
Pathophysiology 19 (2012) 283–298

Review

Pathophysiological function of oxytocin secreted by neuropeptides: A
mini review

Hirofumi Hashimoto a, Yasuhito Uezono b, Yoichi Ueta a,∗
a Department of Physiology, School of Medicine, University of Occupational and Environmental Health, 1-1 Iseigaoka, Yahatanishi-ku, Kitakyushu 807-8555,

Japan
b Devision of Cancer Pathophysiology, Group for Translational Research, National Cancer Centre Research Institute, Tokyo, Japan

Received 11 February 2012; received in revised form 4 July 2012; accepted 11 July 2012

Abstract

Oxytocin (OXT) is well known for its ability to stimulate milk ejection and uterine contraction. OXT is also involved in several physiological
and pathological functions such as antinociception, anxiety, feeding, social recognition and stress responses. Previous studies showed that
neuropeptides such as cholecystokinin (CCK) activate OXT-secreting magnocellular neuron in the supraoptic (SON) and the paraventricular
nuclei (PVN) of the hypothalamus and cause OXT release from the axon terminal in the posterior pituitary into the systemic circulation. Our
recent studies showed that central administration of adrenomedullin (AM) family (AM, AM2 (identical to intermedin) and AM5) induced
the expression of the c-fos gene in the SON and the PVN and elicited the marked increase of plasma OXT levels in conscious rats. Here, we
review pathophysiological properties of OXT in whole body and effects of novel peptides such as AM family as well as other peptides on
OXT release.
© 2012 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Oxytocin (OXT), a nine amino acid neuropeptide, was
discovered in 1906 as the extracts with uterus-contracting
effects from pituitary [1]. OXT was the first peptide hor-
mone to be sequenced and synthesized in 1953 [2–4]. OXT
and Arginine vasopression (AVP) are closely related pep-
tides synthesized primarily in magnocellular neurons of the
hypothalamus localized in the supraoptic (SON) and the para-
ventricular nuclei (PVN), which project their axon terminals
into the posterior pituitary where it is released into the sys-
temic circulation [5,6].

OXT is well known for its roles in reproduction, espe-
cially during and after childbirth. A large amount of OXT
is released after distension of the cervix and uterus during
labor to help birth, and after stimulation of the nipples to milk
ejection. Previous many studies showed that OXT is involved
in several of physiological and pathological functions such
as antinociception, anxiety, feeding, social recognition and
stress responses [7–12] (Fig. 1).

In this review, we focus on (1) synthesis and distribution
of OXT, (2) physiological functions of OXT, and (3) novel
peptides, which stimulate OXT release (Table 1).

2. Synthesis and distribution of OXT

2.1. Regulation of synthesis and release of OXT

OXT is produced in the magnocellular neurosecretary
cells of the SON and the PVN of the hypothalamus and is
released into the systemic circulation from axon terminals
in the neurohypophysis, particularly during parturition,
lactation and in response to osmotic challenge [13]. The
parvocellular OXT cells in the PVN, project their axon
terminals to the brainstem and the spinal cord where OXT
regulates autonomic functions [14]. Additional parvocellular

OXT cells are found in the preoptic area and the lateral
hypothalamus, whereas accessory magnocellular OXT cells
are found scattered across the hypothalamus.

OXT is well known for its roles in reproduction, especially
during and after childbirth. The pulsatile OXT release into the
circulation is stimulated by vaginocervical stimulation asso-
ciated with labor and suckling stimulus on the nipple. The
uterine muscle increases its OXT receptor (OTR) and sen-
sitivity to OXT during the latter few months of pregnancy.
That level of OXT release from the neurohypophysis is con-
siderably increased at the time of labor. In lactation, OXT
causes milk to be expressed from the alveoli into the ducts of
the breast that the baby can obtain it by suckling. The suck-
ling stimulus on the nipple of the breast causes signals to
be transmitted through sensory nerves to the OXT-secreting
magnocellular neurons in the SON and the PVN. OXT in
plasma is carried to the breast, where it causes contraction of
myoepithelial cells that lie outside of and form a latticework
surrounding the alveoli of the mammary glands. In less than
a minute after baby’s suckling, milk begins to flow.

OXT is also recognized as having endocrine and paracrine
roles in male reproduction. OXT is synthesized within the
mammalian testis, epididymis and prostate and OTRs in the
reproductive tract supports a local action for OXT [15–23]. In
ejaculation, a burst of OXT is released from the neurohypoph-
ysis into the systemic circulation and stimulates contractions
of the reproductive tract for sperm release [24–26]. OXT has a
paracrine role in stimulating contractility of the seminiferous
tubules, epididymis and the prostate gland.

Interestingly, OXT is also released from soma and den-
drites during parturition and lactation [27]. Although OXT
released from soma and dendrites of magnocellular neu-
rons in the SON and the PVN may act in a paracrine to
activate distant receptors [27], OXT-like immunoreactivity
(LI) fibers can be found throughout the brain, including
the nucleus accumbens (NAcc), lateral septum, amygdala,
and some areas in the hindbrain, brainstem, and spinal cord



Download	English	Version:

https://daneshyari.com/en/article/4137139

Download	Persian	Version:

https://daneshyari.com/article/4137139

Daneshyari.com

https://daneshyari.com/en/article/4137139
https://daneshyari.com/article/4137139
https://daneshyari.com/

