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ABSTRACT

The G protein-coupled receptor CRF1 plays a crucial part in the stress reaction and is mainly
expressed in the brain. “Corticotropin-releasing factor” (CRF), which the brain secretes in
reaction to stress, activates the receptor. When CRF binds to the CRF1 receptor, it causes the
pituitary gland to produce adrenocorticotropic hormone (ACTH), which then causes the
adrenal glands to generate stress hormones like cortisol. The CRF1 receptor regulates
behaviours associated with depression, anxiety, and addiction in addition to stress reaction.
Depression, anxiety, and post-traumatic stress disorder are just a few of the mental and stress-
related conditions the brain experiences when the CRF1 receptor isn't functioning properly
(PTSD). The CRF1 receptor has been thoroughly investigated for possible therapeutic uses in
the therapy of stress-related illnesses as a potential pharmacological target. The impacts of
CRF1 receptor antagonists (CRAs) are detected by anxiolytics and/or antidepressants in a
number of animal stress models, and their possible therapeutic value in the management of
“depression, anxiety, and other stress-related diseases is assessed”. By inhibiting pituitary and
possibly brain CRF1 receptors, CRAs lessen the HPA axis activation brought on by stresses,
which may lessen the sickness brought on by prolonged stress. For the therapy of melancholy,

anxiety, and PTSD, several CRF1 receptor antagonists have been created and are presently
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undergoing clinical studies. The effectiveness of these substances is still being researched,

though. This overview emphasises the CRF1 receptor's therapeutic value, which is an area of

active study and holds great potential for the creation of innovative therapies for disorders

linked to stress.
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INTRODUCTION-

Therapeutic Utility of CRF1 Receptor
Antagonists in Anxiety
Corticotropin-releasing  hormone, also
known as corticotropin-releasing factor
(CRF), synchronises the behavioral,
endocrine, autonomic, and immunological
responses to stress by regulating the
hypothalamic-pituitary-adrenal axis [1]. A
particular class of receptor antagonist
known as a corticotropin-releasing hormone
antagonist (CRH antagonist) inhibits [2]. As
a result, among other things, CRH
antagonists stop the cortisol and ACTH
releases that stress causes. There is still a
serious need for new pharmacological
therapies for  stress-related  disorders
including depression, anxiety, and others
[3]. There are several unmet medical needs
related to these illnesses. The disruption or
dysfunction of a person's stress response
system can lead to changed mood or
emotional states and decreased typical stress
coping systems, which may be a common
factor in many disorders [4]. The 41 amino
acid peptide corticotropin releasing factor
(CRF) is essential for modulating the
hypothalamic-pituitary-adrenal (HPA) axis
Innovative

response to stress.

pharmacological approaches that target the
CRF1 receptor are being researched for the
treatment of anxiety [5, 6].

In coordinating the behavioural, endocrine,
autonomic, and immunological responses to
anxiety and stress, corticotropin-releasing
hormone (CRH), CRH-related peptides, and
CRH receptors play key roles [7]. The
corresponding peptides are implicated in the
pathogenesis of several illnesses marked by
dysregulated anxiety responses due to the
extensive influence of the CRH system on
physiological processes in both the brain
and the periphery [3]. There is now a lot of
research being done on the possible
applications of = CRH  antagonists.
Experimentally, the involvement of CRH-
related peptides in disease processes,
including anxiety and depression, sleep
disorders, addictive behaviour,
inflammatory disorders, acute and chronic
neurodegeneration, and premature labour,
has been clarified using selective
antagonists [3, 8].

The hypothalamic component regulating the
hypothalamic-pituitary-adrenal (HPA) axis
in response to anxiety has been named
corticotropin-releasing hormone (CRH) [9].
hormone

Pituitary  adrenocorticotropic
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(ACTH) is secreted when CRH is activated,
which results in the synthesis of adrenal
glucocorticoids [10]. Additionally, this 41-
amino acid (aa) peptide functions as a
neuromodulator, influencing multiple brain

regions in the central nervous system (CNS)

[11, 12]. The crucial functions CRH plays in
coordinating the behavioural, endocrine,
autonomic, and immunological responses to
anxiety are now well known [13].

CRH receptor subtypes —[14, 15]

TYPES OF CRF

CRF1 CRF 2a
CORTEX AND LATERAL SEPTUM
CEREBRUM AND
HYPOTHALAMUS

The choroid plexus and cerebral arterioles of
the brain express CRF-2b, however it is
primarily expressed peripherally on the
heart and skeletal muscle [16]. Numerous
studies have demonstrated that the
development of anxiety disorders and
depression is influenced by the overactivity
of the brain's CRF-CRF1 signalling system
[17]. It has been suggested that CRH
receptor antagonist therapy may be helpful
for people who suffer from clinical illnesses
such major depression and post-traumatic
stress disorder that are causally associated to
HPA hyperactivity [18]. Anti-CRH agents
are thought to to reduce the rise in CRH
caused by stress and inhibit the subsequent

releases of ACTH and cortisol that happen

CRF 2b

CRF 2g
PERIPHERALLY ON AMYGDALA
HEART AND
SKELETAL MUSCLE

after CRH activation [19, 20]. CRH receptor
antagonists that can pass the blood-brain
barrier are gaining more clinical attention
for the treatment of depression, anxiety, and
other disorders linked to HPA hyperactivity,
such as the management of irritable bowel
syndrome, which is aggravated by stress [1,
2].

Corticotropin-releasing factor type 1
(CRF-1) antagonist

The corticotropin-releasing factor type 1
(CRF-1) antagonist is a class of drugs that
block the activity of the CRF-1 receptor. The
CRF-1 antagonist has been studied as a
potential therapeutic target for a variety of
neuropsychiatric disorders, such as anxiety,
Research

depression, and addiction.
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indicates that CRF-1 is primarily involved in
the neuroendocrine stress response [22].
CRF-1 receptors are located in the
hypothalamus, amygdala, and other regions
of the brain. In response to stress, CRF-1 is
released, leading to hormone secretion from
the hypothalamus-pituitary-adrenal (HPA)
axis [23]. Chronic stress and over-activation
of the HPA axis have been linked to several
neuropsychiatric ~ disorders,  including
addiction and depression [24]. By blocking
CRF-1 activity, CRF-1 antagonists can
potentially reduce stress-induced HPA axis
activation and alleviate symptoms of related
disorders. However, further studies are
required to determine the long-term
effectiveness and safety of these drugs in
humans [25, 26].

