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NEWS AROUND THE WORLD

Beijing, CHINA
Space Education

Science education is the key to a
nation’s sustainable develop-
ment. Yaping Wang, the female
astronaut in the Tiangong 1
space station, showed grade stu-

S - [

lessness with series simple
means like floating twirled gyro-
scopes. Even the original pur-
pose for such display is to make
space science more popular, it is
still worthwhile to be commend-
ed due to its education meaning.
The live telecommunication gives
young people imagination and

sprouts interest to science. m
http://v.163.com/zixun/V8VHCH2N2/V90S
K3KMV.html#zixunplay_continueplay

Copenhagen, DENMARK
Molecular Chip

The break news is that a molecu-
lar transistor was made by a
group of chemists and physicists
from the Department of Chemis-
try Nano-Science Center at the
University of Copenhagen and
Chinese Academy of Sciences,
Beijing. This represents a first
step towards proper integrated
molecular circuits. Also it open
the possible window for the

NEWS

green science if the transistors,
wires, con-
tacts and oth-
er electronic
components
made from
single mole-
cules could be
worked out. It
gives us hope
to live a life in
a world with smaller, faster and
more green and sustainable elec-

tronic devices. m

http:/ /news.ku.dk/all_ news/2013/2013.6/
molecular_chip/

Washington DC, USA
Space 3D Printer

“Made in Space” will be on 3D
printed-outs. We explore space,
and we also make things more
intriguing. A serious microgravi-
ty tests have been conducted to
make the 3D printer possible in-
to space. 3D printers use a tech-
nique called extrusion additive
manufacturing to build objects
layer by layer out of polymers,
metals, composites and other
materials. Made in Space's ma-
chine is slated to launch toward
the orbiting lab in 2014, in a col-

laboration with NASA's Marshall

Space Flight Center. m
http:/ /www.space.com/21630-3d-printer-
space-station-tests.html

Washington DC, USA
Global Warming

We should pay more attention on
our globe; you know it is becom-
ing warming every second. Yes
we should be. President Barack
Obama is planning a major push
using executive powers to tackle
the pollution
blamed for
global warming.
"This is the
global threat of
our time,"
Obama said.
"And for the
sake of future
generations, our generation must
move toward a global compact to
confront a changing climate be-
fore it is too late. That is our job.
That is our task. We have to get

to work."m
http:/ /news.yahoo.com/obama-commits-
tough-push-global-warming-121057139.html
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EDITOR’S CHOICE ‘I

MICROBIOLOGY
Silver in Antimicrobes

Antibiotic resistance challenges
microbiologists since the out of
control of antibiotic use. Some
patients infected with Salmonella
Enterica or Stenotrophomonas
Maltophilia cannot be treated
with traditional antibiotics that
results in sepsis or septic shock.
So seeking novel methods to con-
trol resistant bacteria is the goal
for modern medicine. Silver, a
precious metal has been used to
fight against infection for thou-
sands years. Today, a team
headed by Dr. James J. Collins
from Boston University and Har-
vard University found that can
enhance the action of existing
antibiotics against Gram-
negative bacteria. In mice, they
used AgNOs combined with
vancomycin to treat three infec-
tion models, and got encouraging
results. Their findings give hope
for controlling antibiotic-
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resistant bacteria only if the tox-
ic evaluation gave promising

non-toxic effects. - FW
Sci Transl Med 2013: 5(190): 190ra81

ECOLOGY
Moving for Foods?

The change in the number of
marine birds along the North
American Pacific Coast is an im-
portant indicator of the regional
ecosystem. Many factors are as-
sociated with the decline of these
species, like oceanic regime
shifts, sea-surface temperature,
thermocline and degree of
upwelling all contributes to the
shifts of the marine birds. The
group led by Dr. Scott Wilson
from Environment Canada re-
ported that the decline of west-
ern grebe populations at the con-
tinental scale is from the dra-
matic southward range shift
which may be related to large-
scale fluctuations in the spatial

Editor's Choice

distribution and abundance of
their forage fish prey base. Is
this due to the behavioral chang-
es or for breeding or the climate
shift needs to be studied further.

- MEK
PloS One 2013, 8(6): e65408

ORGANIC CHEMISTRY
Inhibitors of HSP90

Heat shock protein 90 (HSP9O),
an ATP-hydrolysis-driven molec-
ular chaperone, plays a pivotal
role in the pathogenesis of many
diseases like neoplasm, AIDS,
neurodegenerative diseases, and
sepsis. Studies concentrating on
HSP90 inhibition are based on
its involvement in the regulation
of a body of client proteins and
the promising therapeutic effect.
Dr. Christopher J. Moody from
the University of Nottingham
prospected that natural inhibi-
tors of HSP90 possess crucial
clinical implications. Currently,
over 10 compounds functioning
on HSP90 blockade undergoing
clinical trials. In their perspec-
tive they conveyed the continued
importance of natural products
in modern chemistry and dis-
played hope
for the enthu-
siasm in find-
ing novel nat-
ural inhibitors
of HSP90 as
that of the iso-
lation of
geldanamycin
and radicicol.
- DAL

J Org Chem 2013, 78 (11): 5117
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EDITORIAL

