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Reaching to sustainable development through indigenous knowledge
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Abstract: in recent decades following issues had been recognized very essential : programming and performing
development plans, indigenous knowledge at farming, pest control, ranching, veterinary, nutrition, medicine,
watershed management, foresting, architecture, urban planning, social associations and decision making method as
sustainable technology. At on hand, reason of this great evolution can be found due to wrong policy and at the other
hand in undesirable environmental consequences of these policies.

[Sharareh Khodamoradi and Mohammad Abedi. Reaching to sustainable development through indigenous
knowledge. Life Science Journal. 2011;8(4):1-6] (ISSN:1097-8135). http://www.lifesciencesite.com
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Introduction:

Our today's world is the contradictions and
collision's world. Contradiction between cultures,
religions, different societies and countries. In recently
years, from Renaissance till now, as much as human
had developed, they also had contradictions and
collisions in their world (Azkia and imani, 2008).
One of these contradictions is the contrast between
tradition and modernism. Maybe we can find these
contrast roots in colonial era, the time when colonists
promote their innovation in their colonies. Mostly
these techniques and innovations show their
Indigenous knowledge and the way of their living is
foolish and inefficient and tried to enter industrial
ways in to their life to increase production efficiency
through this way. Thus the way of their living which
was been formed during thousands of years has gone
to be forgotten little by little (Bouzarjmehri, 2004).
We can say, agriculture part is bearing the most
damage in this rapid industrialization process.
Absolving old and compatible ways in agriculture
part and replacing and using of implant, harvest
patterns without any proportions with environment
has caused decrease of production efficiency, soil
erosion and hard destruction of environment during a
long time. Finally, at the end of the 20™ century
decades, some solutions were suggested to solve
these inconsistencies and problems. So the
importance of Indigenous knowledge and effort in
compilation of that with modern knowledge were
considered and it was tried to make general and
stable view in relation with environment and the way
of living through this way (popzan, 2002).

http://www.sciencepub.net/life

By first of 21 century, world see some sings of great
concerns about social, economic and environmental
system sets. It is expected that world population
reach to 8 billion people at 2025. Increased
consumption and poverty have led to high pressure
on environment. At so many areas, environment
condition is more fragile than before. We have faced
decay at environmental issues, especially at vast parts
of developing areas of world, in spite of considerable
improvement of rivers conditions and air quality at
some area such as Europe and north of America.
Increased consumption, rare sources and factors such
as population growth and imbalanced growth, would
endanger, development of different countries
(Popzan, 2002). Obviously, economic development
can follow unexpected social and environmental
affections involving weather changes, using
freshwater sources inordinately, decrease living
diversity and increase inequality (Gigler, 2003).
Sustainable development is outcome of development
that follow multi dimensional economic activities
with protect environment and its related social issues.
So in current decade, presenting indigenous
knowledge issue was reinforced in order to present
modern approach of development, in which the issue
of human-oriented of development would be insisted.
In this modern attitude toward development process,
environmental, social and cultural concerns were
emphasized over economic interests. Indigenous
knowledge is part of national capital of each nation
which encompasses their beliefs, values, practices,
tools and local acknowledges. This is the same
knowledge that, different nations had found their
foods from nature, prepared their clothing, settled in
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home, educated their children, organized their society
and kept health of themselves and poultries, during
the centuries thereby (Eshraghi, 2004).

Comparison of Indigenous and modern
knowledge:

Indigenous knowledge is different from modern
knowledge in some cases that we will explain them
as follow:

- Modern  knowledge is  reductionism
(atomistic) but Indigenous knowledge is
holist

- Indigenous knowledge is reductionism
(atomistic) and modern knowledge is holist

- By using Indigenous knowledge we can
reach to a sustainable agriculture and modern
knowledge doesn't have this feature.

- Government organizations have known
Indigenous knowledge unreliable but modern
knowledge is supported by scientific
organization and institutions.

- Indigenous knowledge is available for rural
people but modern knowledge is not
(Rajasekaran and et al, 1996).

Compilation of Indigenous and modern
knowledge:

Many experts believe that for making a sustainable
development, Indigenous and modern knowledge
should be combined. Nowadays, so much efforts
have done to make use of Indigenous knowledge but
main part of these efforts were done for derivation
and making it scientific (Burger, 1997).

Amiri Ardakani and Shah vali (2003) believe that
the undesirable outcomes of development on people
and rural environment is the result of using new
science by scientist, so by blending and making
relation between modern and Indigenous knowledge
we can solve this problem.

Millar believe that by combining Indigenous and
modern knowledge we can make trust between
researchers and rural people, because by using this
way researchers and rural people know themselves as
a partner that are responsible for a common process
and product. Millar believe that the trust is the reason
for future development (Penny, 2001).

Experts believe that there is no way to reach
sustainable development except to combine
Indigenous and modern knowledge.

Indigenous and modern knowledge will complicate
when:
1-  We solve structural barriers such as political,
economical, cultural and social difficulties.
2- We correct the thoughts on educational
systems by emphasizing on learning and
thought process and also correct the thoughts

http://www.sciencepub.net/life

on research systems by emphasizing on
audience and beneficiaries needs.

3- We solve communication barriers that cause
inactivity on relation process and steady and
dynamic flow of knowledge between
peasants, experts and scholars. (Emadi and
Amiri Ardakani. 2004).

Concept and nature of indigenous knowledge:

Indigenous knowledge is local knowledge that is
restricted to one specific culture and/or certain
society. Indigenous knowledge is different with
scientific knowledge that was established by
universities and scientific communities. This
knowledge is basis for decision making at field of
agriculture, health, education, food and natural
sources (Warren, 1993).

Indigenous knowledge is set of all knowledge
and skills that people enjoy in one geographical area (
in one environmental conditions) that most of their
skills and knowledge be transmitted to next
generation, and new generation would be adapted
with them and add to it ( Merrewij, 1999).

Since, each knowledge is consequent of
individual interaction with environment, so
indigenous knowledge is consequent of indigenous
people interaction with their environment. Chambers
with emphasis on people’s role at development
process believes that “rural people’s knowledge”
term is more eloquent than other terms for indigenous
knowledge. Our purpose of rural people are producer
farmers, input buyers, agriculture production sellers
and etc. “people” in above phrase emphasis that this
knowledge is more verbal and less has been written.
This word also referred to whole knowledge system
which contains concepts, beliefs, and attitudes and
also contains gain, store and transmitting knowledge
process (Rajasekaran, and Babu, 1996).

Sustainability and sustainable development:

Sustainability is meaning to make economic, social
and environment's views in harmony with our
constant needs. Sustainability includes widespread
and comprehensive points and is depended on
interference in social issues. It is concentrated on
future and today's issues and is a world movement
and in harmony with our authorities (Kolawople,
2001).

The correct concept of Sustainability has fallowed a
certainly and warranty of life satisfaction quality for
everybody. Of course for reaching to this constancy,
it is not enough to decrease pollutant activities or
prevent of increasing levels of consumption, but also
we should make a suitable schematization for
decreasing poverty and making activity for reaching
to equanimity and improvement of chances in and out

lifesciencej@gmail.com




Life Science Journal, 2011;8(4)

http://www.lifesciencesite.com

of countries. Sustainability had implication on steady
and sustainable conditions. Steady condition
encompasses distant horizons (Dewes, 1998).

The concept of sustainable development is a
complicated concept that is explained by different
people in different ways. From international
viewpoint, the more famous definition of sustainable
development is obtained through 1978 reports by
Brandt land commission with this title" our common
future" that is defined as fallow: sustainable
development is a development that contain our
modern needs without making any problems in
providing future generation's needs.

Sustainable development recognize that
social, economic and environmental results are
related to each other and they should be equally in
harmony for making decisions process. Decisions
which are based on Sustainability will help future
generation in reaching to a well environment and
success economic (Box, 1999).

Infrastructural information in  sustainable
development:

Ideal and infrastructural information in sustainable
development consist of:

1- Environment and economic integration:
economic decisions should be made according
to their effect on environment.

2- Making guarantee between generations:
decisions should be made according to their
effect on future generation's environment

3-  Social justice: all the people have this right to
have an environment to grow on it and be
successful

4- Environmental protection: it is needed to
protect of natural sources and support plants
and animals.

5- Quality of life: a widespread definition of
human welfare should be given which is more
important than economic welfare.

Reaching to sustainable development through
Indigenous knowledge:

Dictated pattern’s failure through western
development countries to third world countries show
that Indigenous knowledge is necessary to reach
development.

Untrop believe that wusage of local
knowledge is efficient and useful in development and
Indigenous knowledge’s researchers believe that
they achieved to an important source for innovation
in agriculture methods and a good farming
production to improve the rural people’s life. On his
idea, some of researchers call Indigenous knowledge
as a good supplement and replacement for modern
knowledge and they have tried to spread the usage of
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this knowledge all around the world. These plans as a
“communion research with farmers” or “first is the
first” are introduced. In this research method, private
organs and local groups have the main role and
unlink the current research plans, the tests are done
with the farmers attendance in their farms and not in
research centers and far from environment condition.
The ways that farmers and rural people use for
management of their living environment are the most
scientific ways, although we couldn’t understand it at
the first sight (Chambers, 2000).

Eshraghi (2000) explained that by introducing
sustainable development model or development
environmental model and according to world food
organization (FAQ), sustainable development will
create when applied technologies in rural
development are in proportion with rural people’s
knowledge and also are acceptable by them. Also he
says that one the main ways to reach sustainable
development in society is that to have enough and
necessary attention to the rural‘s Indigenous or local
knowledge (Merrewij, 1998). It is also explained that
attention to this knowledge needs a complete
recognition of rural people and their knowledge that
through assembling of this knowledge we can find a
correct way to reach a sustainable development and
we should know that the movement toward
sustainable development is not possible without
correct using of Indigenous knowledge. Many
development experts believe that the Sustainability of
this concept is at the studying of this knowledge and
in becoming popular in development. Indeed,
Indigenous knowledge with its holist features had
known the relation between nature's components
better and had smoothed the way to Sustainability of
development (Gigler, 2003).

We can summarize the usage of Indigenous
knowledge in development as fallow:

1- Protection and maintenance of natural sources.
Indigenous methods in management of natural
sources are suitable pattern for managing
natural sources in sustainable development.