CRH receptor antagonists research in
anxiety

Clinical research uses of peptide-based
synthetic CRH receptor antagonists appear
improbable at this time due to their inability
to cross the blood-brain barrier, but non-
selective  CRH-RI

peptidic receptor

antagonists have been studied and
synthesised with varying degrees of
effectiveness [27]. With just slight
variations, the bulk of these antagonists have
a common pharmacophore that is constant
throughout most study tests [28]. Due to its
increased significance in HPA
hyperactivity, the majority of research into

clinical CRF antagonists has concentrated

on antagonists selective for the CRF-1
subtype, which is expressed in the brain and
cerebrum [29]. The selective CRF-1
antagonist antalarmin and the more recent
medication pexacerfont are two of the most
well-known antagonists for this receptor that
have been created and are frequently utilised
in  research. Pexacerfont did not
significantly improve upon a placebo in a
recent human experiment, which was
disappointing [30], in treating the symptoms
of generalised anxiety disorder. However,
more research is still required. Antalarmin
has been shown to reduce the stress-induced
CREF surge in CSF, decrease anxiety-related
behaviours, and increase exploratory
activity in monkeys; however, human trials
are required to fully understand the clinical
usefulness of antalarmin [13]. LWH-234,
CP-154,526, NBI-27914, and R-121,919 are
additional ligands for the CRF-1 receptor
antagonist that are employed in studies. In
both male and female patients who had
experienced a major depressive episode, a
small human clinical trial found that 30 days
of treatment with the CRF1 antagonist R-
121,919 was helpful in decreasing
depression and anxiety scores, without any
unfavourable side effects [29, 31]. There is
a growing interest in studies looking at the
treatment of anxiety disorders by combining
the use of SSRIs and CRF-1 and CRF-2

antagonists [30].
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Chemical Structures of CRF-1 receptor antagonist with therapeutic utility in Depression

and Anxiety
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originally known as BMS-562,086. Long-
term stress is one of the situations that
causes the production of an endogenous
peptide hormone known as corticotropin-
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corticotropin-releasing hormone [33]. This
causes the production of corticotropin
(ACTH), another hormone linked to the
body's response to stress [34, 35]. Chronic
release of CRF and ACTH is thought to
contribute directly or indirectly to many of
the harmful physiological effects of chronic

stress, such as excessive glucocorticoid
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release, diabetes mellitus, osteoporosis,
stomach ulcers, anxiety, and depression, as
well as the emergence of high blood
pressure and subsequent cardiovascular
problems [28, 36].

Pexacerfont, a newly developed CRF-1
antagonist, was undergoing clinical studies
for the treatment of According to a clinical
investigation with the identifier
NCT00481325 titled "Study of Pexacerfont
(BMS-562086) in the Treatment of
Outpatients With Generalized Anxiety
Disorder," it may also be beneficial for
treating anxiety disorders [37, 38]. In a
recent multicenter, randomised, double-
blind, placebo-controlled study, pexacerfont
(100 mg/day) did not outperform placebo on
the primary end measure. (the mean change
from baseline to end point in the Hamilton
Anxiety Scale score) [30, 39]. These results
suggest that CRF1 receptor blockade may
not be an effective therapy for anxiety
disorders in some human populations [3,
40].

Alcohol Dependence: A Randomized
Controlled Experimental Medicine Study
with the CRH1 Antagonist Pexacerfont
Alcoholism (AD) is characterised by cycles
of binge drinking followed by intervals of
abstinence, resulting in long-lasting
neuroadaptations that eventually encourage
drug use. Relapse is a crucial part of this

disease's progression, and it is commonly

brought on by stress or drug-related triggers

[41, 42]. As a result, one of the main
objectives of AD drugs is to prevent relapse
brought on by these stressors. Reintroducing
drug seeking after extinction has been used
to represent relapse in experimental animals
[43, 44].

Studies have indicated that the FDA-
approved alcoholism drug naltrexone, an
opioid antagonist, prevents cue-induced
relapse but not stress-induced relapse [45].
Selective serotonin reuptake inhibitors or
the alpha-1 adrenergic antagonist prazosin
may have therapeutic benefits for some
stress-related alcoholism sufferers, such as
those with posttraumatic stress disorder
(PTSD) [46]. However, there are presently
no authorised alcoholic drugs that reliably
prevent stress-induced relapse [13].

Such drugs may increase response rates in
alcoholism treatment, either through
methods that customise care for individual
characteristics,or through synergistic effects
with already available treatments [47].
Preclinical research has discovered a
number of pathways that may shield against
stress related relapse in alcoholism [13, 48].
Of these, it is generally believed that
antagonists of the corticotropin-releasing
hormone (CRH) 1 receptor show great
potential. Specifically, expanded CRHI1
receptors in the history of AD results in an
upregulation of the amygdala. [47]

Antalarmin
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A drug called antalarmin blocks CRF-1.
Corticotropin releasing factor (CRF), also
known as corticotropin releasing hormone,
is an endogenous peptide hormone that is
released in response to a range of situations,
including chronic stress and drug addiction
[49]. This causes the release of corticotropin
(ACTH), another hormone linked to the
body's response to stress [50]. It is believed
that the chronic release of CRF and ACTH
is what causes many of the harmful
physiological effects of chronic stress, such
as excessive glucocorticoid release, stomach
ulcers, anxiety, and depression, as well as
the development of high blood pressure and
subsequent cardiovascular problems [4, 26].
A non-peptide drug called antalarmin works
by inhibiting the CRF-1 receptor, which
reduces the amount of ACTH released in
response to protracted stress [51, 52].

This has been demonstrated to reduce
behavioural responses to stressful situations
in animals and it is hypothesised that
antalarmin itself, or more likely newer CRF
antagonist drugs still in development, may
be helpful for reducing the negative health
effects of chronic stress in humans in
addition to having potential applications in
the treatment of conditions like anxiety,
depression, and drug addiction [24, 53].
The efficiency of standard antidepressant
drugs has not yet been matched by any of the
CRF antagonists studied, despite some

promising early findings [54]. But when
antalarmin and an SSRI antidepressant were
combined, the results were more
encouraging, suggesting a chance for a
synergistic impact. Antalarmin as a
prospective therapy has also yielded good
findings for anxiety [55], stress-related
hypertension and anxiety itself [13, 56].
Chronic antalarmin use showed anti-
inflammatory properties as well, and it has
been suggested that it may help manage
inflammatory diseases like arthritis [57],
stress induced gastrointestinal ulcers and
irritable bowel syndrome
[S8].

Antalarmin and other CRF-1 antagonists

among others

have shown promise in the treatment of drug
addiction issues, including varying degrees
of opiate use a significant decrease in
ethanol self-administration in ethanol-
dependent rodents [53], a decrease in
cthanol self-administration in humans [55].
Antalarmin did reduce dose escalation with
continued use in studies on cocaine
dependent rats, indicating that it might
stabilise cocaine usage and prevent it from
growing over time, though not reliably
decrease it [59]. The usage of cocaine was
only slightly reduced in studies on cocaine-
dependent monkeys, and these reductions

were not statistically significant [60, 29].
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Drugs & Combinations Drug Action Uses References
Pexacerfont CREF 1 Antagonist In treatment of Out Coric et al, [30],
Patient with Handbook of stress,
Generalised Anxiety vol. 2 [61]
Disorder
Antalarmin Block CRF 1 For rendering Webster et al,

negative health
effects of chronic
Stress in human also
in anxiety and drug
addition

Zoumakis et al [51],
[28]

Antalarmin + SSRI

Synergistic Impact

Stress related and
anxiety disorder

Habib et al, Zorilla
et al| 13], [62]

Antalarmin + CRF 1 Antagonist

Synergistic Impact

Decrease ethanol
administration

Giguere Vet al ,
Vaughan et al[ 63],

[64]

Evidence for hyperactivation of CRF1 pathways in anxiety-

AUTHORS

FINDINGS

Nemeroff CB et al and Report of
Targets & 2007 [65],[66]

Increased drive of the pituitary limb of the HPA axis via the CRF1 receptor.

Report of significance of
Psychoneuroendocrinology [67]

Dexamethasone decrease the reduction of HPA axis activity indicate MDD patient have lessened
feedback mechanism.