Science INSIGHT'S®: the Science Journal for
You

The Editorial Office of Science INSIGHTS®A

A Correspondence to The Editorial Of-
fice of Science INSIGHTS®, Winston-
Salem, NC 27103, USA
http:www.bonoi.org
Email: editorial-office@bonoi.org
Submitted: 03 June 2013
Revised: 05 June 2013
Accepted: 05 June 2013

Science INSIGHTS® is a new launched international journal focusing
on science and science education. It provides a platform for your sci-
ence opinion and promotes education of science knowledge. Taking
advantage of our new standards in science, you can insight the real
world of science with specific view. It is a challenge for scientists to
test their ideas, and it is also a challenge for educators to spread sci-
ence. Science and education, both of them have the equal priority to
one another in the process of advancing science knowledge. This is
the very goal of Science INSIGHTS® to spread and educate science to

each corner of the world. Sci Insights, 2013, 1(1): 5-8.

HEN you switch on your computer and log on

any one website, you will be surrounded and

snuffed instantly by uncountable messengers
and huge bodies of information and news. Changes occur
every second and may be you are the host of the change.
You can get any information of the far corners of the world
by a click regardless of the distance. It is true, but also it is
virtual. Yes, it is science that makes you possible to reach
your hands to the far ends of the world through surfing the
web. Two decades ago, it was just a dream for us to do this,
and it only could be seen in “science fictions”. However, it
is the very reality right now.

We all believe that science changes our life, yet we also
believe it is so hard to conduct high-profile studies. For
scientists, it is not easy to figure out solid answers for their
hypotheses. Maybe you are not a researcher, but a witness
by using the products from science progress. You don’t
need do laboratory work, but you still can realize your sci-
ence dream by education and communication.

Education is the only way to make science popular, and
communication is the best means for education. So this is
the goal of Science INSIGHTS®: let science reach the far
corner by education. Based on this goal, we set up our mis-
sions: provide platform for the development of science and
education; spread science to each corner of the world;
sparkle education of science knowledge; encourage youth

SCIENCE INSIGHTS

www.bonoi.org

pursuing science and education; promote world-wide
communication and collaboration; give chances of speak-
ing for non-professionals of science and education; build
global links through educating science; change life with
science and education; and light the path of future.

Science INSIGHTS® as the official journal of The Bonoi
Academy of Science & Education (BASE) will be pub-
lished instantly online, i.e. in time and on time. We publish
everyday and you can find brand new information on our
website. The materials released within two weeks will be
set up as an issue, and four issues will be one volume. Sci-
ence INSIGHTS® belongs to a general science journal in-
cluding all categories of science, and it includes a total of
21 types of columns to promote in-depth science commu-
nication.

Columns for Publication

News: Everyday, we have news. Science INSIGHTS® ac-
cepts news from all over the world that occurred in the past
two weeks before it is to be released. News will be checked
for the authenticity and will be published immediately
without further peer review.

Editorial: This belongs to the editors with specific com-
ments or thoughts on would-be or has-been published ma-
terials.

05JULY 2013 VOL.1,NO. 1
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Essay: If you have some special thoughts and considera-
tions on the science and education, you can write them
down. Essay generally belongs to the author’s personal
point of view on the general science and education, but not
for a specific professional question. Tell us your point of
view with this kind of Essay, and we will pre|sent your
point to the world.

of currently available evidence. But sometimes, you do not
need provide solid evidence, but just show you opinion to
everything — science, education, society, politics, economy
and future etc. if you have some special opinions, please
write us.

Picture Station: Science INSIGHTS® publishes pictures
considered as the important snap-

Poem: Science INSIGHTS® is not |
only for the regular publications of
science and education, but also for
the aesthetics and rhythm of our
surroundings. If you are interested
in this form of literary art, write it
and publish it. Let science and edu-
cation show more enjoyable ele-
ments.

Journal Club: Journal Club means
a group of individuals who meet
regularly to critically evaluate re-
cent articles in scientific literatures.
Science INSIGHTS® welcomes Journal Club that criticizes
any kinds of papers published in any internationally-
circulated English-edited journals in the past three months
before it is to be published. Do not forget citing the article
you criticized in your Journal Club submission.

Letters: A huge number of papers are published every day.
If you have some different ideas or personal points on one
paper, you can write us with a letter and describe your
thoughts clearly. We will take into consideration of it for
publication without peer-review process. No matter the
paper comes from which journal, you can letter us only if it
was published in the past three months before it is to be
accepted for publication.

Comments: Comments on others’ publication means you
have different or similar thoughts on the same topic. You
need give an in-depth analysis with robust evidence upon
your points. You can write a comment on any papers pub-
lished in any internationally-circulated English-edited
journals in the past three months.

Perspectives: This is a specific type of paper written with
foreseeing style. It gives readers an overall impression with
impressive in-depth presentation. It generally inspires new
ideas or even novel thoughts. Sometimes it raises new
questions with the potential to change the world. Even if
you think it is strange for others, but it may be just the
thing, the very thing we wanted.

