%20Y%2C%20Nakada%20T%2C%20Murata%20K%2C%20Ohkura%20S%2C%20Mogi%20K%2
C%20Navarro%20VM%2C%20et%20al%20%282010%29%20Neurokinin%20B%20and%20dynorphin%20A%20
in%20kisspeptin%20neurons%20of%20the%20arcuate%20nucleus%20participate%20in%20generation%20of%
20periodic%20oscillation%20of%20neural%20activity%20driving%20pulsatile%20gonadotropin-
releasing%20hormone%20secretion%20in%20the%20goat.%20J%20Neurosci%2030%3A3124%E2%80%933132
)

Wierda M, Goudsmit E, Van der Woude P, Purba J, Hofman M, Bogte H, Swaab D (1991) Oxytocin cell number in
the human paraventricular nucleus remains constant with aging and in Alzheimer’s disease. Neurobiol Aging
12:511–516
CrossRef  (https://doi.org/10.1016/0197-4580(91)90081-T)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1770986)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Oxytocin%20cell%20number%20in%20the%20human%20paraventricular%20nucleus%20remains%20con
stant%20with%20aging%20and%20in%20Alzheimer%E2%80%99s%20disease&author=M.%20Wierda&author=
E.%20Goudsmit&author=P.%20Woude&author=J.%20Purba&author=M.%20Hofman&author=H.%20Bogte&au
thor=D.%20Swaab&journal=Neurobiol%20Aging&volume=12&pages=511-516&publication_year=1991)

Wilson AC, Meethal SV, Bowen RL, Atwood CS (2007) Leuprolide acetate: a drug of diverse clinical applications.
Expert Opin Investig Drugs 16:1851–1863
CrossRef  (https://doi.org/10.1517/13543784.16.11.1851)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17970643)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Leuprolide%20acetate%3A%20a%20drug%20of%20diverse%20clinical%20applications&author=AC.%20
Wilson&author=SV.%20Meethal&author=RL.%20Bowen&author=CS.%20Atwood&journal=Expert%20Opin%20
Investig%20Drugs&volume=16&pages=1851-1863&publication_year=2007)

Wray S (2001) Development of luteinizing hormone releasing hormone neurones. J Neuroendocrinol 13:3–11
CrossRef  (https://doi.org/10.1046/j.1365-2826.2001.00609.x)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11123510)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Development%20of%20luteinizing%20hormone%20releasing%20hormone%20neurones&author=S.%20W
ray&journal=J%20Neuroendocrinol&volume=13&pages=3-11&publication_year=2001)

Wray S (2010) From nose to brain: development of gonadotrophin-releasing hormone-1 neurones. J
Neuroendocrinol 22:743–753
CrossRef  (https://doi.org/10.1111/j.1365-2826.2010.02034.x)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20646175)