Hatzinger et al [68]

Intravenous injection of CRF-1 receptor reduced stimulant of ACTH.

C.B. Nemeroff et al[69]

MDD is characterised by hyperactivated brain CRF with two circuit set- depressed. patient have
increased level of CRF in CSF.

Research Report of New Vistas in
Neuropsychiatry|[70]

CREF 1 down regulate in post-morteum suicide victim.

Merali et al [71]

By repeatedly activating CRF1 receptors in the brain, chronically elevated CRF production may
desensitise them.

C.B. Nemeroff et al [72]

Greater CRF staining in dorsal raphe SHT cells and NE cells of the locus coeruleus. According to
results from post-mortem studies on the brains of suicidal people who were despondent.

Meraki et al 73]

Administration of the 2-adrenergic antagonist yohimbine increases NE activity, and administration of
a "SHT-depleting" diet decreases SHT activity, both of which result in decreased SHT activity and
elevated CREF levels in the CSF in humans. This is a "classic reuptake inhibitor antidepressant' that
has been shown to target the pathway of CRF.

Belanoff et al, Schatberg et al
[74], [75]

CRF-1 pathway is hyperactivated in the population of melancholy individuals.Patients with
depression who also experience psychotic symptoms have significantly enhanced HPA axis activity
and raised plasma cortisol levels.

P.W. Gold et al[76], [77]

High amounts of CSF,CRF, and NE as well as indications of HPA axis dysregulation have all been
connected to severe melancholic sadness.

Heim et al, Report of Psychiatry
& 2004 [78]),[79]

Adult depressives who have had trauma in their early years are also known to have significant HPA
axis dysfunction

Bradley et al [80]

Depression has been related to CRF1 gene variations.CRA is beneficial for specific subpopulations of
depressed people who show the most CRF1 pathway dysfunction and/or who may have a specific
genetic makeup and a history of exposure to stressors.

Kasckow et al, C. Nemeroff et al ,
Report of Targets and 2007,
Report of Targets & 2006 [81] ,
[82], [66], [83]

There is more evidence for the hyperactivation of the CRF1 pathway in anxiety disorders, and this
evidence varies according to the subtype. not working adequately.Two further indications of PTSD
are HPA axis (low circulating cortisol but increased stress-induced release, for illustration).

Kasckow et al, Reul et al[81][84] ,
[83]

NE levels are high in PTSD, and it has been demonstrated that pharmacological stimulation with
yohimbine causes PTSD symptoms, HPA axis activation, and increases in CRF and NE in the CSF.

Rivier et al [85]

“G-protein-coupled receptors” with two different subtypes, CRH1 and CRH2, (GPGR). Both
receptors are variably expressed in the brain and bind not only CRH but also stresscopin-related
peptide (also known as UCN II), urocortin I (UCN I), and stresscopin. (UCN III). UCN II and III have
a limited affinity for CRH1 receptors and primarily link to CRH2 receptors, whereas UCN I binds to
both CRH1 and CRH2 receptors equally.

Heinrichs et al[86]

Anxiety, sleeplessness, reduced hunger, decreased erotic desire, psychomotor agitation, and other
stress-related symptoms are all explained by CRH. These findings were reached after studying either
rats whose behaviour was changed by CRH injection or mice whose brains were overexpressed with
CRH.

G. W. Smith et al, Timpl et al[87],
[88]

Antisense sensors reduced stress-induced anxiety-like behaviour in addition to CRH. Concerns about
the selectivity of effects from central peptide injections or antisense probes, which confirmed the

1979
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critical role of CRH1 receptors, led to the genetic engineering of rodents mutants with the CRH1
receptor deleted.

Muller et al[89]

A functional CRH1 receptor reduction that was limited to the limbic system was created in a mouse
mutant in which CRH1 receptors were selectively eliminated.

Muller et al [90]

This finding was significant because inappropriate regulation of stress hormones must be taken into
account as a possible confounder in mutants with nonfunctional CRH1 receptors in the peripheral,
particularly the pituitary, because these hormones can result in abnormal behaviour.

Research & 1999 report
Research& 1999[91]

In addition to confirming that CRH1 receptors in the brain are responsible for anxiety-like behavior,

this mouse model supported the hypothesis that inhibiting CRH1 receptor activity may offer a novel

hypothesis-driven pharmacological strategy for treating stress-related disorders like depression and
anxiety.

Reul & Holsboer et al [84]

Despite the extraction and determination of corticotrophin releasing hormone (CRH) from the ovine
hypothalamus, the name of the hypothalamic releasing factor responsible for regulating pituitary
adrenocorticotropin hormone (ACTH) secretion has remained a riddle.

G. W. Smith et al[87]

Axonal endings in the external zone of the median eminence, which are produced by parvocellular
neurons of the hypothalamic paraventricular nucleus, release the CRH peptide into the pituitary
portal circulation.

G. W. Smith et al, Wynn et al [92]
» [93]

Research is being done on CRH, a neuropeptide that not only regulates the synthesis of ACTH but
also mimics the effects of stress on behaviour and the stimulation of the autonomic nervous system in
the brain.

Aguilera et al, Giguere et al,
Report of stimulation of CAMP

Early research conducted after the discovery of CRH demonstrated that the adenylyl cyclase/cAMP
signalling pathway's plasma membrane receptor is the method by which CRH performs its effects.

[94D) , ([63]
P.C. Wynn et al Rat pituitary membranes were used for binding assays with radioiodinated Tyr-o-CRH to identify
[95] specific CRH receptors.

De Souza et al, Rivier et al,
Schilling et al, P. Wynn. et
al[96],185] , (1971, [93]

The topographic distribution of CRH receptors in the pituitary and other tissues in several species, as
well as their complete characterization as CRH binding characteristics, were disclosed by radioligand
binding to membranes, autoradiographic techniques, and cytochemical approaches. Through later
studies utilising radioligand binding to membranes, autoradiographic methods, and cytochemical
techniques, the complete characterization of CRH binding characteristics and the topographic
distribution of CRH receptors in the pituitary and other tissues in several species were accomplished.

G. Smith et al, P. Wynn et al [92],

The molecular structure of human and rat receptors in the pituitary, brain, and other organs has

[93] been clarified as a result of the cloning of the human pituitary CRH receptor.
Eckart et al, Perrin & Vale et The full characterization of CRH binding properties and the topographic distribution of CRH
al[98], [99] receptors in the pituitary and other organs in different species were made possible by subsequent

study using radioligand binding to membranes, autoradiography, and cytochemical techniques.

Report of neuroendocrinology &
1994[100]

Controlling the number of CRHR1 receptors in the cell membrane may significantly affect how CRH-
responsive cells are, as has been demonstrated for other systems. The amount of CRH receptors in the
pituitary varies greatly with changes in HPA axis activity.

Eckart al, Nikodemova et al,
Perrin and Vale et al [98],[101],

Since the original characterization of CRH binding two decades ago, our knowledge of the
mechanisms that regulate CRH receptors has greatly increased.Recent studies have demonstrated

[99] that receptor synthesis, post-translational processing, and targeting to the membrane, as well as the
rate of receptor desensitisation and internalisation following interaction with the ligand, all have an
impact on the amount of biologically active CRHR1 on the cell membrane, as reflected in CRH
binding and signalling responses. The altered activity of the hypothalamic-pituitary-adrenal (HPA)
axis and changes in CRHR1 in the pituitary are examined in this paper. The spread of CRH receptor
classes in different tissues is also briefly discussed.