Opinion: This is not the same thing as the Perspectives,
Opinion means you speak out your thoughts on the bases

www.bonoi.org
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Wea can tall me what science 57| shots of the science or education. If

you are a drawing-lover, you can
draw pencil sketches and cartoons
for the Journal to reflect the con-
tents of science or education.
Feature of Life: We every day
have different life experience, and
also have different stories. If you
think yours are associated with
science or education, you can tell
us, and we will tell them to the
world. Feature of Life is special
column for Science INSIGHTS®,
from which we highlight our everyday life with marks of
science and education. Also, if you are a story-lover, you
can write us yours and even others you think it is interest-
ing enough for the world.

Scientist On-Spot: Science INSIGHTS® reports and intro-
duces scientists to the world. Please tell us the stories of
scientists you think is worthy being known by the world.
This is also a means for better understanding and commu-
nication among scientists.

Educator On-Spot: As the goal of the BASE: let science
reach the far corner by education. We also tell the world
your stories if you are an educator. Write us no matter you
are working for kids, or youths, or college students, or
adult students.

Hypothesis: If you have new idea, but you cannot test it
due to the limitations of time, efforts and finances, so you
can write us Hypothesis. Tell us the background, why you
think it is essential, the hypothesis, how to test it, and what
methods you think are needed when testing it.

Review: If you are expertise in your field or you are famil-
iar with what you are doing, you can collect corresponding
information and write us Review. Review paper can be mini,
comprehensive and systematic. Meta-analysis is also in-
cluded in this type of paper.

Reports: You can report your findings without subtitles;
just describe it with one kind of formation from the begin-
ning to the end. This is the good thing for some people, but

VOL.1,NO. 1
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not yet for others. If you are good at writing descriptive
papers, you can use this formation as your data presenter.
Short Communication: If you do not have too much data,
you can write us the Short Communication, in which the
paper is divided into five major parts: introduction, materi-
als and methods, results, discussion and references.

Article: Unlike the Short Communication, Article is de-
fined with over 5,000 words for the text (not including the
references). The body of the Article is composed of five
parts: introduction, materials and methods, results, discus-
sion and references.

Book Review: We publish Book Review for authors or pub-
lisher to spread the contents of the book contains.
Cover-SlI: In general, Science INSIGHTS® chooses her
cover for each issue from the would-be publications, but
we also accept submissions for the Cover-Sl. If you are
interested in, please submit us the cover arts with some 50
words legend.

Erratum: We try the best to reduce the errors when pub-
lishing, but it is still unavoidable. So the Erratum is set for
the purpose of correction.

Support for Your Success

Science INSIGHTS® supports the development of science
in low-resource countries. If you are from the 1st-type
countries (please refer to For Authors) and also are inter-
ested in science and education, you can submit your work
to us with low publication charges. Meanwhile, you can
apply for a waiver for the payment if it is unaffordable to
you. Remember, our goal is to support you and your na-
tion's science development by education. Tell us your sto-
ries without hesitation.

The Linguistic Editors of Science INSIGHTS® provide
free English language editing for non-English speaking
authors whose manuscripts were accepted for publication
in the journal of Science INSIGHTS®. However, if you
need help in English editing before submission, we also
provide the editing services with charges (please refer to
Sci-Editing).

Foundations from the BASE

The BASE Research (BASER) Foundation. This is a
competitive and comprehensive foundation aiming for
supporting professional or non-professional researchers
who are working at universities, institutes and academies.
Only if you are interested in scientific research, and want
to make something different, yes, you can apply. The

SCIENCE INSIGHTS 05 JULY 2013, VOL. 1, NO. 1

BASER foundation grants each entrant up to $2,500 (USD).
A total of 3 grants will be issued each year. If you perform
continual work, you can apply for a renewal for the support
up to 5 years based on your active membership.

The BASE Education (BASEE) Foundation. This is a
hope-catching foundation aiming for promoting science
education to the far corners of the world. No matter where
you are, and who you are teaching or educating, and what
kinds of disciplines you are focusing on, you can apply it
only if you are working for spreading science knowledge.
The BASEE foundation grants each entrant up to $2,500
(USD). A total of 3 grants will be issued each year. If you
perform continual work, you can apply for a renewal for
the support up to 3 years based on your active membership.

Awards from the BASE

“Yearly Best Paper” Award. Science INSIGHTS® awards
the paper that is nominated as the “Yearly Best Paper” for
each category of the published paper in the Journal. The

“Yearly Best Paper” will be highlighted on the journal

website.

Eligibility

e Have publications in Science INSIGHTS® for the past
year;

e Any kinds of publications are eligible for the award;

e Nomination fee: $100 (USD) that is for the evaluation
by the Nomination Committee;

e If you are a member of the BASE, the nomination fee
for this application will be waived totally;

e The author or the group (over 2 authors) will be
awarded up to $300 (USD) for each publication.

“Science Pioneer” Award. The BASE honors three “Sci-

ence Pioneer” awards each year with $500 (USD).

Eligibility

e Must be a member of the BASE for at least one year;

e With recommendations by two peer experts;

e Nomination fee: $100 (USD) that is for the evaluation
by the Nomination Committee;

e If you are the selected regional representative of the
BASE or the regional editor of Science INSIGHTS®,
the nomination fee for this application will be waived
totally.