https://doi.org/10.1007/s00018-004-4381-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15723162
http://scholar.google.com/scholar_lookup?title=The%20role%20of%20hypothalamic-pituitarygonadal%20hormones%20in%20the%20normal%20structure%20and%20functioning%20of%20the%20brain&author=S.%20Vadakkadath%20Meethal&author=CS.%20Atwood&journal=Cell%20Mol%20Life%20Sci&volume=62&pages=257-270&publication_year=2005
https://doi.org/10.1186/1471-2148-6-103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17134503
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1762030
http://scholar.google.com/scholar_lookup?title=Identification%20of%20a%20gonadotropin-releasing%20hormone%20receptor%20orthologue%20in%20Caenorhabditis%20elegans&author=S.%20Vadakkadath%20Meethal&author=MJ.%20Gallego&author=RJ.%20Haasl&author=SJ.%20Petras&author=JY.%20Sgro&author=CS.%20Atwood&journal=BMC%20Evol%20Biol&volume=6&pages=103-119&publication_year=2006
https://doi.org/10.1097/AOG.0b013e31817d452b
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18591314
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2666050
http://scholar.google.com/scholar_lookup?title=The%20relationship%20of%20bleeding%20patterns%20to%20daily%20reproductive%20hormones%20in%20women%20approaching%20menopause&author=BJ.%20Voorhis&author=N.%20Santoro&author=S.%20Harlow&author=SL.%20Crawford&author=J.%20Randolph&journal=Obstet%20Gynecol&volume=112&pages=101-108&publication_year=2008
https://scholar.google.com/scholar?q=Wakabayashi%20Y%2C%20Nakada%20T%2C%20Murata%20K%2C%20Ohkura%20S%2C%20Mogi%20K%2C%20Navarro%20VM%2C%20et%20al%20%282010%29%20Neurokinin%20B%20and%20dynorphin%20A%20in%20kisspeptin%20neurons%20of%20the%20arcuate%20nucleus%20participate%20in%20generation%20of%20periodic%20oscillation%20of%20neural%20activity%20driving%20pulsatile%20gonadotropin-releasing%20hormone%20secretion%20in%20the%20goat.%20J%20Neurosci%2030%3A3124%E2%80%933132
https://doi.org/10.1016/0197-4580(91)90081-T
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1770986
http://scholar.google.com/scholar_lookup?title=Oxytocin%20cell%20number%20in%20the%20human%20paraventricular%20nucleus%20remains%20constant%20with%20aging%20and%20in%20Alzheimer%E2%80%99s%20disease&author=M.%20Wierda&author=E.%20Goudsmit&author=P.%20Woude&author=J.%20Purba&author=M.%20Hofman&author=H.%20Bogte&author=D.%20Swaab&journal=Neurobiol%20Aging&volume=12&pages=511-516&publication_year=1991
https://doi.org/10.1517/13543784.16.11.1851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17970643
http://scholar.google.com/scholar_lookup?title=Leuprolide%20acetate%3A%20a%20drug%20of%20diverse%20clinical%20applications&author=AC.%20Wilson&author=SV.%20Meethal&author=RL.%20Bowen&author=CS.%20Atwood&journal=Expert%20Opin%20Investig%20Drugs&volume=16&pages=1851-1863&publication_year=2007
https://doi.org/10.1046/j.1365-2826.2001.00609.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11123510
http://scholar.google.com/scholar_lookup?title=Development%20of%20luteinizing%20hormone%20releasing%20hormone%20neurones&author=S.%20Wray&journal=J%20Neuroendocrinol&volume=13&pages=3-11&publication_year=2001
https://doi.org/10.1111/j.1365-2826.2010.02034.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20646175


3/15/22, 11:06 AM Hormones of Hypothalamus in Aging | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-319-63001-4_8 10/11

About this chapter

Copyright information

© Springer International Publishing AG 2017

PubMedCentral  (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2919238)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=From%20nose%20to%20brain%3A%20development%20of%20gonadotrophin-releasing%20hormone-
1%20neurones&author=S.%20Wray&journal=J%20Neuroendocrinol&volume=22&pages=743-
753&publication_year=2010)

Wray S, Grant P, Gainer H (1989) Evidence that cells expressing luteinizing hormone-releasing hormone mRNA
in the mouse are derived from progenitor cells in the olfactory placode. Proc Natl Acad Sci 86:8132–8136
CrossRef  (https://doi.org/10.1073/pnas.86.20.8132)
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2682637)
PubMedCentral  (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC298229)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Evidence%20that%20cells%20expressing%20luteinizing%20hormone-
releasing%20hormone%20mRNA%20in%20the%20mouse%20are%20derived%20from%20progenitor%20cells
%20in%20the%20olfactory%20placode&author=S.%20Wray&author=P.%20Grant&author=H.%20Gainer&journ
al=Proc%20Natl%20Acad%20Sci&volume=86&pages=8132-8136&publication_year=1989)

Zapantis G, Santoro N (2002) Ovarian ageing and the menopausal transition. Best Pract Res Clin Obste Gynaecol
16:263–276
CrossRef  (https://doi.org/10.1053/beog.2002.0287)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Ovarian%20ageing%20and%20the%20menopausal%20transition&author=G.%20Zapantis&author=N.%20
Santoro&journal=Best%20Pract%20Res%20Clin%20Obste%20Gynaecol&volume=16&pages=263-
276&publication_year=2002)

Cite this chapter as:
Kaur G., Parkash J. (2017) Hormones of Hypothalamus in Aging. In: Rattan S., Sharma R. (eds) Hormones in Ageing and Longevity. Healthy Ageing and Longevity, vol
6. Springer, Cham. https://doi.org/10.1007/978-3-319-63001-4_8

First Online
22 August 2017

DOI
https://doi.org/10.1007/978-3-319-63001-4_8

Publisher Name
Springer, Cham

Print ISBN
978-3-319-63000-7

Online ISBN
978-3-319-63001-4

eBook Packages
Biomedical and Life Sciences
Biomedical and Life Sciences (R0)