CONCLUSION - can be treated. CRF1 networks play a
By modifying behavioral, autonomic, and significant role in the stress response
endocrine reactions, the hypothalamic system, which is essential for an organism's
peptide corticotropin-releasing hormone existence. The development of CRFI

(CRH) and its receptors play a crucial part in
stress adaptation. Through antagonistic
CRF1 receptors, CNS diseases that may be

caused by incorrect CRF hyperactivation

antagonists for the pharmacotherapy of
pathological anxiety is supported by the
pathophysiologically significant brain CRF

hyperactivation in anxiety disorders and the
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extensive preclinical evidence [4] E.Zoumakis, K. C. Rice, P. W. Gold,
demonstrating an anxiolytic-like effect of and G. P. Chrousos, “Potential Uses
decreasing CRF1 receptor of Corticotropin-Releasing Hormone
neurotransmission. It is hopeful that Antagonists,” Ann. N. Y. Acad. Sci.,
selective CRF1 antagonists will be less vol. 1083, no. 1, pp. 239-251, Nov.
likely to trigger CRF1 receptor-mediated 2006, doi:
negative effects than competitive CRF 10.1196/ANNALS.1367.021.
peptide analogues in unstressed [5] F. Holsboer, “Corticotropin-releasing
circumstances in rodent models of activity, hormone modulators and
anxiety, behavioural arousal, energy depression.,” Curr. Opin. Investig.
balance, and abuse risk. Drugs, vol. 4, no. 1, pp. 4650, Jan.
REFERENCES - 2003, Accessed: Mar. 29, 2023.
[1] Y. Taché, “Corticotropin releasing [Online]. Available:
factor receptor antagonists: potential https://europepmc.org/article/med/12
future therapy in gastroenterology?,” 625028
Gut, vol. 53, no. 7, pp. 919-921, Jul. [6] J. H. Kehne, “The CRF1 Receptor, a
2004, doi: Novel Target for the Treatment of
10.1136/GUT.2003.036400. Depression, Anxiety, and Stress-
[2] J. M. H. M. Reul and F. Holsboer, Related Disorders,” CNS Neurol.
“On the role of corticotropin- Disord. - Drug Targets, vol. 6, no. 3,
releasing hormone receptors in pp. 163-182, Apr. 2008, doi:
anxiety and depression,” 10.2174/187152707780619344.
https://doi.org/10.31887/DCNS.2002 [7] “Increased  cerebrospinal  fluid
A4.1/jreul, vol. 4, no. 1, pp. 31-46, corticotropin-releasing factor
2022, doi: concentrations during tryptophan
10.31887/DCNS.2002.4.1/JREUL. depletion in healthy adults -
[3] E. B. De Souza, M. H. Perrin, T. R. ScienceDirect.”
Insel, J. Rivier, W. W. Vale, and M. https://www.sciencedirect.com/scien
J. Kuhar, “Corticotropin-Releasing ce/article/abs/pii/S000632230400740
Factor Receptors in Rat Forebrain: 1 (accessed Apr. 02, 2023).
Autoradiographic Identification,” [8] A. S.-J. of C. Psychiatry and

Science (80-. )., vol. 224, no. 4656,

undefined 2003, “New approaches to

pp. 1449-1451, 1984,  doi: managing psychotic depression,”
10.1126/SCIENCE.6328656. psychiatrist.com, vol. 64, 2003,
1981

IJBPAS, April; 2024, 13(4)



Gahtori A et al

Review Article

Accessed: Mar. 28, 2023. [Online].
Available:
https://www.psychiatrist.com/wp-
content/uploads/2021/02/23866 appr
oaches-managing-psychotic-
depression.pdf

M. D. Fossey, R. B. Lydiard, J. C.
Ballenger, M. T. Laraia, G. Bissette,
and C. B. Nemeroff, “Cerebrospinal

fluid corticotropin-releasing factor

concentrations in patients with
anxiety disorders and normal
comparison subjects,” Biol.

Psychiatry, vol. 39, no. 8, pp. 703—
707, Apr. 1996, doi: 10.1016/0006-
3223(95)00197-2.

G. F. Koob, “Addiction is a reward
deficit and stress surfeit disorder,”
Front. Psychiatry, vol. 4, no. AUG, p.
72, Aug. 2013, doi:
10.3389/FPSYT.2013.00072/BIBTE
X.

“Localization of novel corticotropin-
releasing factor receptor (CRF2)
mRNA

expression to  specific

subcortical nuclei in rat brain:

comparison with CRF1 receptor
mRNA expression | Journal of
Neuroscience.”
https://www.jneurosci.org/content/15
/10/6340.short (accessed Apr. 01,
2023).

F. Holsboer, “Stress,

hypercortisolism and corticosteroid

receptors in depression: Implicatons
for therapy,” J. Affect. Disord., vol.
62, no. 1-2, pp. 77-91, 2001, doi:
10.1016/S0165-0327(00)00352-9.

K. E. Habib et al, “Oral

administration of a corticotropin-

releasing hormone receptor
antagonist significantly attenuates
behavioral, neuroendocrine, and

autonomic responses to stress in
primates,” Proc. Natl. Acad. Sci. U. S.
A., vol. 97, no. 11, pp. 6079-6084,
May 2000, doi:
10.1073/PNAS.97.11.6079/ASSET/9
92844C6-C59F-4B8E-82 AD-
BECA94CA3749/ASSETS/GRAPHI
C/PQ1101399006.JPEG.

M. Nikodemova, C. R. Diehl, and G.
Aguilera, “Multiple Sites of Control
of Type-1 Corticotropin Releasing
Hormone Receptor Levels in the
Pituitary,”
https://doi.org/10.1076/apab.110.1.1
23.901, vol. 110, no. 1-2, pp. 123—
128, 2008, doi:
10.1076/APAB.110.1.123.901.
“Multiple Sites of Control of Type-1
Corticotropin Releasing Hormone
Receptor Levels in the Pituitary:
Archives of  Physiology and
Biochemistry: Vol 110, No 1-2.”
https://www.tandfonline.com/doi/abs
/10.1076/apab.110.1.123.901
(accessed Apr. 01, 2023).

IJBPAS, April; 2024, 13(4)

1982



Gahtori A et al

Review Article

[16]

“Current Pharmaceutical Design -
Google Books.”
https://books.google.co.in/books?hl=
en&lr=&i1d=k9gyVU08xV4C&oi=tn
d&pg=PA289&dq=McCarthy+JR,+
Heinrichs+SC,+Grigoriadis+DE.+%
22%?22Recent+advances+with+the+
CRF1+receptor:+design+of+small+
molecule+inhibitors,+receptor+subty
pes+and+clinical+indications%22.+.
%?22+Current+Pharmaceutical+Desi
gn.+,+1999:+289—
315.&ots=rXoUn2SW3D&sig=jpYq
JEJIXZ8Xil-

nQj4PTsPgZvi&redir esc=y#v=one

[21]

page&q&f=false (accessed Apr. 01,
2023).