“BONOI Distinguished Scientists” Award. The BASE
awards two “BONOI Distinguished Scientists” each year
with $1,000 (USA) for those contributing to the develop-
ment of science.
Eligibility
e Have publications in Science INSIGHTS® for the past
year;

I EDITORIAL
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e The publication contents must be associated with the
science research or science proposal;

e Must be a member of the BASE for one year;

e With recommendations by two peer experts;

e Nomination fee: $100 (USD) that is for the evaluation
by the Nomination Committee;

e The award will be honored to individual author even
multiple authors there for one publication.

“BONOI Distinguished Educators” Award. The BASE

awards two “BONOI Distinguished Educators” each year

with $1,000 (USA) for those contributing to the advance-

ment and spread of science.

Eligibility

e Have publications in Science INSIGHTS® for the past
year;

e The publication contents must be associated with the
science education;

e Must be a member of the BASE for one year;

e With recommendations by two peer experts;

e Nomination fee: $100 (USD) that is for the evaluation
by the Nomination Committee;

e The award will be honored to individual author even
multiple authors there for one publication.

“BONOI Young Scientists” Award. To encourage young
researchers exploring science, the BASE will award two
young scientists who have great and top stories for the past
year with $500 (USD) for each.
Eligibility
e Have publications in Science INSIGHTS® for the past
year;

e With ages younger than 30 years old for male and 33
years for female applicants;

e The publication contents must be associated with the
science research or science proposal;

e Must be a member of the BASE for one year;

e With recommendations by two peer experts;

e Nomination fee: $100 (USD) that is for the evaluation
by the Nomination Committee;

e The award will only be honored to the first or the cor-
responding author.

“BONOI Young Educators” Award. To encourage young
educators spreading science knowledge, the BASE will
award two young educators who have great and encourag-
ing stories for the past year with $500 (USD) for each.
Eligibility
e Have publications in Science INSIGHTS® for the past
year;
e With ages younger than 30 years old;
e The publication contents must be associated with edu-
cation;
e Must be a member of the BASE for one year;
e With recommendations by two peer experts;
e Nomination fee: $100 (USD) that is for the evaluation
by the Nomination Committee;
e The award will only be honored to the first or the cor-
responding author.
Science makes difference, but education makes science
different. If science could be educated promptly and pre-
cisely, the world would be more rational than ever.m

SCIENCE INSIGHTS
www.bonoi.org

www.bonoi.org
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. I MEDICAL SCIE

REVIEW

The Hormone Replacement Therapy in
Cerebrovascular Diseases: Is the Receptor

Remodeled?

Yusheng Liu,* ! Shigin Xu,* ! Xiaofeng Shen,* Xueneng Guan,’ Fuzhou Wang*: A

EVENTS IN CEREBRAL vessel have long been considered as a leading
cause of disability in postmenopausal women with the physiological
changes in expression and secretion of sex hormones. Hormone re-
placement therapy (HRT) emerged as a supplementary therapeutic
strategy for them with the potential risk of cerebrovascular accidents.
Epidemiological and genetic data showed that an interrelationship
exists between hormone replacement and cerebrovascular disorders.
Many animal experiments and clinical observations produced differ-
ent results: these varied from positive to negative. Furthermore, re-
cent studies could not identify the particular hormone, estrogen or
progesterone that is more beneficial than the other. Here we summa-
rize the two hormones’ effects on cerebrovascular diseases; associat-
ed epidemiological and genetic evidences; and the real status of the
benefits and risks of HRT as well. We further hypothesize that what-
ever effects of HRT on brain vessel, hormone receptor expression,
density, sensitivity and function may undergo alteration to varying
extents, i.e. receptor plasticity give rise to the receptor remodeling in
postmenopausal older women, this may terminally produce the un-
welcome effects.

*: Department of Anesthesiology and
Critical Care Medicine, Affiliated Nan-
jing Maternal and Child Health Care
Hospital, Nanjing Medical University,
Nanjing, China

T: Neurology Department, Jiangsu Prov-
ince Hospital of Integrated Traditional
and Western Medicine, Nanjing, Chi-
na

A: Correspondence to Fuzhou Wang, No.
123, Tianfei Xiang, Mochou Rd., Nan-
jing 210004, China
Tel: +86-25-5222 6112
Fax: +86-25-8420 0723
Email: zfwangb50@njmu.edu.cn

1. These authors contributed equally to
this work

kd:Publisher Copyright
Received: 02 April 2013
Revised: 04 June 2013
Accepted: 10 June 2013

Sci Insights, 2013, 1(1): 9-15.

Keywords: Cerebrovascular disease — Hormone replacement therapy — Estrogen — Progesterone — Inflammation —

Lipopolysaccharide

RGANISMS have astound-
ing abilities to recover from
considerable external inter-
ference and internal imbal-
ance. This potential has been manipu-
lated throughout human history. This

ability diminishes with increasing age.

As humans age, cerebrovascular dis-
eases have increasingly become one
of the leading causes of morbidity and
mortality after severe infectious dis-
eases have been controlled. Cerebro-
vascular accidents, a part of the com-
plex of vascular diseases, have its

SCIENCE INSIGHTS

own origin. While various associated
risk factors for stroke have been iden-
tified over the past several decades,
effective approaches towards prevent-
ing this pathological process still re-
main unclear.