2-  The success of sustainable development plans
is depended to rural people's communion at
designing, schematization, performance and
assessment. Use of Indigenous knowledge is
necessary for rural people's communion.

3- Indigenous and modern knowledge should be
combined because according to our needs and
vulnerability of remained natural sources, none
of them are able to remove our needs a lonely.

4- For recognizing development needs, trouble
shooting problems should be polestar from
rural people's view and recognizing problems
and making efficient relation with rural people
are possible through Indigenous knowledge.
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5- Inindustrial countries, Indigenous methods are
forgotten completely because of using modern
knowledge in production process. As
Indigenous methods are the most suitable way
for achieving sustainable development goals so,
many efforts were done to make this
knowledge alive.

As a result not only we shouldn't forget the
Indigenous knowledge but also we should use of this
knowledge in developmental plans. Using Indigenous
knowledge in developmental projects will help to
have sustainable development in villages. So
developing and not developing that were using of
western development patterns for many year, should
use of their Indigenous and local knowledge which is
the result of many years experience and by helping
these plans they can reach to a sustainable
development(Brouwer, 1998).

Sustainable agriculture

Sustainable agriculture is kind of agriculture
that is toward human’s interests and has more
efficiency of using resources, and also is in balance
with environment. This definition is in harmony with
changing social and politic factors at agriculture
development.and also it referred to kind of
agriculture that is enable to produce enough foods
without destroying world sources or polluting
environment. It is also kind of agriculture that is
follow with social values, agriculture family’s
welfare and supplying needed foods.

Generally sustainable agriculture is every kind of
production system which follows theses goals:

More complete mixing of natural processes such
as food cycles, nitrogen fixation, and relation of pests
and natural disasters with agriculture productions
processes.

Decreasing use of that non-farming, outside and
non-renewable inputs in order to reduce damage to
environment or less damage to farmers and
consumer’s health.

More fair access to interests and productions
opportunities and progress in order to access to forms
of agriculture that is fairer, and also increasing self
reliance between farmers and villagers (Chambers,
2000).

Using more potential biologic and genetic
aptitude of plant and animal species.

Using more local knowledge including
innovative approaches that scholars didn’t understand
it completely or farmers didn’t accept it extensively.

Combined agriculture would prepare this
opportunity for common systems to apply needed
reforms without creating inclusive changes in it
toward organic systems. Therefore, aforementioned
systems are considered as medium between common
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intensive  agriculture and organic agriculture
methods.

Two principles have especial importance at
sustainable agriculture that is:

at early 1980’s, with the emergence of new
concepts, renewable agriculture and sustainable
agriculture evolved and indeed it was based on
“ecological interplay affect”.now, this concept forms
alter indigenous agriculture philosophy.

Sustainable agriculture presented from 1987 at
global scale. In this principle, “agricultural interplay
affects with society” is presented. Three issues are
important about sustainability: first is enough income
especially between poor people. Second is increasing
access opportunity to food and its consumption. This
means that more food should be prepared through
increasing production and improving marketing.
Third issue contains protecting and improving natural
resources (Louise, 2000).

Conclusion:

Not only attendance of indigenous knowledge is
necessary for applied researches but is important at
compatibility researches and it enforced importance
of attending to indigenous people and their
knowledge. Therefore, applying affective strategy for
transmitting technology has been among from
affective fields at attending to indigenous people's
knowledge and especially experts; because,
development institutes realized positive their affects
for doing this more than ever (Merrewij 1998).

Indigenous knowledge has been manifested at
sustainable process and improving extension
programs at industrial countries of world, very well.
Indigenous knowledge related to agriculture,
medicine, food and architecture has been widely used
At European countries, USA, Canada, Australia, by
new names.

At one research as a name of ‘“analyzing
position of indigenous knowledge at sustainable rural
development” that was done by Buzarjomhore (2005)
it was signified that although there are some
differences between indigenous and formal
knowledge, but they should not be compared,
because they are complementary of each other and it
is possible to gain successes by synthesizing them
that is impossible lonely. Base on new paradigms of
rural development in order to solve rural problems,
we should first refer to indigenous solutions and if it
was working, then we should reinforce it; if not we
should test and use outside solutions. Findings of one
research done by Emadi and Amiri (2004), as
“Synthesizing indigenous knowledge and formal
knowledge as necessity for accessing to sustainable
rural development”, has shown that dominated belief
among educated groups toward Indigenous s and
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their knowledge is precondition of every interaction,
synthesis and relation. Creating revolution in formal
education systems in order to attending empirical
knowledge area is considered as one of main
necessity of this synthesis that is outcome of years of
researches. Researchers attention to “exploiter’s
accumulated experimental and historical wisdom” is
one of other necessities of this revolution by using
cooperative, qualitative and filed methods. Also,
applying mutual extension ways and creating
revolution at communication system between
governmental, education-extension centers and
farmers and rural people so that they be interacting,
was considered as precondition and necessities. At
researches as “indigenous knowledge at development
process” done by Karimi (2003), findings show that
indigenous knowledge is principal factor and main
source at the field of research of sustainable
development, decreasing poverty, enabling local men
and attracting their participation at activities and rural
development programs, developing and producing
appropriate  technology, self-reliance of rural
societies and country.
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Abstract: By the activities such as promotional services for increasing the rural women’s skills in various fields and
by increasing the rural women’s knowledge in social, politic, cultural and economic fields and by using micro-credit
plans for motivate and support women in economic development and their self-reliance, we can increase the rural
women’s empowerment. Rural women’s financial self-reliance has many social & economic influence as it made
them self-sufficiency, it changes economic behavior and it makes women independent, it will be effective in
economic development in family & society , it also improve the women’s roles in society and it causes self-
confidence in women , it builds family strength and it causes to respect the women rights more than before and
women will become equal with men in all their rights, of course we won’t have patriarchy in the family . The
women’s empowerment in the rural society will increase because of all the aspects of rural women’s self-reliance
and their position will be confirmed.
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Introduction:

Rural women constitute about half of the
world’s population and in the world production
supply they have energetic communion and constitute
a great part of agriculture workforce. They
constitute% 50 of the workforce and they participate
in the production of half of the foods in the
agriculture section. As an example the rural women
constitute about 70 to% 80 of agriculture workforce
in sub-Saharan Africa, %65 in Asia, %45 in Latin
American & Caribbean, %80 in Nigeria & Tunisia
and %80 in India, but their role in production system
is the men’s supplements roles and this causes a big
responsibility inside their mother & wife duties and it
takes a great time and energy of them. Studies in this
field show that women spend about two thirds of
their time for production, management & organize of
their house as the men spend only one third of their
time for such things. (Varzegar & Azizi 1367).

Poverty spreading in village is a global issue.
According to the Fao finding about % 75 of world’s
poor people that are more than 1 milliard people are
living in rural zone and more than % 70 of this
poverty people are women. As the most of the people
who are poor are living in village and are women is
the reason for insufficiency of rural development
programs.

One of the other basic barriers in development of
rural women is their independent inaccessibility to
get credits for investment in their job. Although their
illiteracy is the big barrier to use of bank credits, but
this view that women are dependent people that their
husband should decide about their financial decisions
is the other reason that rural women couldn't access
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to official credits. Maybe these barriers are the reason
why rural women are happy about applying micro-
credit thought in village. (Najafi, 2007).

It seems that experiences which are obtained from
performing financial programs in some villages in the
developing countries could answer clearly to such
questions.

A glimpse to previous planning about rural
development in the world shows that from 1950
many developing countries understood that the main
reason for making their economic growth
(development) slowly in their countries is the
weakness of investment in the agriculture part.
Although many countries by patterning from
developed societies have proceeded to improve &
develop their industrial agriculture part and by this
action not only had irreparable damages to many
traditional farmers but also the main problem (the
lack of capital sources) is also remained in the rural
regions. (Rahimi, 2001).

Women's self-reliance and independency were
the outcome of giving credits to women and in some
cases were the obstacle of receiving credits by
women which is necessary to explain about them
shortly.

Cultural & social effects of rural women's
financial self-reliance

As it mentioned before the traditional culture in
villages was the reason for weakening women rights
and made them oppressed, it is possible that women's
self-reliance & financial independency in villages
make some crudities (malformation) in the family
and village for a short a short time, but we can't
disregard it's positive outcome in the social &
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cultural occasions in the long time, here we will
discuss about some of these outcomes (Goetz and
Sengupta, 2003)

1- Preferment of women role and their social
place:

Women's financial self-reliance can increase the
women's social role & place in the villages. In the
new condition some of their assignment roles could
change to acquisitive roles. The women should use of
all their power & energy for doing their acquisitive
roles. Thus they can find active view to different
functions. The people & groups could increase their
social place in the village with improving their social
role. If their role and social place preferment be
accompanied with the increasing of social
intelligence & knowledge, it can have more effect
culturally. (Amiri, 2000)

2- Increasing self-confidence:

Self-reliance in different life aspects can increase
people's self-confidence. Rural women who are
financially independent can live peacefully. With
decreasing their problems in life, their self-
confidence will increase. And self-confidence is one
of personality & mentally condition for being success
in life.

3- Family consistency:

At the first, it seems that rural women's financial
independency is not acceptable by their husband and
this causes some gaps in their family's relations. But
little by little these problems will be solved by
increasing the rural people's knowledge. Usually
poverty is one of the reasons which will destroy or
decrease family's consistency. Women by working
and having income can help their husband & family.
(Fakhraee, 1381)

4- Change in family's relation:

The rural women with having a job and financial
independency can change the viewpoint of people
who live in villages and cities and they will not look
at the rural women as a weak and dependent people.
But also their title and place will increase among
their families. So by changing people's view to the
women, gently we can see some changes in their
family's relation which will have respect to the
women's right. By increasing women's knowledge
and by introducing new rural institution which give
financial & authority service to the women, their
stimulus (motivation) for reaching their social rights
will increase and they try more than before( Amiri,
2000).

5- Making patriarchy weak in the family:

Gently, with changing family's relation in the
villages and by increasing rural people's knowledge,
we can make the men and women's right equal and
also we wont have patriarchy in the family, although
patriarchy has historic and olden root in our villages
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but with improving women's position and increasing
their cultural and social know ledge we can destroy
patriarchy in the rural families. . (Chowdhury, 2005).