Reprints and Permissions

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2919238
http://scholar.google.com/scholar_lookup?title=From%20nose%20to%20brain%3A%20development%20of%20gonadotrophin-releasing%20hormone-1%20neurones&author=S.%20Wray&journal=J%20Neuroendocrinol&volume=22&pages=743-753&publication_year=2010
https://doi.org/10.1073/pnas.86.20.8132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2682637
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC298229
http://scholar.google.com/scholar_lookup?title=Evidence%20that%20cells%20expressing%20luteinizing%20hormone-releasing%20hormone%20mRNA%20in%20the%20mouse%20are%20derived%20from%20progenitor%20cells%20in%20the%20olfactory%20placode&author=S.%20Wray&author=P.%20Grant&author=H.%20Gainer&journal=Proc%20Natl%20Acad%20Sci&volume=86&pages=8132-8136&publication_year=1989
https://doi.org/10.1053/beog.2002.0287
http://scholar.google.com/scholar_lookup?title=Ovarian%20ageing%20and%20the%20menopausal%20transition&author=G.%20Zapantis&author=N.%20Santoro&journal=Best%20Pract%20Res%20Clin%20Obste%20Gynaecol&volume=16&pages=263-276&publication_year=2002
https://link.springer.com/search?facet-content-type=%22Book%22&package=11642&facet-start-year=2017&facet-end-year=2017
https://link.springer.com/search?facet-content-type=%22Book%22&package=43708&facet-start-year=2017&facet-end-year=2017
https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&copyright=Springer+International+Publishing+AG&author=Gurcharan+Kaur%2C+Jyoti+Parkash&contentID=10.1007%2F978-3-319-63001-4_8&endPage=165&publicationDate=2017&startPage=151&publication=eBook&title=Hormones+of+Hypothalamus+in+Aging&imprint=Springer+International+Publishing+AG
https://www.springernature.com/


3/15/22, 11:06 AM Hormones of Hypothalamus in Aging | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-319-63001-4_8 11/11

© 2020 Springer Nature Switzerland AG. Part of Springer Nature.
Not logged in · Convener, UGC-Infonet Digital Library Consortium (3000132959) - UGC Trial Account (3000178880) -
Central University of Punjab (3000240720) - Information and Library Network (INFLIBNET) Centre (3994475188)
· 14.139.242.2

https://www.springernature.com/


(index.php)

Cart
0 Books

Brexit and India: Analysing the Implica�ons
Edited by Sandeep Kaur Bha�a

(admin/books/Brexit
and India
analysing

the
implications

-
Copy.jpg)

Brexit and India: Analysing the Implica�ons Edited by

Sandeep Kaur Bha�a
ISBN NO:9789386453273
PAGES :221
PAPER TYPE: Hardbound

SALE!

AGREE & PROCEEDThis website uses cookies. By continuing to use this website you are giving
consent to cookies being used. For information on cookies and how you can
disable them visit our Privacy and Cookie Policy. More info

https://ndpublisher.in/index.php
https://ndpublisher.in/admin/books/Brexit%20and%20India%20analysing%20the%20implications%20-%20Copy.jpg


Librarian Desk (librariandesk.php) Feedback (terms.php)

Terms and Conditions (terms.php) Refund Policy (refund.php)

Privacy Policy (privacy.php)

Copyright © 2011-2022 New Delhi Publishers All rights reserved. ndpublisher.in
(http://ndpublisher.in)  (http://archiveready.com/check?

url=http://ndpublisher.in/)  (https://checkpagerank.net/check-page-

rank.php)

Add to cart

Author(s) / Editor(s):

Price INR:855 (950)
(cart.php?bookid=168)

Since both EU and UK are of paramount importance to Indian economy, Brexit
has a significant impact on Indian Economy. In view of this, the present book
aims at disclosing the possible impact of Brexit on the Indian economy in
particular. This book is an outcome of ICSSR Sponsored seminar 'Brexit and
India: Analysing the Implications' held on 17-18th
March 2017 at the Centre for Economic Studies, Central University of Punjab,
Bathinda. The book is divided into three parts: India-UK Bilateral Trade, India-
UK Bilateral Trade in Services and Political and Economic Relations between
India and the UK. Further, the book disseminates knowledge and information
on the various themes particularly India-UK bilateral trade (merchandise and
services), FDI, migration etc.