We retrieved PubMed and Google
scholar data sources through the key-
words of “hormone replacement ther-
apy”, “cerebrovascular disease”, “es-
trogen” and “progesterone”, and
combined them together for the se-
cond retrieve. All collected data
showed that estrogen and progester-

05JULY 2013, VOL. 1, NO. 1

one, two members of steroid hormone
family, are well known for their roles
in cerebrovascular function. But the
administration of the two hormones in
vascular diseases has been restricted
for the severe negative effects at-
tendant to their use. Although the
effects of these two molecules have
been evaluated and their roles in vas-
cular diseases reviewed, we hypothe-
size that alteration in hormone recep-
tors plasticity results in the brain-
vessel-accident during HRT in treated
menopausal women.


mailto:zfwang50@njmu.edu.cn

Receptor remodeling in HRT

Epidemiology for Cerebrovas-
cular Diseases

The World Health Organization
(WHO) defines stroke as rapidly de-
veloping clinical signs of focal or
global disturbance of cerebral func-
tion with symptoms lasting 24 hours
or longer or leading to death, with no
apparent cause except of vascular
origin (1). The International Classifi-
cation of Diseases (ICD) using etiol-
ogy and pathology has divided stroke
into nine major groups. In 1990 the
National Institute of Neurological
Disorders and  Stroke
(NINDS) group classified
stroke broadly according to
its epidemiological, patho-
logical and clinical features
(2).

With the development
and utilization of medical imaging
equip-ments such as the computerized
tomography (CT), magnetic reso-
nance imaging (MRI), position emis-
sion tomography (PET) and trans-
cranial Doppler cerebral flow assess-
ment, stroke diagnosis has changed
dramatically. With these techniques a
far more detailed evaluation can be
given, and the prognosis after the
attack of the cerebral vascular acci-
dent evaluated and improved.

The high mortality of stroke has
been recognized worldwide, being
higher in the third world than in in-
dustrialized countries. Age is the
strongest predictor of mortality in
stroke-affected individuals. The aver-
age mortality rate is 7.6% for ischem-
ic stroke and 37.5% for hemorrhagic

stroke at 30 days after the accident (3).

In general, the stroke rate changes
with race, family history, gender and
age. Simultaneously, other so-called
modifiable factors such as smoking,
obesity, physical activity, hyperten-
sion, hyperlipidemia and other risk
factors significantly affect the occur-
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rence of stroke (4). With the use of
preventive therapies and interventions,
the burden of cerebrovascular diseas-
es is improving dramatically. Educa-
tions of the populations at risk play a
pivotal role in reducing stroke occur-
rence. However, the precise mecha-
nisms for cerebrovascular accidents
are yet to be clarified.

Genetic Associated Causes of
Cerebrovascular Diseases

Evidence is accumulating indicating
that

cerebrovascular diseases are
strongly associated with
genetics. Yamamoto and
colleagues (5) reviewed the
major causes of cerebro-
vascular diseases that relat-
ed directly or indirectly to
genetics. Cerebral autoso-
mal dominant arteriopathy with sub-
cortical infarcts and leukoen-
cephalopathy (CADASIL), a stroke
syndrome, results from mutation in
the gene at Notch 3 encoding for the
large Notch 3 transmembrane recep-
tor (6). Normally, Notch 3 comprises
of a 97kDa intracellular fragment and
a 210kDa extracellular fragment.
However, a large number of the
Notch 3 ectodomain (210kDa) are
accumulated within the cerebral ves-
sels in CADASIL patients and models.
This strongly suggests that Notch 3
plays a crucial role in CADASIL cas-
es.

X-linked disorders such as Fabry
disease are caused by mutation in the
a-galactosidase A gene. After 3 or 4
decades, patients with Fabry disease
suffer stroke, mainly small-vessel
ischemic stroke (7). Stroke in such
patients is accompanied with hyper-
tension and cardiac abnormalities.

Homocystinuria, an autosomal dis-
order, has a significant association
with the defective gene that normally
encodes the cystathio-nine B-synthase
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and the deficiency of methylene-
tetrahydrofolate re-ductase (MTHFR).
Furthermore, mitochondrial encepha-
lopathy, lactic acidosis, and stroke-
like episodes (MELAS) is caused by
mutations in mitochondrial DNA (8).

Additionally, sickle cell disease is
caused by a mutation in the pB-
polypeptide chain of haemoglobin, in
which glutamic acid replaces valine.
Many such patients suffer their first
stroke between the ages of 2 and 5
years (9).

Recovery from Cerebrovascular
Diseases

Although a good number of investiga-
tions have been made on cerebrovas-
cular accidents, the results have not
been consistently useful. Even so the
therapeutic approach to stroke man-
agement has seen little change.

Stroke rehabilitation has been de-
fined from the perspectives of differ-
ent individual structure, process and
outcome (10). The basic deficits as-
sessed in stroke comprise motor, sen-
sory, visual and impairments. Many
systems exist for assessing stroke
patients’ abilities to recover. Two
most widely used assessments are the
Functional Independence Measure
(FIM) (11) and the Barthel Activities
of Daily Living (LDL) index (12).

There are many major goals of
stroke recovery. Rehabilitation from
motor deficits is the most common
goal: motor deficits are characterized
by muscle weakness, clumsiness and
fatigue. Individualized therapeutic
techniques need to be adapted to pa-
tients at different stages of motor re-
covery (13).