6- Population and family adjustment:

The practitioner women's view about the number of
the children is different; studies show that
practitioner women are interested to fewer children to
the house keeper women.

By decreasing families in the village and women's
financial independency we are more hopeful to adjust
family's population in the future because villages
have important role in the population increase in Iran.
(Shaditalab 75).

Conclusion & discussion:

If rural women could provide a job for them
by getting credits, loan and other financial
convenience, through their income they can get self-
reliance or financial independency and we will see
social, cultural & economic change in village. The
question here is that if these changes have positive or
negative aspects in the village? It's natural that every
change in social phenomenon has both positive and
negative aspect, but which is Important here is that
which aspect is more than the other and it depends to
different condition in various societies. In our rural
society there is an especial social & cultural kind that
it's outcome maybe different and in some case
inconsistent. With these actions rural women could
be in idealistic economic condition and they could
live without dependency to their husband's income.
In most of the villages in Iran there is patriarchy in
the families which is not acceptable for the most of
the rural people and groups. When rural women
became financially independent, it's acceptable to see
its cultural & social outcomes.

Giving the right that women make decision,
independency to their family, increasing the cultural
knowledge among them& making relation with new
institutions, having independency in making decision
about marriage, occupation, migration & something
like this are the right that women have got it.

Honduras, Mali and Thailand”. This
approach looks for empowering women through
financial services with education. In this approach,
women get familiar with importance of credits
through education and extension and also familiar
with ways to access it through establishing different
groups.

Shahnaj and chaudhury(2009) in research as
“credits and its role on empowering women
concluded that there is meaningful relation between
attending in credits programs and empowering
women , at economical dimensions .Ruhal amin and
others (2010) found that those who joined credit
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funds had more ability rather than those who didn’t.
Jameela (2010) presented that credit programs has
shown lot of affects on empowering women so that
has increased their social, politic and economic
ability. Thus it is obvious that credits programs and
its educational and empowering programs can be
affective on social, humane and economic
development or rural society, if it be associated with
proper and gradual practices and base on reciprocal
communications principles and apply opinion of local
society. Maybe the main challenges that threaten
credits associations , is lack of necessary emphasizes
on social dimensions and on reinforcing their basics,
that practically cause that this social foundations lose
its efficiency soon and practically changed to
unsuccessful institution.

In order to overcoming dominant consideration,
experts believe that we should consider following in
protection process of these social institutions
-Relating public established institutions with each
other and networking established institutions
-Emphasis on stability and self reliance of
management system of credits institutions from
financial and economic dimensions
-Efforts to gain local confidence and credibility
among contacts
-Effectiveness of costs and economic and financial
efficiency inside established institutions
Also following suggestions has been offered:

e  providing extension educations for men in
order to believe economic role of their
women, and give them chance of
corporation on all economic , credits fields

° Since that base of credit association, forms
base on People Corporation, so it's good
chance to use these communities to expand
extension-education activities. so it is better
to consider special programs on different
extensional filed such as agriculture |,
ranching, family health, housekeeping
economy and other fields accordance to
condition of region and rural women’s
needs.

Giving the right that women make decision,
independency to their family, increasing the cultural
knowledge among them& making relation with new
institutions, having independency in making decision
about marriage, occupation, migration & something
like this are the right that women have got it.

Women by getting these rights can make change in
the rural cultural & social issues which make
disfunction & crudity in their family's relation.
However, rural women's self-reliance has caused
improvement in the economic, social & -cultural
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issues. For solving women's self-reliance problems
we can do these activities:
- Giving promotional services for increasing
rural women's skills in various fields.

- Giving promotional instructions to men for
believing their women's economic role &
their women opportunity to participate in all
economic, authority & ... aspects.

- Increasing rural women's knowledge in all
social, political, cultural & economic fields.

- Making use of micro-credits programs to
motivate & support women for doing
economic affairs better & finally to make
women self-reliance.

Its result is that, exploiter can’t access to
desirable condition of production efficiency at first.
Secondly, he would incapable for loan repayment.
Third, his activity doesn't contain consistency.
Fourth, remarkable part of provided credits would
exit from production cycle due to exploiter’s
incapability and lack of skill in exploiter. His
technical and occupation skill would improve, if
credit is being provided for exploiter as a credit
program. and he knows and can applies loan properly
and well timed for production and activity, so
condition of production and level of income , level of
life and would improve.

Women by getting these rights can make change in
the rural cultural & social issues which make
disfunction & crudity in their family's relation.
However, rural women's self-reliance has caused
improvement in the economic, social & cultural
issues. For solving women's self-reliance problems
we can do these activities:

- Giving promotional services for increasing
rural women's skills in various fields.

- Giving promotional instructions to men for
believing their women's economic role &
their women opportunity to participate in all
economic, authority & ... aspects.

- Increasing rural women's knowledge in all
social, political, cultural & economic fields.

- Making use of micro-credits programs to
motivate & support women for doing
economic affairs better & finally to make
women self-reliance.
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Abstract: Policy makers and service providers have increasingly come to view information and communication
technologies (ICT), and particularly the Internet, as an important tool in providing disadvantaged groups and areas
with access to information, services and markets that would otherwise be inaccessible. The concept of development
of the rural, today, is not just project initiatives and governance; it is much more beyond that. This paper uncovers a
whole plethora of ICT emergence as a technology of the new millennium. Against the backdrop of the ongoing ICT
boom, this paper makes an attempt towards studying its applications and usage planning process and policy making
for the rural communities focusing on how it helps in aligning the key factors and reduce the problems of alienation,

fragmentation and dislocation of knowledge.

[Fatemeh Vahidi and Ali Badragheh. Utilization of information and communication technologies (ICT) in
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Introduction:

Information and Communication technologies
(ICT) have a potential for economic growth and
social empowerment (Nandi, 2002). Direct or indirect
application of ICT, in rural development sector has
also been referred to as “Rural Informatics”. Rural
economies can be benefited from ICT by focusing on
social production, social consumption and social
services in the rural areas (Malhotra, 2001). The
inculcation of a Citizen-to-Government (C2G) and
Citizen-to-Citizen (C2C) interface would provide this
link that would also lead to community participation
in design and implementation of ICT interventions.
This in return could promise better economic
opportunities as well as social inclusion of rural
people in the processes of governance. Such
attributes in the social set up are essential
prerequisites for good governance and rural
development.

Concerns about educational quality and
educational opportunities with the necessity of

developing those most vulnerable are the
accumulation of globalization is symbiotic.
Generally, "the changes of globalization in
developing countries, on low-income groups,

especially women and girls and" low skill workers, as
well as all groups applying for and obtaining new
skills to press. (Bellamy and Taylor, 1998).
Technologies (ICT) during the past two
decades have had many points of contact with
education and training. The development of
technology is placing new demands on expertise, and
it is also leading to the increased use of information
technology (IT) in instruction and learning. As early
as in the 1970s discussions of the future of school
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systems started to pay attention to the opportunities
provided by ICT.

Now with the approach of the new millennium,
IT is playing an increasingly central role in almost all
future planning of schools and instruction. (World
Bank, 1999).

The process of development in a country is to
be aided by its governance. The goal of governance
“should be to develop capacities that are needed to
realize development that gives priority to the poor,
and creates needed opportunities for employment and
other livelihoods” (The World Bank, 1992, UNDP,
1994). Increased number of poor, hungry or
marginalized people in a country represents decrease

in its quality of governance. To promote
development, various studies have proposed
governance in the contextual realities of each

country, including veritable participation of citizens
in the governmental decision-making process
(Grindle, 2004; Evans and David, 2006). Several

Institutions and experts accept Governance as a
reflexive process, wherein policies, institutions,
outcomes and analysis interact, to maximize the
process of participatory development (UNDP, 1997,
Ludden, 2005; Mehta, 2006).

Information and communication technologies
(ICT), including radio and television and the newer
digital technologies like computers and the Internet
as potentially are introduced powerful tools and
activators of educational reform and changes.
different ICT, when properly applied can be
developed to help access to education and the
relationship between training and workshops to
strengthen the increasingly digital, the quality of
education also helped to create teaching and learning
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in an active process connected to real life high take.
However, the experience of being raised by ICT in
the classroom and other educational sites around the
world during the last few decades proves that is not
automatic fully realize the potential benefits of ICT
training. (Guptaand et al, 2004)

But nowadays, ICT is more than a technology.
Although the old technologies such as telephone,
radio and television, will be less attention in the past
but were used as educational tools. For example,
"radio and television are used for over forty years to
open and distance education. In this regard, although
print remains the most expensive method and
therefore available, but in developed and developing
countries is provided the most prominent mechanism.
Internet and computer use in developing countries
still in early stages are spent and if they used are
limited due to is expensive infrastructure and access
to them.

1- The challenges to educational policy and
planning:

To achieve promotion and reform in education
through ICT, should be considered explicit and clear
objectives, guidelines, mobilize the required
resources and  political  requirements  for
understanding the primary goal in all levels. Some
essential elements in planning for ICT are listed
below:

1-1-A correct analysis of the current state of
education system. ICT impacts should be considered
institutionalized as current methods, respectively, and
especially "those ICT to drive forward and the
barriers should be recognized, as well as those related
to education and training programs, infrastructure,
capacity building, language and content and finance.(
Collis, 2004).

1-2-Educational objectives at different levels of
education, as well as various aspects of ICT
applications that can best meet these goals in the state
be used. Policymakers must understand the potential
of ICT in various different goals when the concepts
are used.

As well as may alert best practices around
the world, about the priority educational needs,
financial and
Human resources and capacity bottlenecks the
country and how these experiences can be adapted to
the specific needs of the country (Hakkarainen,
2000).

1-3- Identifying stakeholders and coordinating
actions among different interest groups.

1-4- Conducting chosen model based on ICT, should
are tested on a small scale, best design models or
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those who proved they can be used in other areas.
Such guidance is essential for identifying, correcting,
feasibility, etc.

1-5- Preparation of available financial resources and
identify strategies to generate financial resources for
strengthening the application of ICT in the long run.
(Harris, 1999).