AGREE & PROCEEDThis website uses cookies. By continuing to use this website you are giving
consent to cookies being used. For information on cookies and how you can
disable them visit our Privacy and Cookie Policy. More info

https://ndpublisher.in/librariandesk.php
https://ndpublisher.in/terms.php
https://ndpublisher.in/terms.php
https://ndpublisher.in/refund.php
https://ndpublisher.in/privacy.php
http://ndpublisher.in/
http://archiveready.com/check?url=http://ndpublisher.in/
https://checkpagerank.net/check-page-rank.php
https://ndpublisher.in/cart.php?bookid=168
https://www.facebook.com/pages/New-Delhi-Publishers/189090681102597
https://twitter.com/dipuNDP
https://www.linkedin.com/company/9001492


3/15/22, 11:10 AM Innovations in Agricultural Marketing in India: A Case Study of Supermarket in Punjab | springerprofessional.de

Springer Professional

2017 | OriginalPaper | Chapter

Innovations in Agricultural Marketing in India: A Case Study of Supermarket in

Punjab

Author: Naresh Singla

Publisher: Springer Singapore

Published in: Financing Agriculture Value Chains in India

Abstract

Linking small farmers with modern markets such as supermarkets has been identified as

one of the several pathways ways to make their farming viable. In this context,  the

study  explores emerging farm–firm linkages in fresh food supermarkets with a case

study of Reliance Fresh in Punjab. Specifically, it analyses the impact on the farmers’

income, efficiency and their tendency to diversify to new high-value crops with a

sample of 50 farmers each supplying to the supermarket and traditional markets. The

supermarket procures vegetables through informal, verbal and non-written contracts

from the small and marginal farmers. The supermarkets farmers benefitted on account

of higher yield and higher price for the remaining produce sold in the local markets.

They were also more efficient in the production of vegetables as compared to their

counterparts. The preliminary evidences suggest that these alternative markets can play

an active role in agricultural diversification in state like Punjab, which is facing severe

agrarian crises. The study suggests that modern markets such as food supermarkets can

only be effective if these procure through assured mechanism such as contract farming,

besides extending the technical know-how, credit facilities, etc., to the farmers .
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REVERSIBLE GEODESICS OF FINSLER

SPACES WITH A SPECIAL (α, β)-METRIC

GAUREE SHANKER1 AND SRUTHY ASHA BABY2

(Received 4 October 2016)

Abstract : A Finsler space is said to have reversible geodesics if for every one of its oriented geodesic paths,
the same path traversed in the opposite sense is also a geodesic. In the last decade some work has been done on
the Finsler spaces with reversible geodesics in (Crampin, 2005; Masca, Sabu and Shimada, 2010, 2013 and Sabau

and Shimada, 2012). In this paper, we consider a Finsler space with a special (α, β)-metric F = α + εβ + k β2

α
(ε, k �= 0 are constants). The conditions for a Finsler space (M, F ) to be with reversible geodesic are obtained.
Further, we study some geometrical properties of F with reversible geodesics and prove that the Finsler metric
F induces a generalized weighted quasi-distance dF on M .

1. Introduction. Let (M, F ) be an n-dimensional connected Finsler manifold (Shen, 2001)
and let TM =

⋃
x∈M

TxM denotes the tangent bundle of M with local coordinates u = (x, y) =

(xi, yi) ∈ TM , where i = 1, · · · , n, y = yi ∂
∂xi .

If γ : [0, 1] → M is a piecewise C∞ curve on M , then its Finslerian length is defined as

LF (γ) =
∫ 1

0

F (γ(t), γ̇(t))dt, (1)

and the Finslerian distance function dF : M × M → [0,∞) is defined by dF (p, q) = infγ L,
where the infimum is taken over all piecewise C∞ curves γ on M joining the points p, q ∈ M .
In general, this is not symmetric.

A curve γ : [0, 1] → M is called a geodesic of (M, F ) if it minimizes the Finslerian length for
all piecewise C∞ curves that keep their endpoints fixed. We denote the reverse Finsler metric
of F as F̄ : TM → (0,∞), given by F̄ (x, y) = F (x,−y). One can easily show that F̄ is also a
Finsler metric.

DEFINITION 1.1 A Finsler metric is with a reversible geodesic if and only if for any geodesic
γ (t) of F , the reverse curve γ(t) = γ(1 − t) is also a geodesic of F .

LEMMA 1.1 Let (M, F ) be a connected, complete Finsler manifold with associated distance
function dF : M × M → [0,∞). Then dF is a symmetric distance function on M × M if and
only if F is a reversible Finsler metric, i. e., F (x, y) = F (x,−y).