Unfortunately, no consistently ef-
fective therapy has been described.
Pain in the shoulder of the affected
side is very common after brain ves-
sel accidents. Besides, neuropsycho-
logical deficits should also be consid-
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ered. Management usually requires an
empirical therapist working patiently
with verbal or/and non-verbal materi-
al and approaches (14).

Basic Actions of Estrogen

The physiological estrous cycle plays
an essential role in regulating secre-
tion and signaling of estrogen: these
are functions of the ovaries. Estrogen
has the basic molecular structure of
perhydrocyclopentanophenanthrene,
and exerts its effects in the same way
as glucocorticoid. The estrogen recep-
tor is a member of the steroid-
hormone-receptor family of proteins.
It has two structurally distinct recep-
tors, ER-a and ER-B. Three different
receptor complexes exist either as a
homodimer o/a. or B/B or a heterodi-
mer o/f, with each one processing
respective unique properties.

When estrogen is transported
through the cell membrane, it binds
with high affinity to ER. The binding,
with the help of several receptor ac-
cessory proteins, on the one hand,
promotes dissociation of some mo-
lecular components of the receptor;
on the other hand, it recruits some

other assistant proteins to the receptor.

Finally, estrogen is carried and trans-
located into the nucleus where it
binds to associated DNA in the do-
main to elicit appropriate response.
Transcription and translation follow.
Estrogen increases the expression of
vasodilators, promotes the formation
of anti-inflammatory molecules and
decreases the pro-inflammatory pro-
teins after the challenge of lipopoly-
saccharide (LPS) in rodent models.
As a result, estrogen produces effects
on cardiac and cerebral vessels and in
inflammatory responses.

Progesterone Functions in
Brain Vessel Disorders

A widely accepted function of pro-
gesterone is the neuroprotective role
in traumatic brain injury. A battery of
evidence showed that progesterone
functions as a protector in middle
cerebral artery occlusion (MCAO)
and ischemic brain damage (15-20).
However, Murphy demonstrated that
progesterone does not ameliorate his-
tological injury after MCAO in previ-
ously ovariectomized adult female
rats and chronic administration can
exacerbate infarction in subcortical
regions of such rats (21).
Comparatively, it is not clear
whether the benefits of progesterone
administration outweigh its advert
effects in cerebrovascular diseases
(22). The natural progestins, usually
progesterone and testosterone, have
limited use due to their negative ef-
fects. Many new pro-gesterones in-
cluding nomegestrol acetate (NOMAC)
and trimegestone (TMG) that are de-
rived from the parent molecule of
progesterone are synthesized (23).
Given the fewer side effects, better
physiological activities and self-
owned pharmacological properties; it
is likely that these new derivatives
have potential therapeutic values in
cerebrovascular disorders.

Estrogen or Progesterone,
Which One is Superior?

Estrogen and progesterone have long
been considered as primary hormones
in reproductive and maternal behav-
iors. Emerging data have shown that
the two gonadal hormones function as
neuro-protective and neuroregenera-
tive agents in traumatic brain injury
and stroke. With the progress of many
investigations different, even opposite,
results have been reported.

While estrogen exerts effect as a
prophylactic in the treatment of is-
chemic brain injury, progesterone
exerts effect as a post-injury treat-
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ment for the acute, ischemic and
traumatic injuries of the brain and
spinal cord (24). Estrogen plays roles
in preserving the antioxidant effect;
reducing amyloid-beta (A-B) produc-
tion and neurotoxicity; increasing in
expression of the antiapoptotic factor
bcl-2; and activating mitogen activat-
ed protein kinase (MAPK) pathways.
Progesterone, on the other hand, has a
membrane stabilizing effect and sup-
pressing role in neuronal hyper-
excitability (25). ZYC-26 (2-(1-
adamantyl)-4-methylestrone), a non-
feminizing estrogen, takes part in
antioxidant activity, rather than ER
binding of non-feminizing estrogens,
and mediates their potent neuro-
protective activity. Additionally, in
view of the now known toxicities of
chronic feminizing estrogen use in
older women, non-feminizing estro-
gens may be a useful alternative for
estrogen-induced brain  protection
(26). Estrogen provides protective
role in increased vulnerability of
males and menopausal females to
cerebral ischemia by affecting amino
acids (27). Transdermal HRT, with 17
-estradiol patch [36 ug/day] plus cy-
clic oral medroxyprogesterone acetate
[2.5 mg/day, for 12 days/month] for
12 months, reduced carotid artery
wall thickness, and this reduction may
have been induced by an anti-
atherosclerotic effect combined with
the direct effect of estrogen and de-
creased levels of estrogen-induced E-
selectin (28).

Nonetheless, Gordon et al reported
that two weeks’ pre-treatment with a
high physiological dose of 17p-
estradiol increased infarct volume
after permanent MCAO (29). This, in
contrast, shows that estrogen does
have the capacity to promote detri-
mental actions in the stroke-injured
brain. And to some extent, estrogen
replacement therapy exacerbates the
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cerebral ischemia-reperfusion (I/R)
injury in diabetic ovariectomized fe-
male rats through upregulated in-
flammation after tMCAO (30). In fact,
it is possible that the influence of I/R
on vessel function was more promi-
nent than that of estrogen therapy (31).
Moreover, a clinical trial showed that
estradiol replacement therapy in el-
derly women who suffered cerebro-
vascular disease was unable to protect
against reoccurrence of ischemia or to
reduce the mortality compared to a
placebo (32).