2- Infrastructural challenges in education of based
on ICT:

Before any program of based on ICT to run,
an Educational technology infrastructure is placed
above infrastructure = of  information  and
telecommunications. Policy makers and planners
should carefully take into account the following:

2-1- At first, is there suitable rooms and buildings for
placing technology? Building schools in countries
that they are too old, is required to ensure an
extensive repair of electrical wiring system, building,
cooling and heating, ventilation and safety.(
Swaminathan, 2002).

2-2- are there electricity and phone? Developing
countries, vast areas still lack adequate power and
several miles away their nearest phone station. In
some African countries are using wireless
technology, although expensive approach, but other
developing countries with poor telecommunications
can try this solution.

2-3- Policy makers must are examined also attending
a variety of ICT in the country in general and the
educational system (all levels) in particular. For
example, "a primary need in education of based on
ICT (using a computer and via online) access to
computer and Internet services at the community
level, especially schools and host families (Virgo,
2008).

3- Challenges of Capacity building:
Various attempts should be occur throughout the
educational system integration for success of ICT.
3-1- professional development of teachers should be
have five-axis: (Dadgaran, 2002)
e Skills in specific applications
e merging in existing curriculum
e curriculum changes regarding  the
application of IT (including changes in
instructional design)
e Changes in the teacher's role
e to support educational theories

Ideally these should be served in pre-service
training of teachers and be upgraded in in-service. In
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some countries, like Singapore, Malaysia and
England, is required to recognize the application of
ICT training courses. ICT will change speedily
technologies and in this regard even the most elite
teachers need to promote ICT skills and are welcome
the latest developments and best practices.

Although the first focus is skills with specific
applications but other four focus is importance.
Research on ICT application in different fields as
education and uniform over the years show disability
as a barrier to teachers successfully plan, understand
why they should use ICT and how to properly get the
best teaching aid.( Falk and Wolfmayr, 2008).

Unfortunately, most teacher professional
development in ICT has been the emphasis on
teaching tools and their application in education. If
learning process being Student centered, anxiety of
teachers from being struck by the technology or the
loss of authority in the classroom, can be prevented
and as a deep understanding and feeling a severe
change in their role than do not have to be raised.

Whether ICT will replace teachers? Answer is
"no". In fact, with promoting ICT in the classroom,
teacher's role in learning process is even more
important. What can and should change is the role of
teacher. Likewise the role of students "developed
since the ICT can be opened classroom doors to the
outside world, the community could be a new role in
class. (Mohseni, 2003).

Since education is transferred in model
centered- teacher to centered-student model, the
unique authority of teachers was low and are known
more than as facilitators, observers and trainers (of
the absolute ruler to guide the way).

Primary task of the teacher is teaching students
how to ask questions and to discuss the issue, make
hypotheses, and then if necessary to reach
Information about finding the issues raised in relation
to the assessment. (FAO, 2000).

Because of improved ICT training a new
experience, even for teachers, teachers learn
educational process and new things are discovered
among the students.

Plus this is not unusual to see students in a
class based on ICT undertake formal and informal
roles of teacher to younger friends and students and
sometimes even for teachers. (Saadan, 2001).

Teachers and students from different schools,
experts, parents, community and business leaders,
politicians and other stakeholders are involved in the
educational process areas as resource persons, critic,
observer and encouraging,.

They also are essential and general customers
for student published work on the Web or other
media. Not many teachers reluctant to use ICT are
especially "computer and internet usage. Hannafin
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and Savenye were found several reasons for this
reluctance:

e Poor design of software,

e pessimism towards Computer effects of
increasing efficiency in teaching,

e lack of managerial support,

e the time and efforts to increase technology
and learn how to use for training

e Fear of losing authority in the classroom, as
class is centered student.

These are points that should be served in pre-
service training and professional development
programs in in-service training of teachers. In in-
service training about professional development of
ICT teachers, should in the long run, be flexible and
possible. (Cecchini and talat, 2002).

For many teachers lack the necessary
conditions, and with less rights in developing
countries, adaptation of ICT effectively subject to
granting the necessary opportunities for learning
things that they need to learn according to their own
experience. Motivation of teachers and supporting
teachers to pursue professional development plan is
necessary. That can be promoted as with ICT
initiatives for teachers who are classroom teachers or
ensure adequate access to technology is after training.

Results:

This paper is a multidisciplinary study of ICT
initiatives for rural development. It emphasizes
adoption of a more systematic approach for
integrating Traditional Knowledge Systems (TKS)
and ICT inputs to ensure sustainability of rural e-
governance projects. The study of literature related to
rural development and e-governance has indicated
various issues impeding success of such initiatives.
The main issues are lack of localization of content for
rural communities and inadequate participation of
rural communities in design of rural ICT initiatives.
The study therefore suggests the use the systems-
approach to integrate the relevant TKS along with
ICT initiatives in the design of e-governance systems
for rural development. This participatory approach
can lead to creation of more acceptable and
sustainable e-governance projects.

Regardless of the wide differences in ICT
access between rich and poor countries and between
different groups in the country, there are concerns
that challenge the application of ICT in education
with the existing differences among the lines of
economic, social, cultural, geographic and gender
will be broader. Everyone equal opportunities in
terms of suitability for participation are necessary,
but access to various factors, either as users or as
producers through their sources is difficult and
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heavy. Therefore, the primary differences enhance
and even grow. Consequently, programmers'
international education is faced with a difficult
challenge and how to help solve the problem and its
development.

Promoting ICT in education, when done
without careful study, can lead to the marginalization
of those with more favorable conditions are
unknown. For example, "women compared with men,
because of illiteracy, lack of higher education, lack of
time and mobility and poverty, controlling access to
ICT and fewer opportunities for training are relevant.
Also, more boys than girls' access to computers at
home and school are not strange to say that if more
boys than girls are willing to work with computers.
The report of the University Association of American
Women is that "Although some girls have an
important gender gap have been limited, but today's
technology, technology club, and boys in public
schools while its own problems and programs are
settled girls use computers for word processing the
brand". In an assessment in four African countries,
the activities organized by World links remote
international cooperation on projects between
teachers and students in developing countries will
promote, despite creating programs without regard to
sex contacts, sexual inequalities remain Uganda and
Ghana. In addition, while more girls than boys in
relation to academic performance and advanced
communication skills program will enjoy more than
boys, but they were unable to perform their
technological skills were. A set of economic factors,
organizational and cultural differences involved in
the social.

"The high ratio of students to computers and
politics, whoever came first, the first is used in
accordance with the girls wanted it." Girls travel
restrictions in the early hours of daily work and home
responsibilities are that this will limit their access.
Also because local patriarchal beliefs dominate the
boys are in the computer lab environment. Including
proposed measures to address this discrimination,
strategies to encourage schools to create "fair use" in
the computer labs and the holding of meetings and
sexual sensibilities conductivity decreased defense
duties after school girls. ICT provides access to only
a small part of the action is created equal. Equal
attention should also be applied to ensure the
technology really "is used by learners and ways of
how well their needs will cure.

An educational program that reinforced this
approach shows the overall program is bilingual. The
program seeks to establish technology learning
centers for bilingual teachers, students, teachers,
parents and community members. Technical teams
from each center three students, two teachers and the
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director of the Center with at least one female student
and a teacher are female.

Another example of a general approach to the
application of ICT in education, radio education
project Gobi Women of Mongolia, which seeks to
provide professional and educational structure of
women's favorite courses around the nomads and
their opportunities for income generation.

It contains topics such as livestock rearing,
family support (family planning, health, nutrition and
health) to create income in the application of local
raw materials and basic skills for the job is a new
market.
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esteem wouldn’t be marred. Currently, this approach is used at many countries and positive results have emerged.
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Introduction:

Rural women are among those major groups at
society who previously were considered less by
planners, due to specific reasons in the past. And this
problem is more observable at developing countries.
While, by looking at women’s history of economic
and social life, we can find that this great group,
continuously have played basic role in forming
economic condition of country. This great group
consistent with men have had active role at areas of
social-economic activities and always have had major
part on economic production of society. Nowadays,
supporting family supervisor women is adopted by
universal society, as politic, economic a social
concern and nearly all countries applied related
approaches, and however these efforts have resulted
in failure, in so many cases (Banihashem, 1999).
paying part of cost of life by government or charities
, establishing forums to analyze family supervisor
women’s problems , supplying necessary facilities to
grow and improve child’s life quality and paying
facilities to provide sustainable employment, are
among most important approaches to support family
supervisor women . Paying credit facilities to access
sustainable employment with easy terms at limited
time, is one of the most important approaches to
support family supervisor women. Because alongside
supplying their continues needs, their esteem
wouldn’t be marred. Currently, this approach is used
at many countries and positive results have emerged.
(Ghaffari, 2000).

Aforementioned plan, due to containing
special advantage such as giving accessible loan with
low commission fee and no interest rate and also
long-term repayment, could provide chances for
many farmers to release from dealers and broker
jobbers. In this approach, giving micro-credits to
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rural women seems more effective. because alongside
agricultures activities that needed more investments ,
women by enjoying of very micro-credits not only
could create remarkable creativities in rural
productions but also gained worthy economic and
social abilities , and even improved their field of
social presence , well .( Lahsaeizadeh, 2000).

If rural women can work through receiving
credits , loan and others finance facilities at favorite
jobs and live through earned income (as it called
“self-reliance and independence”) , so undoubtedly
we would see changes in social, economic and
cultural relations of village.

Here, Basic issue is that if changes happened
following of these events in villages, have positive
aspects or negative? Naturally, every change in
institutions and social phenomena has both positive
and negative dimensions. (Farghdan, 2001).

Being high and low of each one is depended
on various conditions and terms so it is varied from
one society to another society. In Iranian rural
societies, cultural and social context is such that,
consequences of these phenomena maybe being
different and sometimes contradictory. However
these actions caused that women stand in good
economic condition and also gain self reliance and
rely themselves with no help from husbands, but
dominant cultural space on villages may create some
disorders. At most of villages in Iran, patriarchal with
all features dominate and women’s financial self
reliance may not being pleasant for some human and
rural groups. When women gain financial
independence in villages, impacts and social and
cultural consequences would emerge. (Chabokru and
etal, 2005).

