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Abstract

Background: The number of circulating
endothelial progenitor cells (EPCs) is
decreased in postmenopausal women,
and increased in those on hormone
therapy (HRT).
researchers have indicated that oxytocin

replacement Some

(OT) controls differentiation of human

mesenchymal stem cell to osteoblasts
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Whether OT can resuscitate heatstroke

reverse  0steoporosis.
rats via increase circulating EPCs is
unclear. Aim: Our current study was
designed to investigate the therapeutic
effects of OT on 2 weeks

ovariectomized (OVX) female SD rats

after

subjected to  heatstroke  insults.

Measurements and Results: Female



rats post OVX 2 weeks later were
randomly assigned into three groups: a)
vehicle 1 cc subcutaneous injection (sc)
only for 8 weeks. b) OT Img/kg/day sc
for 8 weeks. c¢) then following
normothermia  (Urethane-anesthetized
rats exposed to 26 ‘C or 480 min) or
heatstroke (Urethane-anesthetized rats
were exposed to an ambient temperature
of 43 C to induce heatstroke-mean
arterial pressure (MAP) decreasing more
than 25 mmHg). OT pretreatment on
OVX female rats significantly increased
circulating EPCs before heat stress
compared with vehicle controls via flow
cytometry assay. After the onset of
heatstroke, animals treated with vehicle
displayed hyperthermia, hypotension,

bradycardia, hypothalamic neuronal

apoptosis and  degeneration, and
up-regulation of systemic inflammatory
response molecules including serum

tumor necrosis  factor-o,  soluble
intercellular adhesion molecule-1 and
E-selectin. Heatstroke-induced
hypotension, bradycardia, hypothalamic
neuronal apoptosis and degeneration,
and increased systemic inflammatory
response molecules were significantly
attenuated by OT

Conclusion: we

pretreatment.
preliminarily
demonstrated that OT therapy on the
OVX female rats can prolong the
latency of heatstroke onset and the
survival time , increase circulating EPCs
but ameliorate endothelial damage and
neuronal

attenuate damage  and

circulation dysfunction.

key words Oxytocin; Heatstroke;

Endothelial Progenitor Cell
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Recently, endothelial progenitor cells
(EPCs) have been detected

It has

contribute to

in the
circulating blood [1]. been
that EPCs

neovascularization

suggested

and restoration of intact endothelial
lining [2]. In mice, estrogen treatment
increased the number of circulating
EPCs, accelerating reendothelialization
and attenuating neointima formation
after arterial injury [3,4]. In females
with uncomplicated pregnancy, the
number of circulating EPCs increased
gradually and paralleled the progression
of gestational age. Furthermore, the
number of EPCs correlated with the
level of serum estradiol [5].

The number of circulating EPCs is
decreased in postmenopausal women,
and increased in those on hormone
replacement therapy. Bulut et al
demonstrated that there is a significantly
correlation between

positive serum

estradiol levels and number of

circulating EPCs in postmenopausal
women [6]. Furthermore, the functional
capacity of circulating EPCs, as assessed
by a proliferation index in cell culture,
appears to be augmented under current
hormone replacement therapy (HRT) in
postmenopausal females. The
mechanism by which estradiol could
affect the number of circulating EPCs is
It has

not fully understood. been



reported  that exerts

antiapoptotic effects on EPCs [4], and,

estrogens

perhaps more important, mobilizes EPCs
from the bone-marrow via a nitric oxide
(NO)-dependent pathway [3].

Nevertheless, until the results from the
randomized Women’s Health Initiative
(WHI) trial in the United States were
released in 2002, HRT was widely used
by postmenopausal women for a variety
of reasons, including menopausal
symptoms and prevention of chronic
diseases such as cardiovascular disease
and osteoporosis. After the publication
of the WHI, and shortly thereafter the
observational Million Women’s Study

from the United Kingdom [7], multiple

professional societies worldwide
changed their HRT  prescribing
guidelines and recommended only

short-term use, if at all. Consequently,
HRT use in the United States [8] and
Europe [9, 10] decreased dramatically.
However, many women feel frustrated
regarding the lack of efficacy of

non-hormonal alternatives, such as
selective serotonin reuptake inhibitors
(SSRIs) for control of menopausal
symptoms, so it is important to quantify
the magnitude of risk associated with
HRT use. When reviewing the literatures,
it is also crucial to separate the studies
evaluating combination estrogen and
progesterone therapy and unopposed
Hence,

estrogen. searching for the

substitute to improve the women’s
postmenopausal  physical-psycological

disorder is the dominant issue.

The nonapeptide oxytocin (OT) is
mainly produced in two hypothalamic
nuclei, nucleus supraopticus (SON) and
(PVN),

wherefrom it is widely distributed to

nucleus paraventricularis

other parts of the brain and to the
wherefrom it is

[11].