DEFINITION 1.2 A smooth curve γ : [0, 1] → M is a constant Finslerian speed geodesic of
(M, F ) if and only if it satisfies γ̈ + 2Gi(γ(t), γ̇(t)) = 0, i = 1, · · · , n, where the functions
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Abstract

Global biomass demand for industrial applications is ever increasing especially in biofuels and pulp industries. Poplar
is likely to have great biological advantages over the other forest trees which include small genome size, large number
of species, rapid juvenile growth, ease of clonal propagation, easy recovery of genetic transformants, and available
genome draft. Wide and sustainable farming of rapidly growing trees such as poplars may supplement to attain the
requirement of renewable resources. This chapter covers the progress in both basic and applied studies in poplar
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Abstract

The demand for food is predicted to increase by 70% in 2050 due to increasing world population. Efforts are being
made to increase food production. However, abiotic and biotic stresses, which tend to reduce crop yield and grain
quality, are hindering these efforts. Significant improvement in crop productivity can be accomplished by developing
plants tolerant to multiple abiotic and biotic stresses. Plants adapt and tolerate multiple stresses using sophisticated
biochemical and molecular mechanisms. These are mediated by reactive oxygen species (ROS) and phytohormones
such as abscisic acid, ethylene, jasmonic acid and salicylic acid which in turn regulate ion channels and kinase
cascades. Several transcription factors (TFs) including WRKY, ERF, NAC, and MYB TFs are involved in this process.
Understanding these known and novel mechanisms is an important step toward developing tolerance to multiple
stresses. Future directions in this field for enhancing crop productivity are discussed.
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Abstract

Increase in global temperature due to climate change is the major concern and known to have detrimental effect on
many agricultural crops. Chickpea (Cicer arietinum L.) is an important legume grown in the arid and semiarid region
of the world. Chickpea being a heat sensitive crop is greatly affected by heat stress during both vegetative and
reproductive stages. Stress resistance mechanism of chickpea involves signal perception, transduction, and subsequent
activation of stress-responsive genes encoding reactive oxygen species (ROS) scavenging and osmolyte, chaperones,
and aquaporins. There are different stress perception and signaling pathways, both in drought and high-temperature
stress, but some common pathways also exist between the two mechanisms. The present chapter summarizes the cross
talk between the drought and heat stress and the molecular mechanism underlying individual stress. Field plants are
exposed to multiple stresses, and the combined effect might be antagonistic or synergistic. Hence, improving stress
tolerance of plants requires a reevaluation, taking into account the effect of multiple stresses on plant metabolism and
stress resistance.
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Abstract

In this paper we report the preparation of (Fe O ) /(Cr O )  (where x = 0.0, 0.1, 0.2, 0.3, 0.4 and 0.5)
nanocomposites. The FESEM image of pure Fe O  sample shows that the uniform particle size distribution is
observed. The average particle size of the Fe O  nanoparticles is 19 nm. The crystallite size increases from 20 to 28 nm
with increasing the weight percentage of the Cr O  in the Fe O /Cr O  nanocomposite up to x = 0.5. The Fourier
transform infrared spectroscopy (FTIR) spectra shows that the absorption peaks appear at 588 and 616 cm  which
represent the Fe–O and Cr–O bond respectively. The values of band gap are found 2.1, 1.9, 1.8, 1.6, 1.4 and 1.2 eV for
the x = 0.0, 0.1, 0.2, 0.3, 0.4 and 0.5 respectively by UV-Visible spectroscopy. Thus, the decrease in band gap and
increase in refractive index with increasing concentration of Cr O  have been observed. These high refractive index
materials can be used for making optical devices.
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transmission. In the case of a disappointment of definite route, the data packets
are transferred through secondary routes which were established with the help
of routing tables that stores the multiple route paths to the destination. In the
real world, nodes in MANET are allowed to transfer in any direction. Thus
movement models like Random Way Point (RWP), Random Walk (RW),
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different mobility patterns. Therefore, M-AODV is implemented over different
mobility models to compute parameters like End to End Delay (E2E Delay),
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I. Introduction
MANET is a self-arranging system that is designed
spontaneously by a group of moveable nodes without any static
organization [4]. An individual node in the system functions both
as a host and as well as a router. Because of these qualities,
MANET is utilized as a part of numerous applications, for
example, disaster relief, emergency operations, vehicular
computing, military battlefield, mobile offices, etc. The network
topology in MANET is dynamic since the connectivity between
the nodes might differ through time due to node movement, node
departure, and new node appearances. Therefore there is a
significant need for effective routing protocols to let the nodes to
connect with each other [5]. The various characteristics of
MANET have been discussed below: A.