Increasing Suffrage, lack of relying on vast
patriarchal families, increasing cultural
acknowledgment, relation with newer institutions,
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having intellectual independence, making decision
for marrying, occupation, emigration and etc are
those rights that they gain. gaining aforementioned
rights by women in context of cultural and social
framework followed some changes that maybe lead
to disfunctions and even create disorders and
abnormalities at traditional , familial and kinship
relations that dominated on villages (Fakhraee 2002)

What that performing credits programs, has
made in recent years, was on broad outlook with
purpose to access to same results as above findings.

Thus, in one inclusive outlook , it is possible
to use micro-credits programs to solve those issues
which involved with rural women’s economic
limitations, so that lead them toward social
empowerment, in the context of economic growth
(Rahmani andalibi, 2001) .

Micro-credits:

The major beneficiaries of micro-credit programs
are rural women and low-income groups who use the
micro-credits to improve their social and economic
status. Bowman (1997) gives a short but clear
definition of micro-credit in his book, which is as
follows:

“Small, short, collateral-free”; In other words
micro-credit means providing small loans without
any thing as security for law income people and
they’ll pay back the loan in a short period of time.
(Arab Mazar and Motamed, 2005)

For the past two decades, micro-credit has been
one of the solutions considered in order to expedite
investment process and strengthen the financial bases
in rural and deprived areas. Empowerment and
poverty eradication in deprived communities through
improving productivity are all results of micro-credit.
Micro-credit has proven its value in development as
an effective tool in struggling poverty and hunger. It
has the ability to change and improve people’s lives,
especially people in need.

In micro-credit programs there are some other
parts like small saving accounts and deposits; that’s
why they are presented as a credit-saving program
(Moazami and et al, 2005).

The two terms in “micro-credit” refer to tow
fundamental concepts that it is dealing with. The first
term “micro” refers to inefficiency of classical
economists’ development methods. Focus on the term
“micro” implies revising the market’s economical
recommendation in rural development. Small and
micro-scale activities are the ones done within the
local markets with goal of providing livelihood for
households and with least link to the national and
international economy. The second term “credit”
refers to rural circumstances and lack of official

sources which is a critical problem for them. By
designing a micro-credit plan, the system is trying to
provide credit sources for poor families and increase
efficiency of rural market. In micro-credit system,
production is mostly local and industrial, therefore
economic surplus in these programs is relatively law.
Micro-credit system is widely applied in countries
that their national economic program is not capable
of creating job and income generating opportunities
for the majority of society. (Najafi, 2000).

Micro-credit characteristics:
1- Empowerment

Empowerment is one of the major goals of
micro-credit and it’s considered as a proper index to
evaluate it. Creating self-reliance and self-confidence
in people, empowerment is one of the important
factors to deal with poverty. It also creates social
capacity.

Empowerment plans include:

1. Forming financial groups and creating social
capacity

2. Education as a supplementary factor of
credit-saving

3. Assigning management of credit plans to
members

2- Stability

Stability is a fundamental characteristic for a
comprehensive development program and leads to
continuance of the program and makes credit-saving
plans different from others.

Stability indicators:

-reduce dependence on external financial
resources

-reduce trading expenses

-cut the loan subsides (Banihashem, 1999)

3- Creating and expanding income generating
activities
A study conducted by World Bank about
micro financial institutions highlights three
most frequent goals:
1. Creating employment opportunities for
members
2. Increasing vulnerable groups’ income and
productivities
3. Reduce family’s dependence on agriculture
in droughts’ prone areas

The role of micro-credits in poverty eradication:

The first application of micro-credit was about
20 years ago with the establishment of Grumman
Bank in Bangladesh. This bank, providing credit
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for the poor (particularly women as 94% of its
clients are them), has managed to increase income
and economic welfare. Now the program is running
in most parts of world especially Asia, Africa and
Latin America. One interesting point is that unlike
prior perceptions, the poor covered by micro-credit
programs has been very successful in paying back
their loans.

In the countries that credits are provided in a
proper financial manner, not only it has increased
production and income but also it has encouraged
poor to save a part of their income. These savings
can be an important support for the institutes
providing micro-credits and can be a financial base
for more loans and all these result in institutes’
financial dependence.

With the new way of micro-credit payments,
in addition to covering poor’s financial needs, a
combination of other services and facilities are
available for them; such as saving accounts,
educational services, and cooperation possibilities
(Goetz and Sengupta, 2003).

Discussion and conclusion:

Supplying credits and analyzing credits
approaches cause opportunity to activate poor
men’s working power , establishing field for
sustainable production and income , prevent
usurers and pre shoppers of agriculture productions
to plunder poor rural men and finally empowering
poor people especially women who can work but
were deprived to have capital and work tools , and
extension accordance to their activities such as
needs assessment, identifying target group,
organizing poor people , giving needed specialized
and public training and ... have important role on
effectiveness and make effective activities of these
credits.

Woroniuks  Schalkwyk (1998) at their
conducted research believe that now, micro credits,
micro finance sources and small business unites are
most effective mechanism to decrease poverty.

Plitt and others, conducted research as they
called it “do credits programs, can empower
women “? Results showed that corporation at
credits programs helps empowering women.

Goetz s Sengupta (2003), presented negative
image of credits effects on empowering women.
They concluded that most women have minimum
control on their loans. And when repayment period
is short, this shortage of control has devastating
effects on women welfare.

Hashemi and others (2004) found that joining
to Gramin Bank, has meaningful positive affects on
controlling women, and helps to family income.

18

In researches that conducted by Nanda (2004)
became clear that women participation in credits
programs had positive affects on their demand
about health care.

Fiona Steele and etal (2008) in researches that
conducted as called “ influences of credits
programs on empowering women at Bangladesh ,
found that women who joined to credits programs ,
have participated in more educational programs
and have married with more educated men and also
they have saved more and they had more cash .

Ellen and her colleagues (2009) used
approach called it “credits and education at
Bolivia, Ghana, Honduras, Mali and Thailand”.
This approach looks for empowering women
through financial services with education. In this
approach, women get familiar with importance of
credits through education and extension and also
familiar with ways to access it through establishing
different groups.

Shahnaj and chaudhury(2009) in research as
“credits and its role on empowering women
concluded that there is meaningful relation
between attending in credits programs and
empowering women , at economical dimensions .

Ruhal amin and others (2010) found that those
who joined credit funds had more ability rather
than those who didn’t.

Jameela (2010) presented that credit programs
has shown lot of affects on empowering women so
that has increased their social, politic and economic
ability.

Thus it is obvious that credits programs and its
educational and empowering programs can be
affective on social, humane and economic
development or rural society, if it be associated
with proper and gradual practices and base on
reciprocal communications principles and apply
opinion of local society.

Maybe the main challenges that threaten
credits associations , is lack of necessary
emphasizes on social dimensions and on
reinforcing their basics , that practically cause that
this social foundations lose its efficiency soon and
practically changed to unsuccessful institution .

In order to overcoming dominant
consideration, experts believe that we should
consider following in protection process of these
social institutions.

establishing  and
supporting  without ant
involvement

evaluating and constant
financial management mechanisms

improving organization effectiveness

reinforcing  through
direct government

modifying of
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establishing constant relation and interaction
with similar and equal systems.
establishing local , regional and national

networks

e  establishing support and cover systems in
order to decrease risk

e establishing balance and interaction with
financial systems greater decision making
include: capital market (local, regional,
national) and governmental.

also following suggestions have been offered:

e helping to marketing and establishing
many  exhibitions for member’s
productions, credit programs, guiding
and training them in line with group and
workshop activity, can assist them on
economic empowerment.

e since women have pointed to education
deficiency as major barrier for
empowering them , thus educating rural
women at the field of exploiting
different credits and channels of
receiving credits , and also various
educations , is so that lead to enabling
them , that contain considerable
importance.

e providing extension educations for men
in order to believe economic role of
their women , and give them chance of
corporation on all economic , credits
fields

e Since that base of credit association,
forms base on People Corporation, so
it's good chance to use these
communities to expand extension-
education activities. so it is better to
consider special programs on different
extensional filed such as agriculture ,
ranching , family health , housekeeping
economy and other fields accordance to
condition of region and rural women’s
needs .

e it is suggested that vast and exact
programming happens at following
fields:

a- extending insurance, facilities for
amenities

b- educating women about awareness
of their own individual and social
rights

c- persuading rural women about

importance of participating at
cooperatives  and other educational
institutes

d- educating women about job
management and income
management
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Abstract: An experiment was conducted to evaluate effects of treatment efficiency of zinc sulfate and ORS solution
in combination or with ORS (only) on intensity and duration of diarrhea in 1-4 years old infants. A total of one
hundred two of 1-4 years old cases were treated in two groups, control group (52 cases) and experimental group (50
cases). Treatment period were done at health-care center of Eshkenan city, Fars province, Iran. Obtained data were
evaluated by t-test for detection of significant difference. Findings showed that zinc sulfate in combination with
ORS had better treatment efficiency on shortening of acute diarrhea and lowering its intensity, in comparison with
ORS, alone. From the results of this study, it is concluded that zinc sulfate is a suitable completive treatment
accompanying with ORS in treating infant’s diarrhea term. [Hakimeh S. Sajjadi, Ali Akbar Shaikhi Fini,
Abdolvahab S. Samavi. 1-4 years old infant’s acute diarrhea treatment with zinc sulfate and ORS solution: A
case study at Eshkenan city, Fars province, Iran. Life Science Journal. 2011;8(4):21-23] (ISSN:1097-8135).
http://www.lifesciencesite.com.
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1. Introduction decelerated that zinc supplementation can prevent
Diarrhea, is a common disorder among respiratory disorders and can help for diarrhea period
infants world widely, and is a major reason of declining in acute or chronic diarrhea (Bhandari et
mortality in 1-4 years old in Iran that has a heavy al., 2002; Behrman et al., 2004; Raqib et al., 2004).
economic costs on public health (King et al., 2003; With attention to effectiveness of ORS and zinc
Zhang and Junling Li, 2009). It is a main agent of sulfate treatment, in present study, effect of both of
grow delay and early mortality in developing treatments in 1-4 year old infants were compared.
countries (Bettger and Odell, 1981). In United States
of America 2.1 to 3.7 million diarrhea cases were 2. Material and methods
diagnosed annually and 300-400 cases of annual This study conducted with clinical based
mortality were recorded because of acute diarrhea diagnosis on patients (1-4 year old infants) at health-
(Behrman et al., 2004). Patient with diarrhea causes care center of Eshkenan city. The investigable
high economic costs for developing countries, for patients have these parameters;, 1-4 years old,
example about 30 present of hospital beds in these suffering from diarrhea without hemorrhage and
countries were occupied by diarrhea suffered infants without antibiotic usage from began to end of
(Prasad, 1998). In Iran, diarrhea is a main reason of treatment.
mortality for 1-4 years old group (Shams, 2001). In Patients with lower and higher ages (lower
other word, about 12% 1-4 years old of infants in than one or higher than four), diarrhea with
cities and 14% in villages were suffering from hemorrhage or without parents allowance were
diarrhea (Iranian health ministry, 2002). Main reason removed from our experimental groups.
of diarrthea related mortality is incidence of Totally, 102 infant were divided in two
dehydration that commonly liquid intravenous experimental groups; 52 of them as control group and
injection was used for treatment (Arcasoy et al., 50 of them as experimental or treatment group. In
1990). In a research it is observed that treatment with control group we had used only ORS and in
only solution injection may cause lowering mortality experimental group, we had used ORS with zinc
incidence but can’t decline duration of diarrhea sulfate syrup according to hospital treatment
period (Richard et al., 1993). Because of negative protocol. Data were collected via communications
effect of acute diarrhea on body weight and immune with patient’s parents, documents or disease history
system (Baqui et al., 1993), suggested treatment is review and co-worker doctor’s reports in same
including zinc sulfate syrup and ORS solution (Black research project.
et al., 1984). Efficiency of this kind of treatment was Data were analyzed by SPSS Ver. 16
documented in researches (Reinhold and Charami, software and t-test was done for comparison of two
1981; Al-Sonboli et al., 2003). Also, some studies groups and detection of significant differences.
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3. Results