H. E. Kiinzel et al., “Treatment of
depression with the CRH-1-receptor
R121919:  endocrine

effects,” J.

antagonist

changes and side
Psychiatr. Res., vol. 37, no. 6, pp.
525-533,  Nov. 2003, doi:
10.1016/S0022-3956(03)00070-0.
W. Vale et al, “Chemical and
Biological  Characterization  of
Corticotropin  Releasing  Factor,”
Recent Prog. Horm. Res., vol. 39, pp.
245-270, 1983, doi:
10.1016/B978-0-12-571139-
5.50010-0.

M. Smialowska, B. Zigba, and H.

Jan.

Domin, “A role of noradrenergic

receptors in anxiolytic-like effect of [24]

high CRF in the rat frontal cortex,”
Neuropeptides, vol. 88, Aug. 2021,
doi: 10.1016/j.npep.2021.102162.

A. Wistowska-Stanek, M. Lehner, A.
Skorzewska, P. Krzascik, and A.
Plaznik, “Behavioral effects and CRF
expression in brain structures of high-
and low-anxiety rats after chronic
restraint stress,” Behav. Brain Res.,
vol. 310, pp. 26-35, Sep. 2016, doi:
10.1016/5.bbr.2016.05.001.

F. A. Antoni, “Hypothalamic Control
of Adrenocorticotropin Secretion:
Advances since the Discovery of 41-
Residue Corticotropin-Releasing

Factor,” Endocr. Rev., vol. 7, no. 4,

pp. 351-378, Nov. 1986, doi:
10.1210/EDRV-7-4-351.
F. Holsboer, “The rationale for

corticotropin-releasing hormone
receptor (CRH-R) antagonists to treat
depression and anxiety,” J. Psychiatr.
Res.,vol. 33, no. 3, pp. 181-214, May
1999, doi: 10.1016/S0022-
3956(98)90056-5.

D. Chalmers, T. Lovenberg, and E.
De Souza, “Localization of novel
corticotropin-releasing factor
receptor (CRF2) mRNA expression
to specific subcortical nuclei in rat
brain: comparison with CRF1
receptor mMRNA
Neurosci., vol. 15, no. 10, 1995.

J. H. Kehne and C. K. Cain,

expression,” J.

IJBPAS, April; 2024, 13(4)

1983



Gahtori A et al

Review Article

[25]

“Therapeutic utility of non-peptidic
CRF1 receptor antagonists in anxiety,
depression, and stress-related
disorders: Evidence from animal
models,” Pharmacol. Ther., vol. 128,
no. 3, pp. 460-487, Dec. 2010, doi:
10.1016/j.pharmthera.2010.08.011.

fluid

“Increased  cerebrospinal

corticotropin-releasing factor

concentrations during tryptophan

depletion in healthy adults -
ScienceDirect.”
https://www.sciencedirect.com/scien
ce/article/abs/pii/S000632230400740
1 (accessed Apr. 01, 2023).

L. Arborelius, M. J. Owens, P. M.
Plotsky, and C. B. Nemeroff, “The
role of corticotropin-releasing factor
in depression and anxiety disorders,”
J. Endocrinol., vol. 160, no. 1, pp. 1-
12, 1999, doi:
10.1677/JOE.0.1600001.
“Chemical and Biological
Characterization of Corticotropin
Releasing Factor - ScienceDirect.”
https://www.sciencedirect.com/scien
ce/article/pii/B978012571139550010
0 (accessed Apr. 01, 2023).

E. Zoumakis, K. C. Rice, P. W. Gold,
and G. P. Chrousos, “Potential Uses
of Corticotropin-Releasing Hormone
Antagonists,” Ann. N. Y. Acad. Sci.,
vol. 1083, no. 1, pp. 239-251, Nov.

2006, doi:

[30]

10.1196/ANNALS.1367.021.

R. J. Briscoe, C. L. Cabrera, T. J.
Baird, K. C. Rice, and J. H. Woods,
“Antalarmin blockade of
corticotropin  releasing hormone-
induced hypertension in rats,” Brain
Res., vol. 881, no. 2, pp. 204-207,
2000, doi: 10.1016/S0006-
8993(00)02742-6.
V. Coric et al, “Multicenter,
randomized, double-blind, active
comparator and placebo-controlled
trial of a corticotropin-releasing

factor receptor-1 antagonist in

generalized  anxiety  disorder,”
Depress. Anxiety, vol. 27, no. 5, pp.
417425, May 2010, doi:
10.1002/DA.20695.

B. Greenwood-Van Meerveld, A. C.
Johnson, S. Cochrane, J. Schulkin,
and D. A. Myers, “Corticotropin-
releasing factor 1 receptor-mediated
inhibit

mechanisms colonic

hypersensitivity in rats,”
Neurogastroenterol. Motil., vol. 17,
no. 3, pp. 415-422, Jun. 2005, doi:
10.1111/J.1365-2982.2005.00648.X.
U. Loizides et al., “The
harmonization of World Health
Organization International
Nonproprietary Names definitions for
cell and cell-based gene therapy
substances: when a name is not

enough,” Cytotherapy, vol. 23, no. 5,

IJBPAS, April; 2024, 13(4)

1984



Gahtori A et al

Review Article

pp. 357-366, May 2021, doi:
10.1016/J.JCYT.2021.02.114.

D. T. Chalmers, T. W. Lovenberg,
and E. B. De Souza, “Localization of
novel corticotropin-releasing factor
receptor (CRF2) mRNA expression
to specific subcortical nuclei in rat
with CRF1

brain: comparison

receptor mMRNA expression,” J.
Neurosci., vol. 15, no. 10, pp. 6340—
6350, Oct. 1995, doi:
10.1523/INEUROSCI.15-10-
06340.1995.

T. M. Reyes et al., “Urocortin II: A
member of the corticotropin-
releasing factor (CRF) neuropeptide
family that is selectively bound by
type 2 CRF receptors,” Proc. Natl.
Acad. Sci. U. S. A., vol. 98, no. 5, pp.
2843-2848, Feb. 2001, doi:
10.1073/PNAS.051626398.

M. Bourin, P. Chue, and Y. Guillon,
“Paroxetine: A review,” CNS Drug
Rev., vol. 7, no. 1, pp. 25-47, 2001,
doi: 10.1111/J.1527-
3458.2001.TB00189.X.

C. B. Nemeroff, “The Clinical
Pharmacology and Use of Paroxetine,
a New Selective Serotonin Reuptake
Inhibitor,” Pharmacother. J. Hum.
Pharmacol. Drug Ther., vol. 14, no.
2, pp. 127-138, Mar. 1994, doi:
10.1002/J.1875-

9114.1994.TB02799.X.

[37]

[38]

N. C. Nicolaides and G. P. Chrousos,
“Corticotropin-releasing  hormone
(CRH),” Encycl. Endocr. Dis., pp. 1-
9, Jan. 2018, doi: 10.1016/B978-0-
12-801238-3.64324-6.

P. N. De Francesco et al,
“Neuroanatomical and functional
characterization of CRF neurons of
novel

the amygdala wusing a

transgenic mouse model,”
Neuroscience, vol. 289, pp. 153-165,
Mar. 2015, doi:
10.1016/j.neuroscience.2015.01.006.
“The Clinical Pharmacology and Use
of Paroxetine, a New Selective
Serotonin  Reuptake Inhibitor -
Nemeroff - 1994 - Pharmacotherapy:
The Journal of Human Pharmacology
and Drug Therapy - Wiley Online
Library.”
https://accpjournals.onlinelibrary.wil
ey.com/doi/abs/10.1002/j.1875-
9114.1994.tb02799.x (accessed Apr.
02, 2023).