Distributed operation: In MANET the switch of the system is
circulated between the nodes. The nodes in MANET must
collaborate and connect through each other to device definite
tasks such as routing and security [1].

B.
Multi-hop routing: Once a node wants to interconnect with the
other node which is out of its communication range, then the
nodes can communicate [1]. with each other through single or
intermediate

C.
Self-motivated topology: The nodes in the MANET dynamic that
are they are free to move at anywhere and at any time [1].

Sign in to Continue Reading
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Self-creation, self-organization, and self-administration: The
system can be formed at all period by the nodes themselves and
is planned and administrated by the nodes simply [1].
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and complex datasets and the processing of these datasets can be done either
by using tool like Hadoop or data mining algorithms. Data mining techniques
can generate classification models which is used to manage data, modelling of
data that helps to make prediction about whether it is malicious or legitimate. In
this paper analysis of RIPPER i.e. JRip data mining algorithm has been done
using WEKA tool. A training dataset of 6000 URLs has been made to train the
JRip algorithm which is an implementation of RIPPER algorithm in WEKA.
Training dataset will generate a model which is used to predict the testing
dataset of 1050 URLs. Accuracy are calculated after testing process. Result
shows JRip has an accuracy of 82%.
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I. Introduction
Big data is the term that describes a large amount of datasets.
Datasets like web logs, call records, medical records, military
surveillance, photo graphyarchives, etc. are often so large and
complex, and as the data is stored in Big Data in the form of both
structured and unstructured therefore, big data cannot be
processed using database queries like SQL queries[1]. The
amount of data generated every day in the world is massive. The
increasing volume of digital and social media andthe internet of
thingsis fueling it even further. The rate of data growth is
surprising and this growth rate is really very fast, with variety(not
necessarily structured) and contains a wealth of information that
can be a key togain the valuable knowledge in businesses. “Big
data” is the term for a collection of data sets so large and
complex that it becomes difficult to process it using traditional
database management tools such as Relational Database
Management System(RDBMS) [2]. RDBMS can't handle, huge,
unstructured and complex data. The processing of large amount
of dataset in RDBMS takes time as it is generally designed for
fixed amount of data. So a different tools and techniques is
needed to process the big datasets.
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Phishing sites are fake sites that are made by deceptive persons which are
copy of genuine sites. These websites look like an official website of any
company such as bank, institute, etc. The main aim of phishing is that to steal
sensitive information of user such as password, username, pin number, etc.
Victims of phishing attacks may uncover their money related delicate data to the
attackers who may utilize this data for budgetary and criminal exercises.
Different technical and non-technical approaches have been proposed to
identify phishing sites. Non-Technical approach has no solution against the fast
disappearance feature of phishing websites. Data mining technique, one of the
classifications of technical approach, has shown promising results in detection
of phishing websites. As compared to non-technical approaches, data mining
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techniques can generate classification models which can make prediction on
phishing websites in real-time. In this paper analysis of C4.5 (J48) data mining
algorithm has been done using WEKA tool. C4.5 is a benchmark data mining
technique which can accurately identify phishing websites. A training dataset of
750 URLs has been made to train the algorithm J48, which is an
implementation of C4.5 algorithm in WEKA. Testing dataset of 300 URLs is
used to make prediction using the classifier generated after the training of J48.
True positive rate, True negative rate, False positive rate, False negative rate,
Success rate, Error rate and Accuracy are calculated after testing process.
Result shows C4.5 has an accuracy of 82.6%.
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I. Introduction
Year 1991 is known for the revolutionary change in internet
usage[1]. In 1991, when internet was made available for
commercial usage, many businesses were shifted to websites.
Ecommerce grew with this huge change in business trends. This
change provided the opportunity of Electronic data interchange
and Electronic fund transfer. But with the trend of ecommerce, a
new trend also came into the picture know as Cybercrimes.
Cybercrime is any illegal behavior, directed by means of
electronic operations, that targets the security of computer
systems and the data processed by them[2].
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Askfm.in, etc.) to test the effectiveness of eight popular anti-phishing tools. After
testing all the tools on the dataset, it is found that AntiPhishing Toolbar did a
very good job at identifying 94.32 percent of phishing as well as legitimate
websites from the dataset. An awareness survey has been conducted among
fifty M.tech Computer Science & Technology, and Cyber Security pursuing
students at Central University of Punjab. The survey revealed that
approximately 61 percent respondents are completely unaware about phishing
detection tools.
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I. Introduction
Phishing is a type of social engineering attack. Social
engineering is a non-technical method of breaking into a system
or network. Phishing is a kind of game or throwing dust into
someone eyes and pretending as a trustworthy entity in an
electronic communication to steal sensitive information such as
passwords, usernames, money, and credit card details indirectly
or directly. Phishing attacks are mostly found by researchers as
just one of several threats in email spam [2]. The main targets of
phisher are naive and inexperienced (new to internet world)
users.
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I. Introduction
VANETs are sub-category of Ad hoc networks where nodes are
moving vehicles. Intelligent Transport Systems (ITS) is one of the
emerging applications of vehicle communication. Vehicle
communication is aimed to provide road safety by avoiding
collisions on road, distribution of road information, inter-personal
communication, map information and entertainment of
passengers. Vehicle communication in these ad-hoc networks is
of two types-vehicle to vehicle (V2V) communication and Vehicle
to Infrastructure (V2I) communication. V2V involves
communication among the moving vehicles i.e. vehicles act as
source, destination and router in communication process.
Intermediate nodes (vehicles) transfer messages between
source and destination nodes. However, V2V communication
suffers through link breakdown due to high mobility of vehicular
nodes. On the other hand, in V2I communication, a vehicle act as
source and destination and communicates with fixed
infrastructural units called Road Side Units (RSUs). For vehicle-
to-vehicle communication, Dedicated Short Range
Communication (DSRC) is required [1]. Wireless Access in
Vehicular Environments (WAVE), IEEE standard for vehicular
communications, comprises of multiple-channels which can be
used for both safety related as well as for infotainment messages
[2].
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Abstract