Findings show 27.5 percent of diarrhea
suffered infants were boy and 72.5 percent were girl.
Age mean of infants was 2.41 years old and around
52.9 percent had lower than two years old.
Demographic information of samples is presented as
table 1. Diarrhea frequency and duration in control
and experimental group are presented in tables 2 and
3. In both of parameters, superiority of experimental
group was observed. Statistical analysis for diarrhea
intensity show t-value: 11.45 with df: 100 and
p<0.001. Also, Statistical analysis for diarrhea
duration shows t-value: 7.17 with df: 100 and
p<0.001. Comparative statistical description for
treatments is presented in table 4.

According to tables 1-4, mean diarrhea
frequency after zinc sulfate syrup and ORS was 2.24
time/ day that in comparison with control group (4.17
time/ day) had considerable declines. For treatment
period duration, efficiency of treatment with both of
zinc sulfate and ORS in comparison with only ORS,
it was observed that mean healing period in
experimental group was 2 day that was 3.21 day for
control group.

Table 1. Demographic information of studied sample

Traits —Gender | Age (months old)

girl boy total 12 13-2425-36 37-48 total
Number 74 28 102 24 30 30 18 102
Percent 72.5 27.5 100 23.5 294 294 17.6 100

Table 2. Diarrhea intensity (time/day) in control and
experimental group

Time 2 3 4 6 >6 Total
Group

Control No. 2 5 32 8 5 52
% 3.8 9.6 615 154 9.6 100
Experimental No. 38 6 6 0 0 50
% 76 12 12 0 0 100

Table 3. Diarrhea duration (day) in control and
experimental group

Day 1 2 3 >3 Toul
Group
Control No. 3 8 16 25 52
% 5.8 154 308 48.1 100
Experimental No. 12 29 6 3 50
% 24 58 12 6 100

Table 4. Comparison of diarrhea duration and
intensity of groups via ¢-test

Trait t- significance
group mean  S.d value level
. control 4.17 0.87
Intensity experimental _ 2.24 .82 11.45100 p<0.001
. control 321 091
Duration experimental  2.00 0.78 7.17 100 p<0.001

http://www.sciencepub.net/life
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4. Discussion

Findings of present study showed that
synchronic application of ORS and zinc sulfate syrup
in comparison with only ORS application is more
efficient for both treatment parameters (declining of
diarrhea frequency and shorting of healing period),
qua in control group only 5.8% of infants in first 24
hours and 15.4% in 48 hours of treatment have
healing signs, but in experimental group 24% of
infants in first 24 hours and 58% of them in 48 hours
had healing signs. About diarrhea intensity similar
trend was observed; diarrhea frequency was 2
time/day in control group it was 3.8% and in
experimental group it was 76%.

Obtained findings were according to past
related studies (Sazawal et al., 1997; Dutta et al.,
2000). In Sazawal et al. (1997) and Dutta et al.
(2000), treatment with zinc sulfate and ORS solution
could lower diarrhea intensity and duration and in
overall it had healing effect on acute diarrhea in
infants. It is concluded, zinc sulfate is a suitable
completive treatment for ORS in term of infant’s
diarrhea treatment.
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[Abstract] objective exploring community stroke patients’ living ability level and its influencing factors analysis.
Methods Investigating 146 cases of community stroke patients’ general condition. depression standard and the
living ability by using general material questionnaire. self-rating depression scale and Barthel index rating scale.
Analyzing the relationship of the ability of life with gender. working condition. year of sick number. the number of
stroke and depression, etc. And further regressively probing into the influencing factors. Results The living ability
of respondents average score are 74.45 + 31.21, 73.3% of the respondents can look after themselves basically in
their daily life, 26.7% of the respondents have self-care obstacles. The living ability of patients has relationship with
working condition. whether having accepted rehabilitation guidance. merger symptoms . merger heart disease.
merger diabetes mellitus (p<0.05) . Logistic’s regression analysis shows that the influencing factors of stroke
patients’ daily living ability have depression level. whether having accepted rehabilitation guidance and working
condition. Conclusion The living ability of community stroke patients is in the medium level, which relate to
physical. mental and environment, etc, many factors, especially needing to improve their mental state.

[Zhang Weihong, Zhang Zhenxiang, Liu Lamei, Lin Beilei, Xie Junfang, Mei Yongxia, Zhang Yaqi. The
Investigation and Analysis of Living Ability Level and Its Influencing Factors of Stroke Patients in
Community in Zhengzhou, China. Life Science Journal. 2011;8(4):24-29] (ISSN:1097-8135).
http://www.lifesciencesite.com. #6

[Keywords] Community; Stroke; Activity of daily living; Depression

Stroke is the limitations or the whole brain conscious, without dementia and mental disease
dysfunction that suddenly happen and caused by history, no significant intelligence obstacle and
cerebrovascular diseases !". The incidence of stroke in aphasia,  stable condition, can  understand
Chinese urban and rural areas is 200/100000, the questionnaire survey and willing to cooperate.
annual death rate is 80/100000 ~ 120/100000, more
than 70% of the survivors have different levels of 1.2 methods
functional obstacle, in which 40% are severe disability. 1.2.1 Survey tools
The recurrence rate is as high as 40, These It is cross-sectional investigative study.
dysfunctions often lose their daily living skills and the Assessing patients’ general condition \ depression
ability to work [3], reduce patients’ social activities standard and the living ability by using general
participation and impact the quality of their life to a material questionnaire. self-rating depression scale
large extent. Therefore, through exploring community and Barthel index rating scale'® .
stroke patients’ living ability level and its influencing (1) General material questionnaire: including

factors analysis can increase patients’ ability to
participate in activities clearly and improve the
intervention measures of the quality of life, so that can
provide guidance and advice for the development of
community nursing work.

demographic sociology materials (age - sex. cultural
degree . marriage) . disease related materials

(diagnosis type. merger symptoms. merger disease
whether there is a family history), etc.
(2) Self-rating depression scale, SDS : including

1 Object and methods 20 entries. According to the frequency of occurrence
1.1 objects to evaluate each entry, dividing the entry into four

Emp]oyu}g convenience sampling method, levels: 1-“no or little time”. 2-“a few time”. 3-“quite
extracted 146 cases stroke patients , from five a lot of time”.  4-“most part or all the time”. Reverse
communities of ZhengZhou during June to September entries to take reverse graded. Depression serious
in 2010.All subjects are up to the diagnosis standard index = each entire accumulative points / 80 (the
that established in the fourth national cerebrovascular highest total). The patients that the score index is
disease academic meeting in 1996, and diagnosed as below 0.5 are not depressed; the patients that the score
stroke through the brain CT or MRI. Patients who are index is 0.5 or more are depressed.
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(3) Barthel scale index: This scale is a instrument
that accepted currently and most common used to
assess the living ability of stroke patients, which
including ten item content that are shit. urine. dress
and making up. going to stool. taking food. shift.
walking. walking up and down the stair and bath.
According to whether the patients need help or not,
the degree of help and the length of time spending of
each item, it give each item 15, 10, 5 or 0 point. The
total score are 100 points, the higher the score, the
better the self-care independence. According to the
score, it divided the living ability into 2 levels. One
level that the score are below 60 points the patients are
deemed to can look after themselves basically in their
daily life, the other that the score are 60 points or
more the patients are deemed to have self-care
obstacles.

1.2.2 Data collection methods

The investigation team collected questionnaires
through the face to face interview type that entering
family and visiting. Team members include the
undergraduate and graduate students. Only have been
unified selection. training . examination, can the
investigators participate in study. The study extended
160 questionnaires, retrieved 146 valid questionnaires.
The effective recovery rate is 91.2%.

1.2.3 Statistical Methods

By using double people double input method to
entry the original data, using SPSS17.0 software to
statistic and analysis, using logical check after entry.
Using mean. standard deviation . rate, etc, to statistical

describe. Using x? inspection . single factor analysis
and regression analysis, etc, to do statistical inference.

2 Results
2.1 General Data

The respondents include 93 male patients and 53
female patients. The average age of the respondents
are 36 ~ 87 years (67.95 £ 11.08 years). Cultural
degree: primary school and the following have 35
cases, junior high school has 49 cases, senior high
school or technical secondary school have 44 cases,
junior college and above have 18 cases. In which
include 119 cases of ischemic stroke, 17 cases of
hemorrhagic stroke and 10 cases of mixed stroke. 85
cases of stroke attacked once, 37 cases of twice, 24
cases of three times and more.53 cases of left
hemiplegic, 93 cases of no hemiplegic. 67 cases of
merged one kind of disease, 59 cases of merged two or
more kinds of diseases. The order of the merged
related diseases is high blood pressure (104 cases) -

heart disease (48 cases). diabetes(42 cases), etc.
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2.2 The level of living ability of stroke patients

This respondents’ averaged Barthel index is
74.45 +£31.21 points (0 to 100 points), in which
including 107 cases of self-caring basically in their
daily life that account for 73.3%; 39 cases of
self-caring disabilities that account for 26.7%.