M. Paez-Pereda, F. Hausch, and F.
Holsboer, “Corticotropin releasing
factor receptor antagonists for major
depressive disorder,”
http://dx.doi.org/10.1517/13543784.
2011.565330, vol. 20, no. 4, pp. 519—
535, Apr. 2011, doi:
10.1517/13543784.2011.565330.

M. Heilig and M.  Egli,

“Pharmacological ~ treatment  of

IJBPAS, April; 2024, 13(4)

1985



Gahtori A et al

Review Article

[42]

alcohol dependence: Target

symptoms and target mechanisms,”
Pharmacol. Ther.,vol. 111, no. 3, pp.
855-876, Sep. 2006, doi:
10.1016/J.PHARMTHERA.2006.02.
001.

P. W. Gold and G. P. Chrousos,
“Organization of the stress system
and its dysregulation in melancholic
and atypical depression: high vs low
CRH/NE states,” Mol. Psychiatry,
vol. 7, pp. 254-275, 2002, doi:
10.1038/sj/mp/4001032.

J. M. Bossert, N. J. Marchant, D. J.
Calu, and Y. Shaham, “The
reinstatement model of drug relapse:
Recent

neurobiological findings,

emerging research topics, and

translational research,”
Psychopharmacology (Berl)., vol.
229, no. 3, pp. 453-476, Oct. 2013,
doi: 10.1007/S00213-013-3120-
Y/METRICS.

P. Timpl et al, “Impaired stress
response and reduced anxiety in mice
lacking a functional corticotropin-
releasing hormone receptor 1,” Nat.
Genet., vol. 19, no. 2, pp. 162-166,
1998, doi: 10.1038/520.

P. W. Gold and G. P. Chrousos, “The
Endocrinology of Melancholic and
Atypical Depression: Relation to
Somatic

Neurocircuitry and

Consequences,” Proc. Assoc. Am.

[47]

Physicians, vol. 111, no. 1, pp. 22—
34, Jan. 1999, doi: 10.1046/J.1525-
1381.1999.09423.X.

M. Joéls and T. Z. Baram, “The
neuro-symphony of stress,” Nat. Rev.
Neurosci., vol. 10, no. 6, pp. 459—
466, Jun. 2009, doi:
10.1038/NRN2632.

X. Liu and F. Weiss, “Additive Effect
of Stress and Drug Cues on
Reinstatement of Ethanol Seeking:
Exacerbation by  History of
Dependence and Role of Concurrent
Activation of Corticotropin-

Releasing Factor and  Opioid
Mechanisms,” J. Neurosci., vol. 22,
no. 18, pp. 7856-7861, Sep. 2002,
doi:  10.1523/JNEUROSCI.22-18-
07856.2002.

T. Klaassen, W. J. Riedel, A. Van
Someren, N. E. P. Deutz, A. Honig,
and H. M. Van Praag, “Mood effects
of 24-hour tryptophan depletion in
healthy first-degree relatives of
patients with affective disorders,”
Biol. Psychiatry, vol. 46, no. 4, pp.
489497, 1999, doi:

10.1016/S0006-3223(99)00082-7.

Aug.

A. Slominski, J. Wortsman, T. Luger,
R. Paus, and S. Solomon,
“Corticotropin releasing hormone
and proopiomelanocortin
involvement in the cutaneous

response to stress,” Physiol. Rev., vol.

IJBPAS, April; 2024, 13(4)

1986



Gahtori A et al

Review Article

[51]

80, no. 3, pp. 979-1020, 2000, doi:
10.1152/PHYSREV.2000.80.3.979.
G. A. Carrasco and L. D. Van De Kar,
“Neuroendocrine pharmacology of
stress,” Eur. J. Pharmacol., vol. 463,
no. 1-3, pp. 235-272, Feb. 2003, doi:
10.1016/S0014-2999(03)01285-8.

E. L. Webster, D. B. Lewis, D. J.
Torpy, E. Keith Zaciiman, K. C. Rice,
and G. P. Chrousos, “In vivo and in
vitro characterization of antalarmin, a
nonpeptide  corticotropin-releasing
hormone (CRH) receptor antagonist:
suppression of pituitary ACTH
release and peripheral inflammation,”
Endocrinology, vol. 137, no. 12, pp.
5747-5750, Dec. 1996, doi:
10.1210/EN.137.12.5747.
A. R. Tyrka et al,

fluid

“Increased
cerebrospinal corticotropin-
releasing factor concentrations during
tryptophan depletion in healthy
adults,” Biol. Psychiatry, vol. 56, no.
7, pp. 531-534, Oct. 2004, doi:
10.1016/J.BIOPSYCH.2004.06.035.
C. K. Funk, E. P. Zorrilla, M. J. Lee,
K. C. Rice, and G. F. Koob,
“Corticotropin-Releasing Factor 1
Antagonists ~ Selectively  Reduce
Ethanol  Self-Administration  in

Ethanol-Dependent  Rats,”  Biol.
Psychiatry, vol. 61, no. 1, pp. 78-86,
Jan. 2007, doi:

10.1016/J.BIOPSYCH.2006.03.063.

[54]

[55]

T. L. Bale et al., “Mice deficient for
corticotropin-releasing hormone

receptor-2  display  anxiety-like
behaviour and are hypersensitive to
stress,” Nat. Genet., vol. 24, no. 4, pp.
410414, Apr. 2000, doi:
10.1038/74263.

K. Chu, G. F. Koob, M. Cole, E. P.
Zorrilla, and A. J. Roberts,
“Dependence-induced increases in
ethanol self-administration in mice
are blocked by the CRF1 receptor
antagonist antalarmin and by CRF1
receptor  knockout,”  Pharmacol.
Biochem. Behav., vol. 86, no. 4, p.
813, 2007, doi:
10.1016/J.PBB.2007.03.009.

K. E. Gabry er al, “Marked

Apr.

suppression of gastric ulcerogenesis
and intestinal responses to stress by a
Mol.
Psychiatry 2002 75, vol. 7, no. 5, pp.
474483, Jun. 2002, doi:
10.1038/sj.mp.4001031.

E. L. Webster et al., “Corticotropin

novel class of drugs,”

releasing hormone (CRH) antagonist
attenuates adjuvant induced arthritis:
role of CRH in peripheral
inflammation.,” J. Rheumatol., vol.
29, no. 6, 2002.

“Corticotropin releasing hormone
(CRH) antagonist attenuates adjuvant
role of CRH in

The

induced arthritis:

peripheral inflammation. |

IJBPAS, April; 2024, 13(4)

1987



Gahtori A et al

Review Article

[60]

Journal of Rheumatology.”
https://www.jrheum.org/content/29/6
/1252 .short (accessed Mar. 29, 2023).
G. W. Smith et al., “Corticotropin
releasing factor receptor 1-deficient
mice display decreased anxiety,
stress

impaired response, and

aberrant neuroendocrine
development,” Neuron, vol. 20, no. 6,
pp. 1093-1102, 1998,  doi:
10.1016/S0896-6273(00)80491-2.