Progesterone exerts its neuro-
protective role not merely by interfer-
ing with some late pathophysiological
mechanisms leading both to selective
neuronal damage in the hippocampal
CAl and CA2 subfields, and to
shrinkage of the cerebral cortex (33),
but also by suppressing specific as-
pects of the inflammatory response
and nitric oxide synthase-2 expression
in both permanent and transient is-
chemia (34). Moreover, synthetic
progestins caused endothelial disrup-
tion, accumulation of monocytes in
the vessel wall, platelet activation and
clot formation. All these actions seem
to be associated with combined ad-
ministration of estrogen and progestin
(35). As such, the therapeutic strate-
gies on cerebrovascular diseases
should be weighed wisely. Using pro-
gesterone with minimal vascular tox-
icity might result in much safer estro-
gen preparations for those people at
risk of cerebral vessel accidents.

Inflammatory responses have been
proved to participate in neuro-
pathological changes. Estrogen func-
tions in these through regulating the
expression of adhesion molecules,
inducible nitric oxide synthase (iNOS)
and other inflammatory proteins (36),
and protecting the cerebral blood ves-
sels from endothelial dysfunction
induced by A-B in Alzheimer’s dis-
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ease (AD) (37). Furthermore, 17pB-
estradiol favorably affects vascular
inflammation processes by affecting
high sensitivity C-reactive protein
(hs-CRP) and reducing cell adhesion
molecules (38). Estrogen (17f-
estradiol) protects infarcted cerebral
cortex by decreasing heat shock pro-
tein 27 (HSP-27) synergistically with
1 a,25-(OH)2-vitamin-D3 (1,25-D3)
(39); inhibits the migration of in-
flammatory cell, particularly granulo-
cytes, into the rat carotid arteries after
acute endoluminal injury; but the
progestin medroxypro-gesterone ace-
tate (MPA), a synthetic analog of
progesterone, blocks this effect (40),
attenuates blood-brain barrier (BBB)
disruption by down-regulation of ma-
trix metalloproteinases (MMP2 and
MMP9) expression after I/R injury
(41). Meanwhile, the presence of pro-
gesterone would diminish the anti-
inflammatory effects of estrogen in
ischemic brain injury after the rodent
is challenged with LPS (42). The ef-
fect of estrogen or proges-
terone in the inflammatory
process occurring after cer-
ebrovascular accidents re-
main to be proved and may
need large-sample, evi-
dence-based and random-
ized clinical trials and meta-analysis.

In addition to estrogen and proges-
terone, testosterone may have a bene-
ficial effect on axonal regeneration
after injury in the central nervous
system. Testosterone replacement
post-MCAOQO accelerated functional
recovery in castrate rats, suggesting a
potential therapeutic role for testos-
terone replacement in stroke recovery
(43).

Brass postulated that only estrogen
replacement therapy in postmenopau-
sal women is not effective in reducing
the risk of a first or a recurrent stroke
or death with established vascular
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disease. In contrast, there may be an
increased risk of fatal stroke among
those who taking HRT (44). Con-
sistent with a meta-analysis on the
association between HRT and subse-
quent stroke, the use of HRT would
increase the risk of stroke, typically
ischemic cerebrovascular events (45).

While these literatures present a
contrary concept against conventional
HRT in postmenopausal women,
more recent research put a shine on it,
i.e. show no significant association
between hormone therapy and risk of
total stroke in women during 10.5
years follow-up, but the preparations
of estrogen and time for initiation of
treatment might affect the risk of
stroke (46). A lifetime exposure to
ovarian estrogens may protect against
non-cardioembolic ischemic stroke,
but a very early age of exposure initi-
ation could be disadvantageous (47).
Combination administration of estra-
diol valerate /medroxyprogesterone
acetate (E(2)V/MPA) over nine years
and at follow-up one year
after discontinuation
showed that lower dosages
of HRT were as effective
as higher doses in improv-
ing climacteric symptoms
and health-related quality
of life ratings and had fewer safety
concerns (48).

It is certain that we could say that
HRT has mixed results. Different
studies arrived at different conclu-
sions for subjective or objective rea-
sons. Opposite results got from ani-
mal experiments or clinical trials
notwithstanding, and even though
some scientists suggested giving up
the HRT (49, 50), the benefits of
HRT is clear though the associated
risks are yet to be fully elucidated. As
estrogen and progesterone might
function alone or together in cerebral
vessel conditions, decisions in sup-
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port or against their use in vascular
associated events in the elderly must
be considered carefully.

Is the Receptor Remodeled?