2.3 The analysis of the related factors that
influencing the living ability level of stroke patients
2.3.1 The relationship between the living ability
level of stroke patients and the general data
Take the patients’ gender . culture degree. marital
status. duration of illness. the number of stroke.
whether merging high blood pressure or not, etc, and
living ability to do a chi-square test respectively. The
results as described in the table of 1.

2.3.2 The relation between the living ability level of
stroke patients and depression

In the study, there are 65 cases of depression
patients; the incidence of depression is 44.5%. The
score of daily living ability of depression group are
63.62+35.56 points; the score of no depression group
are 83.15+28.58 points. Take whether having
depression or not with the living ability of patients do
a chi-square test. The results as described in table 2.

2.3.3 The analysis of the influencing factors of the
living ability level

According to the above analytical results ,taking
educational level, work status, whether having
accepted rehabilitation guidance or not, merge
symptoms, whether merging heart disease or not,
whether merging diabetes or not and depression as
argument, taking living ability as dependent variable.
Using Backward method to do Logistic regression,
only whether having accepted rehabilitation guidance
or not, work status, whether depression or not, brought
into the equation. The results as described in table 3.

3 Discussions
3.1The living ability level of community stroke
patients

The rate of disability and fatality of Stroke is
very high, and most of the patients left different
degree of limbs dysfunction. The studies show that the
rate of post-stroke disability as high as 70%,the rate of
severe disabilities reach 40%, which seriously
influenced the ability of daily living of patients and
the ability of social participation. The results of the
study show that the stroke patients that can self-care
account for 73.3%, although lower than the self-care
rate of the aged group (80.6%) °, which still shows
that the majority of the communities stroke patients
can self-care. This may relate to the respondents of the
study return to the community in stable condition;
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may also relate to the majority of respondents (58.9%) had accepted rehabilitation guidance.

Table 1. The comparison of living ability level in different gender, culture level, whether there is spouse or not, etc.
(n=146)

item Self-care Self-care
basically group  obstacle group x P
cases (%) cases (%)
Gender male 67(72.0) 26(28.0) 0.203  0.653
female 40(75.5) 13(24.5)
Culture degree Primary school and the 29(82.9) 6(17.1) 3.865  0.046"
following
junior high school 37(75.5) 12(24.5)
senior high school or 28(66.7) 16(36.7)
technical secondary
school
junior college and above 13(72.2) 5(27.8)
with or without a spouse with 90(70.9) 37(29.1) 2.923  0.087
without 17(89.5) 2(10.5)
Work condition continue working 28(90.3) 3(9.7) 5.834  0.016"
workless 79(68.7) 36(31.3)
Duration of illness <1 year 33(71.7) 13(28.3) 1.174  0.556
1-5 years 43(78.2) 12(21.8)
>5 years 31(68.9) 14(31.1)
The number of stroke once 67(78.8) 18(21.2) 3.744  0.154
twice 23(62.2) 14(37.8)
Three times and more 17(70.8) 7(29.2)
Merged symptom no 27(93.1) 2(6.9) 16.511 0.001°
One kind 55(78.6) 15(21.4)
Two kinds or more 25(53.2) 22(46.8)
Whether having accepted ~ Yes 72(83.7) 14(16.3) 11.636  0.001"
rehabilitation guidance or not  No 35(58.3) 25(41.7)
Have high blood pressure Yes 79(76.0) 25(24.0) 1.320 0.251
No 28(66.7) 14(33.3)
Have hart disease yes 28(58.3) 20(41.7) 5135  0.023"
No 75(76.5) 23(23.5)
Have diabetes Yes 22(52.4) 20(47.6) 5225  0.022
No 75(72.1) 29(27.9)

Note: * represent P<0.05. ** represent P<0.01

Table 2. The comparison of daily living ability between depression group and between non-depressive group ( n=
146)

self-care basically Self-care disorder

. group group >
Project Number of cases(%)  Number of * P
cases(%)
Depression There 40(61.5) 25(38.5)
are 8.261 0.004"
No 67(82.7) 14(17.3)

Note: * represents p <0.05, ** represents p <0.01
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Table 3 The Logistic regression analysis of the related influencing factors of the ability of daily living of stroke
patients.

B Exp(B) S.E Wals P Nagelkerke R Goodness
of fit

The constant term 7.219 1364.702 1.708 17.867 0.001

Whether having -1.288 0.276 0.421 9.372 0.002
accepted rehabilitation

guidance or not
Work State -1.562 0.210 0.680 5.272 0.022
Depression -1.081 0.339 0.423 6.523 0.011

Model evaluation 0.254 73.3%

3.2 The related factors analysis of the living ability
level of stroke patients
3.2.1 General demographic data

Studies find that the living ability of the stroke
patients that still working is significantly higher than
those (including the retired and unemployed) that no
work. This may relate to the illness is light of the
stroke patients who still working and continuing to
work contributes to rehabilitation. Although the stroke
patients that no working have more time and effort to
participate in exercise, the results of the survey is not
ideal, which suggests that we should play the initiative

of the community workers and their families members.

Creating a certain activity atmosphere to compel
stroke patients to participate in exercises in daily lives,
and promote them recovery.

In addition, the study shows that gender,
educational level have no effects on the ability activity
level, which consists with the results of Zhang Hui’s,
etc, studies ™. The study also finds that whether
having spouse or not has no effects on the ability
activity level, which disaccords with many
researchers’ results. Spouse as the caregivers, play an
important role of accompanying. guidance and
supervision in the recovery procedure of stroke
patients. However, in the study, the living ability of
the stroke patients who have spouse is lower than
those that have no spouse. After the simple interview
that with the patients and families members, we found
that the patients who have spouse are more easy to
idle, most stroke patients reflect that " Don’t
participate in any activities at home, can't do any
things , so don’t need to do"; but spouse reflect that
"Don’t let he do, he do rough-and-tumble which hard
to arrange,As I have done for him"; Children reflect
that "It is so good that my dad(mamy) being cared of,
he(she)will increasingly lazy, don’t do any exercise,
also don’t need to do". Which all show that the
traditional concept of care may cause excessive care,
excessive reliance on, and thus increases the inertia of
stroke patients, which lead to the declining of
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enthusiasm for training activities, the reducing of the
living ability level; In addition, which may also
relate to the size of the sample who don’t have
spouse is too small.

3.2.2 Disease-related factors

The study shows that the more combined
symptoms, the lower ability of living and activities of
the patients. Merging symptoms after stroke, on the
one hand, will delay the effect of rehabilitation or
impede the process of rehabilitation; on the other hand,
the more merging symptoms, the more psychological
burden of patients, which will produce such as anxiety,
depression and other psychological problems. Single
factor anglicizing in the study shows that the level of
the activity ability of the patients that merged with
heart disease, diabetes is lowerer than those that don’t.
But these factors are not brought into Logistic
regression equation in the multivariate analysis. This
conclusion supports the relation between chronic
disease and the living ability level of stroke patients,
but couldn’t fully support the viewpoint of Lin Hong,
etcl®), proposed that chronic disease will reduce the
activity ability of the old people. Merging heart
disease can cause the restriction of the scope and
strength of patients’ activities, which makes the
patients are afraid of participating in activities. And
the patients that merging diabetes are easy to appear
fatigue. polydipsia. polyuria and other phenomenon.
In the process of the investigation, a significant
number of patients reflect that the frequently going to
toilet limits their ability to participate in activities.
Therefore, the mechanism of the relationship between
merging disease and patients’ activities ability deserve
to further in-depth discussion.

In addition, the results of the study show that the
duration of illness, the number of stroke have nothing
to do with the level of the activity ability of stroke
patients. Which disaccords with the result of
LiuShufang’s, etc, studies '”,which may relate to
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the composite life of illness is long and the condition
of the respondents is stable in the study.

3.2.3 Rehabilitation guidance is good to improve
the ability of life of stroke patients

This study shows that the ability of self-care of
the patients that accept rehabilitation instruction is
significantly higher than those who don’t accept the
rehabilitation intervention.The earlier the intervening
of rehabilitation training, the better the recovery of
function and the overall effects of the patients "' The
Foreign researcher Green !'?! pointed out that stroke
patients that received timely rehabilitation training can
promote functional remodeling of the central nervous
system, and further promote the recovery of limbs’
function. If the patients entered into and completed
rehabilitation procedure, about 80% of them can
exercise or complete exercise independently, 65% ~
70% of them can do their daily activities by
themselves. Thus, it is extremely important of
receiving rehabilitation guidance. The study results
also show that early rehabilitation training can
significantly improve the living ability of stroke
patients.

3.2.4 Post-stroke depression can lead to the
declining of living ability level

In recent years, domestic and foreign scholars
generally realized that the existence of variety mental
disorders of stroke patients, especially post-stroke
depression. The incidence of depression in the study is
44.5%, which approximates 40~50% that covered by
the literature "), The results of the study find that: the
living ability level of the stroke patients that have
depression is lower theirs that no depression; Taking
activity as the dependent variable to do Logistic
regression analysis shows that depression is a major
influencing factor of the drop of stroke patients’
activity level. Foreign Barbara M’s, etc,!'* followed
studies find that stroke depression score independently
has a negative correlation with the damaged degree of
ADL, if mood improved, the recovery of ADL will
improve obviously. Domestic LiuYongzhen, ect, *!
following the depression group 7years find that the
Barthel index score of depression group is
significantly lower than non-depressed group, which
further confirms that depression has a long-time
negative influence on the living ability of stroke
patients. However WuQingwen, etc, "% think that is
independent of the ability of stroke patients with
depression, depression has nothing with the ability of
self-care, which may relate to the different of research
tools.