S. E. Specio, S. Wee, L. E. O’Dell, B.
Boutrel, E. P. Zorrilla, and G. F.
Koob, “CRFI1 receptor antagonists

attenuate escalated cocaine self-

2

administration in rats,
Psychopharmacology (Berl)., vol.
196, no. 3, pp. 473482, Feb. 2008,
doi: 10.1007/S00213-007-0983-
9/METRICS.

“Stress: Neuroendocrinology and
Neurobiology: Handbook of Stress
Series, Volume 2 - Google Books.”
https://books.google.co.in/books?hl=
en&lr=&id=kt FDAAAQBAJ&oi=f
nd&pg=PA57&dq=Clinical+trial+nu
mber+NCT00481325+for+%22Stud
y+of+Pexacerfont+(BMS-
562086)+in+the+Treatment+of+Out
patients+With+Generalized+Anxiety
+Disorder.+(n.d.).+ClinicalTrials.go
v.&ots=bg uGetfS4&sig=gl.96xgqj
O7RwQ605bFGTE9aynuw&redir e

sc=y#v=onepage&q&f=false

[63]

(accessed Mar. 29, 2023).

E. P. Zorrilla, G. R. Valdez, J.
Nozulak, G. F. Koob, and A. Markou,
“Effects of antalarmin, a CRF type 1
receptor antagonist, on anxiety-like
behavior and motor activation in the
rat,” Brain Res., vol. 952, no. 2, pp.
188-199, Oct. 2002, doi:
10.1016/S0006-8993(02)03189-X.
V, L. F.-D. (1983).
Stimulation of cAMP... - Google

Scholar.”

“Giguere

https://scholar.google.com/scholar?h
l=en&as_sdt=0%2C5&q=+Giguere+
V%2C+L.+F.-
D.+%281983%29.+Stimulation+of+
cAMP+accumulation+and+corticotr
opintreleasing+factor+in+rat+anteri
or+cells%3 A+sitet+oftglucocorticoi
d+action.+Proc+Natl+Acad+Sci+US
A+%2C+3466-9.&btnG= (accessed
Mar. 28, 2023).

J. M. Vaughan, C. Donaldson, and J.
C. Bittencourt, “Innervation of the
human tongue View project,” 1995,
doi: 10.1038/378287a0.

C. B. Nemeroff CB, “Early-Life
Adversity, CRF Dysregulation, and
Vulnerability to Mood and Anxiety
Disorders.,” Psychopharmacol. Bull.,
vol. 38, no. 1, pp. 14-20, Jan. 2004,
Accessed: Mar. 29, 2023. [Online].
Available:
https://europepmc.org/article/med/15

IJBPAS, April; 2024, 13(4)

1988



Gahtori A et al Review Article
278013 in  neuropsychiatry:  Focus on
[66] J. K-C. & N. D.-D. Targets and corticotropin-releasing factor.”

[67]

[70]

undefined 2007, “The CRF1 receptor,
a novel target for the treatment of
stress-

depression, anxiety, and

related disorders,”
ingentaconnect.com, Accessed: Mar.
28, 2023. [Online]. Available:
https://www.ingentaconnect.com/con
tent/ben/cnsnddt/2007/00000006/000
00003/art00002
“Clinical significance of
psychoneuroendocrinology in
psychiatry: Focus on the thyroid and
adrenal.”
https://psycnet.apa.org/record/1989-
40155-001 (accessed Mar. 29, 2023).
M. Hatzinger, “Neuropeptides and
the Hypothalamic-Pituitary-
(HPA)

Adrenocortical System:

Review of Recent Research
Strategies in
http://dx.doi.org/10.3109/156229700
09150573, vol. 1, no. 2, pp. 105-111,
2009, doi:
10.3109/15622970009150573.

C. B. Nemeroff et al., “Elevated

Depression,”

Concentrations of CSF Corticotropin-
Releasing Factor-Like
Immunoreactivity  in
Patients,” Science (80-. )., vol. 226,
no. 4680, pp. 1342-1344, Dec. 1984,

doi: 10.1126/SCIENCE.6334362.

Depressed

“New vistas in neuropeptide research

https://psycnet.apa.org/record/1992-

35124-001 (accessed Mar. 29, 2023).
7. Merali et al., “Neurobiology of
Disease Dysregulation in the Suicide
Brain: mRNA  Expression of
Corticotropin-Releasing ~ Hormone
Receptors and GABA A Receptor

Subunits in Frontal Cortical Brain

Region,” 2004, doi:
10.1523/INEUROSCI.4734-
03.2004.

C. B. Nemeroff, “New directions in
the development of antidepressants:
the interface of neurobiology and
psychiatry,” Hum. Psychopharmacol.
Clin. Exp., vol. 17, no. S1, pp. S13—
S16, Jun. 2002, doi:
10.1002/HUP.396.

Z. Merali et al, “Corticotropin-
Releasing

Hormone,  Arginine

Vasopressin, Gastrin-Releasing
Peptide, and Neuromedin B
Alterations in Stress-Relevant Brain
Regions of Suicides and Control
Subjects,” Biol. Psychiatry, vol. 59,
no. 7, pp. 594-602, Apr. 2006, doi:
10.1016/J.BIOPSYCH.2005.08.008.
J. K. Belanoff, M. Kalehzan, B. Sund,
S. K. Fleming Ficek, and A. F.
Schatzberg, “Cortisol activity and
cognitive changes in psychotic major

depression,” Am. J. Psychiatry, vol.

IJBPAS, April; 2024, 13(4)

1989



Gahtori A et al

Review Article

[76]

158, no. 10, pp. 1612-1616, 2001,
doi: 10.1176/APPI.AJP.158.10.1612.
A. F. Schatzberg, “New Approaches
to Managing Psychotic Depression,”
J Clin Psychiatry, vol. 64, 2003.

P. W. Gold and G. P. Chrousos, “The
endocrinology of melancholic and
Relation to

atypical depression:

neurocircuitry and somatic
consequences,” Proc. Assoc. Am.
Physicians, vol. 111, no. 1, pp. 22—
34, 1999, doi: 10.1046/J.1525-
1381.1999.09423.X.

P. Gold, G. C.-M. psychiatry, and
undefined 2002, “Organization of the
stress system and its dysregulation in
melancholic and atypical depression:
high vs low CRH/NE states,”
nature.com, vol. 7, pp. 254-275,
2002, doi: 10.1038/sj/mp/4001032.
C. Heim, P. Plotsky, C. N.-
Neuropsychopharmacology, and
undefined 2004, “Importance of
studying the contributions of early
adverse experience to
neurobiological findings in
depression,” nature.com, Accessed:
Mar. 28, 2023. [Online]. Available:
https://www.nature.com/articles/130
0397

C. N.-J. of clinical psychiatry and
undefined 2004, “Neurobiological
consequences of childhood trauma,”

psychiatrist.com, Accessed: Mar. 28,

[80]

2023. [Online]. Available:
https://www.psychiatrist.com/wp-
content/uploads/2021/02/15380_neur
obiological-consequences-
childhood-trauma.pdf