Present study deals with the dispersion of TiO  nanoparticles in PVC/PE blends. The prepared blend nanocomposites
have been characterized using FESEM, FTIR, UV-Visible spectroscopy, TGA, and EDX to study the morphology,
optical and thermal properties of prepared samples. FESEM confirms the dispersion of nanoparticles in polymer blend
and formation of blend nanocomposites. Decrease in optical band gap has been observed by addition of TiO  content.
Variation in melting point is studied by TGA. Thermal stability is enhanced with increasing TiO  content in polymer
blend
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Abstract

In this paper we report the preparation of (Fe O ) /(Cr O )  (where x = 0.0, 0.1, 0.2, 0.3, 0.4 and 0.5)
nanocomposites. The FESEM image of pure Fe O  sample shows that the uniform particle size distribution is
observed. The average particle size of the Fe O  nanoparticles is 19 nm. The crystallite size increases from 20 to 28 nm
with increasing the weight percentage of the Cr O  in the Fe O /Cr O  nanocomposite up to x = 0.5. The Fourier
transform infrared spectroscopy (FTIR) spectra shows that the absorption peaks appear at 588 and 616 cm  which
represent the Fe–O and Cr–O bond respectively. The values of band gap are found 2.1, 1.9, 1.8, 1.6, 1.4 and 1.2 eV for
the x = 0.0, 0.1, 0.2, 0.3, 0.4 and 0.5 respectively by UV-Visible spectroscopy. Thus, the decrease in band gap and
increase in refractive index with increasing concentration of Cr O  have been observed. These high refractive index
materials can be used for making optical devices.
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Abstract

In the present study we have a novel report on the types of dielectric studies of the two blend polymer consisting of
polyacrylonitrile (PAN) as the host polymer-polyethylene oxide (PEO) as a copolymer, LiPF  as lithium salts and clay
containing different weight percent of DMMT as modified montmorillonite. The polymer nanocomposite (PNC) films
were prepared by using solution cast technique. However the pure PAN-PEO+LiPF  film was prepared as a reference.
Keeping in view of characterization of PNCs films were study by impedance spectroscopy technique. The high
frequency range of dielectric measurement is 1 Hz–1 MHz. This technique is shown to be a viable and straight forward
means of obtaining dielectric data on polymer electrolytes. Permittivity ( ), dielectric loss ( ) and a.c. conductivity
variation with frequency was studied to estimate the relaxation times for PAN-PEO polymer electrolyte.
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Abstract