Besides its two classical effects on

neurohypophysis
released into the circulation
uterus contraction during parturition and
milk ejection during lactation, OT has
several other effects, such as a capability
to promote growth in various ways.
rodents

OT administered to may

improve weight gain [12, 13], increase

development of Dblastocysts [14],
increase cell proliferation of
adenohypophyseal

[15] and adrenal cortical cells [16],
improve wound healing [17] and

stimulate the release of growth factors
such as nerve growth factor (NGF),
insulin-like growth factor-1 (IGF-1), and
during certain conditions, growth
hormone (GH) [17-19]. In addition,
oxytocin has insulin-like properties and
stimulates glucose uptake in adipose
tissue via oxytocin receptors (OTR) on
the adipocytes. In the adipose tissue, it
promotes  glucose  oxidation and
lipogenesis [20,21].

OTR, known to be a member of the
heptahelical G protein coupled receptor
family, is expressed in a variety of cell
types,
adipocytes [22-24]. Its ligand, oxytocin

including  osteoblasts and

(OT), belongs to the pituitary hormone

family and regulates the function of



peripheral target organs. It also
modulates a wide range of behaviors,
such as social recognition, love, and fear
[25 —28]. OT had been suggested to play
a role in bone homeostasis and
osteoporosis based on the proliferative
effects of OT on osteoblasts in vitro and
the modulation of blood parameters
associated with bone formation of
normal rats [29-31]. Elabd and his
colleagues demonstrated that OT

controls  differentiation of human
mesenchymal stem cell to osteoblasts
and reverse osteoporosis that is plasma
OT levels represent a novel diagnostic
marker for osteoporosis and that OT
administration holds promise as a
potential therapy for this disease [32]. In
addition, osteoblastic cells have been
shown in vivo to be a regulatory
component in the hematopoietic stem
cell (HSC) niche [33,34]. Through the
use of genetically altered animal models,
specific expansion and/or activation of
osteoblastic cells resulted in a specific
increase in HSC frequency [33,34] ,
while osteoblastic destruction resulted in
loss of HSC [35]. Hence, activation and
increasing numbers of osteoblasts affect
the cell fate of HSCs and their progeny
such as EPCs. Clinically, plasma OT

levels are significantly lower in the

postmenopausal women developing
osteoporosis and cardiovascular
disorders than in their healthy
counterparts.

However, the incidence of stroke

increases substantially after menopause,

and in the United States it is the third
leading cause of death. Data exist
suggesting that women have worse
outcomes for stroke than do men [36]. In
(OVX) was

shown to eliminate the endogenous

addition, ovariectomy
protective effect observed in female rats
following cerebral ischemia [37-39].
Lobo and his colleagues ever indicated
mortality rates caused by cardiovascular
disease (CVD) may be elevated in
women with early menopause, either
spontaneous or surgically induced.
Hysterectomy per se, without bilateral
OVX, does not seem to increase CVD

risk [40]. So, whether OT can increase

circulatory  activated EPCs  via
osteoblastic development to protect
against cerebrovascular and
cardiovascular  accidents in  the

postmenopausal women 1is still unclear
and not investigated.

To deal with the questions, we set up a
heatstroke animal model presenting two
clinical manifestation: cerebral damage
and circulatory dysfunction resulted in
multi-organ failure. From our previous
researchers’

data and other

demonstrations,  inflammation  and

endothelial injury are the crucial

pathophysiological mechanism after
heatstroke. So, in the present studies, we
investigated the therapeutic effects of
OT on 2 weeks after ovariectomized
(OVX) female SD rats subjected to
heatstroke insults. In addition, we
recorded the changes induced in the

MAP, CBF, ICP, CPP, Brain PO,, and



survival time (interval between the onset
of heatstroke and cardiac arrest)
following normothermia or heatstroke in
the OVX female rats with OT treatment.
Just before heat stress starting, we detect
the plasma OT and estrogen levels.
Furthermore, we also record their body
temperatures and striatal levels of
inducible  nitric  oxide  synthase
(INOS)-dependent NO, ischemia and
damage markers (e.g., glycerol,
glutamate, and lactate/pyruvate ratio),
and neuronal damage in the striatum and
measure changes evoked by heatstroke
in the plasma concentration of TNF-q,
IL-10 and ICAM-1. Of course, the
changes of circulating EPCs should be
detected by flowcytometry. These
studies were to compare cardiovascular
dysfunction and neuronal damage during
heatstroke in the rat with and without
OT.
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Figure 8.
From our previous studies, pretreatment
(present results) or posttreatment with
HUCBC

arterial hypotension, cerebral ischemia

significantly attenuates the

and hypoxia, and increased levels of
ischemia and damage markers in the
brain during heatstroke. These findings
demonstrate that HUCBC is effective for

prevention and repair of circulatory
shock and ischemic damage in the brain
during  heatstroke by  reducing
iINOS-dependent NO formation in the
brain. However, treatment with PBMC
fails to produce any significant
protection.We attribute the discrepancy
between PBMC and HUCBC treatments
to the lack of pleuropotential of PBMC:s.
In this study, we demonstrated that OT
can increase circulating EPCs then

attenuating heatstroke induced
pathophysiological insults. Hence, we
are very promising OT can be tried for
insteading of HRT to protect aginst
cardiovascular insults after menopause

in women.
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