R. Bradley, E. Binder, ... M. E.-A. of
general, and undefined 2008,
“Influence of child abuse on adult
depression: moderation by the
corticotropin-releasing hormone
receptor gene,” jamanetwork.com,
Accessed: Mar. 28, 2023. [Online].
Available:
https://jamanetwork.com/journals/ja
mapsychiatry/article-abstract/482603
J. Kasckow, D. Baker, T. G. J.-
Peptides, and undefined 2001,
“Corticotropin-releasing hormone in
depression and post-traumatic stress
disorder,” Elsevier, Accessed: Mar.
28, 2023. [Online]. Available:
https://www.sciencedirect.com/scien
ce/article/pii/S0196978101003990
C. Nemeroff, J. Bremner, E. Foa, ...
H. M.J. of psychiatric, and

undefined 2006, “Posttraumatic
stress disorder: a state-of-the-science
review,” Elsevier, Accessed: Mar. 28,
2023. [Online]. Available:
https://www.sciencedirect.com/scien
ce/article/pii/S0022395605000919

. J. D. B-& N. D.-D. T. and
undefined 2006, “Stress and brain

atrophy,” ingentaconnect.com,

IJBPAS, April; 2024, 13(4)

1990



Gahtori A et al

Review Article

[84]

Accessed: Mar. 28, 2023. [Online].
Available:
https://www.ingentaconnect.com/con
tent/ben/cnsnddt/2006/00000005/000
00005/art00003

J. M. H. M. Reul and F. Holsboer,
“On the role of corticotropin-
releasing hormone receptors in
anxiety and
https://doi.org/10.31887/DCNS.2002
4.1/jreul, vol. 4, no. 1, pp. 31-46,
2022, doi:
10.31887/DCNS.2002.4.1/JREUL.

C. L. Rivier, D. E. Grigoriadis, and J.

depression,”

E. Rivier, “Role of Corticotropin-
Releasing Factor Receptors Type 1
and 2 in Modulating the Rat
Adrenocorticotropin  Response  to
Stressors,” Endocrinology, vol. 144,
no. 6, pp. 23962403, Jun. 2003, doi:
10.1210/EN.2002-0117.

S. Heinrichs, G. K.-J. of P. and
Experimental, and undefined 2004,
“Corticotropin-releasing factor in
brain: a role in activation, arousal,
regulation,” ASPET,
Accessed: Mar. 28, 2023. [Online].
Available:

and affect

https://jpet.aspetjournals.org/content/
311/2/427 short

G. W. Smith et al., “Corticotropin
Releasing Factor Receptor 1-—
Deficient Mice Display Decreased

Anxiety, Impaired Stress Response,

and  Aberrant  Neuroendocrine
Development,” Neuron, vol. 20, no.
6, pp. 1093-1102, Jun. 1998, doi:
10.1016/S0896-6273(00)80491-2.

P. Timpl, R. Spanagel, I. Sillaber, A.
Kresse, ... J. R.-N., and undefined
1998, “Impaired stress response and
reduced anxiety in mice lacking a
functional corticotropin-releasing
hormone receptor 1,” nature.com,
Accessed: Mar. 28, 2023. [Online].
Available:
https://www.nature.com/articles/ng0
698 162

M. Miiller, S. Zimmermann, ... I. S.-
N., and undefined 2003, “Limbic
corticotropin-releasing hormone
receptor 1 mediates anxiety-related
behavior and hormonal adaptation to
stress,” 2003, doi:
10.1038/nn1123.

M. Miiller, F. H.-B. psychiatry, and

2006, “Mice

nature.com,

undefined with
mutations in the HPA-system as
models for symptoms of depression,”
Elsevier, Accessed: Mar. 28, 2023.
[Online]. Available:
https://www.sciencedirect.com/scien
ce/article/pii/S0006322306001909

F. H.-J. of psychiatric research and
undefined 1999, “The rationale for
corticotropin-releasing hormone
receptor (CRH-R) antagonists to treat

2

depression and anxiety,” Elsevier,

IJBPAS, April; 2024, 13(4)

1991



Gahtori A et al

Review Article

Accessed: Mar. 28, 2023. [Online].
Available:
https://www.sciencedirect.com/scien
ce/article/pii/S0022395698900565
G. Smith, J. Aubry, F. Dellu, A. C.-
1998,

Neuron, and undefined

“Corticotropin  releasing  factor
receptor 1—deficient mice display

decreased anxiety, impaired stress

response, and aberrant
neuroendocrine development,”
Elsevier, Accessed: Mar. 28, 2023.
[Online]. Available:

https://www.sciencedirect.com/scien
ce/article/pii/S0896627300804912
P. Wynn, J. HARWOOD, K. C.-
Endocrinology, and undefined 1985,
“Regulation of  corticotropin-
releasing factor (CRF) receptors in
the rat pituitary gland: effects of
adrenalectomy on CRF receptors and
corticotroph responses,”
academic.oup.com, Accessed: Mar.
28, 2023. [Online]. Available:
https://academic.oup.com/endo/articl
e-abstract/116/4/1653/2539428

G. Aguilera, J. P. Harwood, J. X.
Wilson, J. Morell, J. H. Brown, and
K. J. Catt, “Mechanisms of Action of
Corticotropin-releasing Factor and
Other Regulators of Corticotropin
Release in Rat Pituitary Cells*,” J.
Biol. Chem., vol. 258, no. 13, pp.

8039-8045, 1983, doi:

[96]

10.1016/S0021-9258(20)82024-9.

P. C. Wynn, G. Aguilera, J. Morell,
and K. J. Catt, “Properties and
regulation of high-affinity pituitary
receptors for corticotropin-releasing
factor,” Biochem. Biophys. Res.
Commun., vol. 110, no. 2, pp. 602—
608, Jan. 1983, doi: 10.1016/0006-
291X(83)91192-0.

E. B. De Souza, M. H. Perrin, T. R.
Insel, J. Rivier, W. W. Vale, and M.
J. Kuhar, “Corticotropin-releasing
factor receptors in rat forebrain:
Autoradiographic identification,”
Science (80-. )., vol. 224, no. 4656,
pp- 1449-1451, 1984,  doi:
10.1126/SCIENCE.6328656.

L. Schilling, C. Kanzler, P.
Schmiedek, and H. Ehrenreich,
“Characterization of the relaxant
action of urocortin, a new peptide
related to corticotropin-releasing
factor in the rat isolated basilar artery
1,37, doi: 10.1038/sj.bjp.0702182.

K. Eckart et al., “Pharmacology and
Biology of Corticotropin-Releasing
(CRF)

Biol.

Factor Receptors,”

Pharmacol. Corticotropin-
Releasing Factor Recept. Recept.
Channels, vol. 8, pp. 163—177, 2002,
doi: 10.3109/10606820213678.

M. H. Perrin and W. W. Vale,
“Corticotropin  Releasing  Factor

Receptors and Their Ligand Family”.

IJBPAS, April; 2024, 13(4)

1992



Gahtori A et al Review Article

[100] G. A.-F. in neuroendocrinology and
undefined 1994, “Regulation of
pituitary ACTH secretion during
chronic stress,” Elsevier, Accessed:
Mar. 28, 2023. [Online]. Available:
https://www.sciencedirect.com/scien
ce/article/pii/S0091302284710132

[101] M. Nikodemova, C. R. Diehl, and G.
Aguilera, “Multiple sites of control of
type-1 corticotropin  releasing
hormone receptor levels in the
pituitary,” Arch. Physiol. Biochem.,
vol. 110, no. 1-2, pp. 123-128, 2002,
doi: 10.1076/APAB.110.1.123.901.

1993
IJBPAS, April; 2024, 13(4)