In Chap.  1  (https://doi.org/10.1007/978-3-319-29096-6_1), already available technology for energy storage solutions
like capacitors, lead acid batteries, compressed air energy storage, flywheels has been discussed in order to compare
their energy and power densities. Emphasis has been laid on Rechargeable Lithium ion Battery (Li-ion). Various
materials which are already explored and used as cathode of battery has also been discussed with their merits and
demerits. Further introduction of prepared orthosilicate material with used conductive additive Multiwalled carbon
nano tube (MWCNT) has also given. In Chap.  2  (https://doi.org/10.1007/978-3-319-29096-6_2), methodology used
to prepare respective Li MnFeSiO  material and its composite with MWCNT has been discussed in detail. Further, in
order to validate its electrochemical application, different steps of cell assembly of Lithium half cell fabrication has also
been discussed. Chapter  3  (https://doi.org/10.1007/978-3-319-29096-6_3) comprises of results obtained using
standard Field emission scanning electron microscope (FESEM). Effect of used MWCNT on its morphology has been
discussed in this chapter. A.C Impedance spectroscopy has been used to study variation in conductivity with respect to
bared material. Possible reasons for increased conductivity with morphology has also been discussed in discussion.
Chapter  4  (https://doi.org/10.1007/978-3-319-29096-6_4) includes conclusions drawn from mentioned results. This
chapter summarizes measured conductivity values with different concentrations of MWCNT. Improved conductivity
with respect to bared orthosilicate material has been pointed in this chapter.
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Abstract

A free standing transparent film of solid state polymer electrolyte based on PEMA/PVC+NaPF  with different
compositions of nano sized TiO  in weight percent (x = 0, 1, 2, 7, 10, 15, 20) is synthesized by using standard solution
cast technique. The homogeneous surface of above polymer composition is examined by FESEM. The microscopic
interaction among polymer, salt and nano-ceramic filler has been analyzed by Fourier Transformed Infra-Red (FTIR)
spectroscopy. The reduction of ion pair formation in polymeric separator is clearly observed on addition of nano-filler
in the polymer salt complex film. Electrical conductivity has been recorded of the prepared polymeric separator which
is of the order of ~1.5 × 10 Scm  after addition of nano-filler (15 % wt/wt) which support the FTIR results.
Electrochemical potential window has been observed of the order of ~6 V by the cyclic voltammetry results. The
observed data of the prepared separator are at par with the desirable value for device application.
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Abstract

One of the key challenges confronting the developing world is how to meet its growing energy demands and sustain
economic growth without contributing to climate change and pollution. The Government of India has undertaken
several policy measures to augment production and use of biodiesel during the past one decade at the national level.
The government expects biodiesel will be eco-friendlier than petro-based diesel by reducing negative effects and can
lead to sustainable development. Increased use of biodiesel is a significant part of the global strategy for climate
change mitigation and air quality improvement. Since biodiesel is prepared entirely from biomass, it does not contain
any sulfur, and having oxygen content in it improves the combustion efficiency of ignition engines and lowers the
emissions. The new alternative feedstock and improved process technologies may provide a solution for the existing
challenges of biodiesel production with sustainable impact in next decade in Indian perspective. The life cycle studies
have also shown positive energy balance and GHG emissions for biodiesel compared to fossil diesel. The development
of a domestic biodiesel, marketing, and its use is also expected to improve lives of the common people by generating
more rural employment opportunities and reduce the reliance on petroleum fuels for transportation in a developing
country like India.
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Abstract

Cancer is the ruling cause of mortality worldwide. Chemotherapeutic toxicity and drug resistance have provided
impulsion for the formulation of new anticancer agents. Receptor tyrosine kinases (RTKs) are the most activated cell
surface receptors for copious polypeptide growth factors, cytokines, and hormones that play a considerable role in
cancer initiation, promotion, and progression. Natural products are a prime source of new anticancer drugs and their
leads. The objective of computer-aided drug design (CADD) is to enhance the set of compounds with prudent active
drug-like properties and eliminate inactive, toxic, poor absorption, distribution, metabolism, and excretion toxicity
(ADME/T) compounds. In the present chapter, in silico advancement of anticancer natural compounds and molecular
mechanisms of action of flavonoids, viz., genistein, myricetin, quercetin, luteolin, morin, kaempferol, catechin, and
epigallocatechin gallate (EGCG), on RTK and PI3K signaling pathway attributing to their potential anticancer activity
have been discussed.
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