No matter which hormone, the first
step for its role in peripheral organs is
the binding to its receptor. The levels
of estrogen and progesterone in circu-
lation vary in different stages of peri-
and post-menopausal women. The
conventional clinical practice mainly
concentrates on the administration of
these hormones as the so-called HRT.
Although the therapy can produce
certain positive effects on acute cere-
bral injury, whether long-term expo-
sure to such hormones is overall ben-
eficial or not is questionable. We hy-
pothesize that the expression of the
receptors to these hormones is
changed in the post menopausal el-
derly, especially at the time of and in
the presence of stroke or I/R. Along
with this, the plasticity of hormone
receptor may alter and result in a cor-
responding shift in its sensitivity to
ligands and down-regulation of its
function. All these may be the recep-
tor remodeling that result in dysfunc-
tion of the receptors. Besides this, the
targeting direction of hormones made
a counter-clockwise change to pro-
duce target-directed functional altera-
tion of HRT hormones. As a result of
this, the HRT showed an unaccepta-
ble effect. In sum, the disappointing
result of HRT may be from the re-
modeling of hormone receptor in tar-
geted position, especially in the cere-
brovascular system in menopausal
women.

Testing a hypothesis is always
complex and challenging thing be-
cause of the difficulty in replicating
the clinical environment, design cor-
responding study-protocols as well as
the influence of subjective bias of
researchers. For this receptor remod-

eling theory, we could perform testing
via a combination of ways including
both clinical trials and basic experi-
ments.

On the one hand, clinical trials are
mainly for the test of the sensitivity of
receptors to their ligands. This may
be associated with the neuroendo-
crinological system, and hormone
circadian balance. In further, multi-
centered, global wide and double
blinded trials are necessary to avoid 3
error (i.e. increase the power of the
study 1-p) in the study for various
subjective and objective reasons.

On the other hand, basic experi-
ments would provide adequate evi-
dence for this hypothesis. Firstly,
identifying test models similar to man
is the first problem to solve. We can
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use the higher mammals such as
monkey and gorilla as our experi-
mental objects; of course this should
be approved by animal protection
committee for research.

Secondly, the genetic alteration of
receptor at and after menopause could
be studied with gene microarray and
plasmid transfection.

Thirdly, the binding ability of hor-
mones to their receptors and sensitivi-
ty could be tested by in vitro cell cul-
ture and transgenetic or gene knock-
out cell stains. In addition to this, the
co-focal microscopy and radioim-
munoassay are suitable for analyzing
the translocation of HRT hormones
into nuclei and binding to special sites
and the targeted change of receptor
and hormones. To approve this study,
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Figure 1: Schematic diagram of the hormone receptor remodeling in menopausal brain. If
the fragile brain vessels in postmenopausal women confront a large body of gonadal hor-
mones, the down-regulated hormone receptors resulting from the ovaries’ inability to pro-
duce eggs cannot satisfy the binding requirement of hormones; and their changed sensitivity
to the ligands (numbered 1); which leads to the difficulty in formation of receptor-dimer
complex (humbered 2); and followed by translocation failure in hormone-receptor complex
into the nucleus (numbered 3); down-stream this produce a halt in processes such as gene
encoding/transcription (numbered 4) and translation (numbered 5). The aforementioned
series events in cerebrovascular cells change the plasticity of sex hormones receptors, which
was dubbed as “the hormone-receptor remodeling” in menopausal population, and this
ultimately produce a targeted-functional alteration of hormones, which either exert function
in other peripheral end-organs or lead to brain vascular accidents.
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a detailed study protocol should be
produced and a step-by-step proce-
dure used. It is only by doing so that a
reasonable and reliable result on
whether the present hypothesis is
right or not could be determined.

Any paradoxical results from dif-
ferent studies need to be explained,
no matter what theories or models are
used. For the present hypothesis on
HRT in cerebrovascular diseases, if it
is proved, at least in part, the benefits
are significant. In addition to giving
explanation to this ironic phenome-
non, the more direct effects are that
we can take certain steps to find use-
ful therapeutic methods to treat it. It
would be a new start point to find
ways to resolve such problems as: 1)
How to improve the sensitivity of
HRT hormone receptors to their lig-
ands in postmenopausal populations?
2) How to avoid the genetic alteration
in these receptor-associated genes
encoding? 3) Are there any blockade
factors existing that interrupt the
normal process of hormone’s action?
4) Will the existence of this HRT
remodeling theory be beneficial or
not?

The administration of HRT in
postmenopausal people, if the present
hypothesis is proven true, would be
reevaluated; its positive and negative
effects better understood. If it is de-
termined that it was wrong originally
to treat these people with HRT, a
more reliable treatment may be put
proposed and explored.

Conclusion

There is a need for a better under-
standing of the role of hormones in
cerebrovascular events. It is ironic
that on one hand HRT provides
neuroprotective effects on menopau-
sal women after or during a stroke,
but on the other hand is also some-
thing of a problem in this context.
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Past knowledge should help to intelli-
gently guide the future. No matter the
results one obtains from HRT, further
exploration should be processed to
clarify the exact role of hormones in
cerebrovascular-risk threatening the
elderly. Possible answers to this ques-
tion may come from extending the
research, where new roles for hor-
mones in cerebrovascular diseases are
prime objectives. The remodeling of
hormone receptor, a consequence of
the alteration in receptor plasticity
resulting from the expression, density,
sensitivity and function, may give rise
to a target-directed change in HRT
hormones. Ultimately, we could not
see what we want to see. If the pre-
sent hypothesis is true, it would ex-
plain why so many different results
were obtained under similar condi-
tions, and additionally give impetus
for further research into this problem
with a view to finding corresponding
interventional methods.m
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