Depression after stroke will weaken the effect of
rehabilitation exercise in patients and affect activities
of daily living in patients with the involvement and
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participation, at the same time on the physiological
mechanism of occurrence of depression delay the
recovery of neural function of patients with, thereby
affecting recovery and improve activities of daily
living in patients with.

4 Brief summaries

Post-stroke will cause the declining of activity
level of patients, the rate of disability is as high as
70% , which is the corporate result of physical,
psychological and social factors and relate to whether
the patients have received rehabilitation guidance or
not, working state, whether depression or not, merging

symptoms,  merging heart disease and diabetes
mellitus.
Therefor the influencing factors of the

rehabilitation of stroke patients are various. Most of
the consequences of stroke are nerve damaged than
die. As the medical personnel, it is important to the
recovery of patients’ ability of daily life that knowing
the prevention . education and guidance of stroke.

Acknowledgements:

The authors would like to acknowledge the
work of teacher in the Nursing College of Zhengzhou
University who were involved in the collection of the
original data.

Corresponding Author:

Dr. Zhang Zhenxiang

The Nursing College of Zhengzhou University
Zhengzhou, 450052, China.

E-mail: Zhangzx6666@126.com

Reference

[1]JLing Feng editor. Theory and practice of
cerebrovascular disease. Beijing: People's medical
publishing house, 2006. 23 .

[2]Nan DengKun editor. Rehabilitation medicine.
Beijing: People's medical publishing house, 2008.
158.

[3] R 6 ding J, Glader EL , Malm J , et al. Perceived
impaired physical and cognitive functions after stroke
in men and women between 18 and 55 years of age--a

national survey. Disability Rehabilitation. 2009,
31(13):1092-1099.
[4] The Fourth National Conference on

cerebrovascular disease. Essential points of all kinds
of cerebrovascular disease diagnosis. Chinese Journal
of Neurology, 1996, 12 (6): 379.

[5] China Behavioral Medicine Science Editorial
Board Editing, the manual of behavioral medicine
scale. Beijing: Chinese medical electronic audio-video
publishing house, 2005.



Life Science Journal, 2011;8(4)

http://www.lifesciencesite.com

[6]Lin Hong, Zhang Tuohong, YangHui, etc. The
analysis of the influencing factors on daily living
activities  of  the elder[j]. China  health
management,2002,(8):495-497.

[7]Zhang Hui, Wu Yi, HuYongshan . The analysis of
related factors that affecting the prognosis of stroke
patients’ activities of daily living [j]. Chinese Journal
of rehabilitation medicine, 2008,23(2):130-131.

[8] Liu Mingren. The survey the motor function and
activities of daily living of stroke patients [j]. Health
and wellness,b2009,115-116.

[9] Shi Zuorong, Song Jie , Liu Jinfeng . " Empty nest
"elder’s current situation of activities of daily living
and its influencing factors [j]. Nursing Journal of PLA,
2009,26 (9A): 28-30.

[10] Liu Shufang, NI ChaoMin, , Han Rui , etc. The
related factors that affect the community rehabilitation
effect of stroke patients’ activities of daily living [j].
Theory and practice of rehabilitation in China,
2007,13(2):117-119.

[11] Sharon K, Paul R, Myrna M, et al. Predictors of
functional independence and stress level of stroke

8/20/2011

29

surviors at discharge from inpatient rehabilitation.
Journal of cardiovascular nursing,2008,23(4):371-377.
[12] Green JB. Brain reorganization after stroke [J] .
Top Stroke Rehabil, 2003, 10 (3) :1 - 20.
[13] Whyte EM, Mulsnt BH. Post stroke depression:
Epidemiology, path physiology, and biological
treatment [J]. Bio Psychiatry, 2002, 52(3) : 253-264.
[14] Barbara M, Gudrun M, Martine J, et al. The
perception of emotional facial expressions in stroke
patients with and without depression[J]. Acta
Neuropsychiatrica, 2007,19(5):279-283.
[15] Liu Yongzhen, Yu FengChun, Yin Jing, etc.
Influence of post-stroke depression on the prognosis :
7 years follow-up [j]. Chinese Journal of neurological
and psychiatric diseases, 2010,36(5):292-295.
[16] Wu Qingwen , Xing Fengmei, Dong Sheng Lian ,
etc. The current situation study of the influencing
factors on post-stroke depression of community older
stroke patients[j]. China health management,
2010,25(11):778-779.



Life Science Journal, 2011;8(4) http://www.lifesciencesite.com

CREB1 Gene Polymorphisms are Associated with Alzheimer’s Disease-Related Depression and
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Abstract: cAMP response element binding protein (CREB) is needed in the formation of long-term memory and
synaptic plasticity. It also promotes synaptic remodeling and modulates the function of many other
neurotransmitters. The current study examined potential association between single nucleotide polymorphisms
(SNPs) of the CREB1 gene ( rs10932201, rs3770704) and Alzheimer’s disease-related depression (AD-D).
Participants included 336 patients with AD; 128 of these patients had AD-D. Response to 8-week paroxetine
treatment was also assessed. The frequency of the rs3770704 C allele was significantly lower in AD-D than in the
Alzheimer’s disease without depression (AD-nD) patients (p = 0.0075 after Bonferroni correction). Carriers of the A
allele of rs10932201 responded better to the treatment by paroxetine (p = 0.0053). These findings support an
important role of CREB1 polymorphism in AD-D.
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1. Introduction plays an essential role in the formation of long-term
Alzheimer’s disease (AD) is a neurodegenerative memory and synaptic plasticity. Long-term memory
disease characterized by a progressive decline in depends on gene expression mediated by CREB.
cognitive function [1]. It is often co morbid with When it is in the condition of active phosphorylation,
other neuropsychiatric symptoms, most notably CREB in cerebral nerves can activate gene related
depression [2]. Depression occurs in up to 50% of with long-term memory [6]. CREB is an important
AD patients and has been suggested to contribute to protein that transforms short-term memory to long-
their cognitive impairment [2—4]. Depressive term memory. It is a key point in the development of
symptoms are related to greater disability in activities long-term learning and memory. So it is called a
of daily life, faster cognitive decline, and a higher molecule marker of learning and memory.
frequency of depression and burden in caregivers [5]. The dysfunction of CREB contributes to the
Several lines of evidence suggest a link between neuronal dysfunction and degeneration that occur in
the cAMP response element binding protein (CREB), aging and aging-associated neurological diseases
a constitutive transcription factor, and depression. such as Alzheimer’s disease. Pristine symptoms of
The “ neurotrophin hypothesis ” of depression is Alzheimer’s disease are the dysfunction of cognition
based largely on observations that decrease in and learning memory. Clinical research discover that
hippocampal CREB levels are correlated to stress CREB activity in the brain mantle and hippocampus
induced depressive behaviors, and that antidepressant is low [7]. The dysfunction of learning and memory
treatment enhances the expression of CREB [2,3]In in rats concerned with the low express of CREB in
light of this, Results from studies as well as clinical the ageing hippocampus [8].From the exogenous
observation have attempted to identify genetic genes obtained from the ageing rats, the expression of
variations within CREB that may underlic a CREB in the hippocampus was high, which improved
predisposition to depression. significantly learning and memory in rats through
CREB is aconstitutive transcription factor located gene transfer with body cell [9,10]. It is thus clear
in the nucleus of eukaryotic organism. It can that the reason of dysfunction in learning and
modulate the transcription of various target genes by memory is the down regulation of CREB in the aging
binding to the cAMP response elements. CREB is a hippocampus.
signiﬁcant component in the space 1eaming and Therefore, genetic chromosomal localization
memory of hippocampus major. Multiple signal and function indicate that CREB is the candidate
transduction pathways converge on CREB, which gene in AD-D. The above observations prompted the
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present study, aimed at testing the association
between different CREBI1, the gene encoding CREB,
genetic variations, as single loci and multi-locus
haplotypes, and the risk to depression in AD patients.
The human CREBI1 has been mapped to chromosome
2 , and a common single nucleotide polymorphism
(SNP) has been described. For our purpose, we
selected the previously studied HapMap haplotype-
tagging single nucleotide polymorphisms, htSNPs is
strategy. Approach CREBI gene mononucleotide
polymorphism biological function assosciated with
AD-D in Chinese population.

2. Material and Methods
Study participants

The study was conducted in accordance with
local clinical research regulations. Written informed
consent was obtained from all participants. Three-
hundred and thirty-six AD patients were
consecutively recruited from our hospital. The
diagnosis of AD was based on Diagnostic and
Statistical Manual of Mental Disorders, Fourth
Edition (DSM-IV-TR 2000). The diagnosis of
depression was established via a half-hour interview
with the patients and a proxy interview based on the
DSM-IV criteria for major depression. Patients with
depressive symptoms at baseline were adequately
treated and reevaluated 2 months later. Depressive
symptoms were rated by (a) the subsection of the
Neu-ropsychiatric Inventory (NPI) [11], that assesses
the presence/absence, frequency and severity of
depressive symptoms rated by the caregiver, (b) the
30-item Geriatric Depression Scale (GDS) [12], a
self-rating measure of depressive symptoms tailored
to elderly individuals, and (c) the 24-item Hamilton
Depression Rating Scale (HAMD) [13].

All patients received a general physical checkup
and neurological examinations upon recruitment.
Participants also received a routine blood test and
brain imaging examination (either computed
tomography or magnetic resonance). BDNF
polymorphism analyses were performed by staff
members blinded to patient condition. Global
cognitive function assessment was carried out using a
set of standardized batteries that included Clinical
Dementia Rating Scale (CDR) [14], Mini-mental
state examination (MMSE) [15], and Alzheimer’s
Disease Assessment Scale Instrumental activities of
daily living (IADL) [16], and basic activities of daily
living index were assessed as well.

Exclusion criteria included: a history of
schizophrenia, schizoaffective disorder, delusional
disorder or mood disorder with psychotic features,
substance use disorder, or mental retardation
according to DSM-IV criteria; cerebrovascular
disorders, hydrocephalus, or intra-cranial mass as
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documented by neuroimaging study within the past
12 months; a history of traumatic brain injury or
another neurological disease; abnormalities in serum
folate and vitamin B12, syphilis serology, or thyroid
hormone levels; or other significant medical
problems (e.g.,poorly controlled diabetes or
hypertension; cancer within the past 5 years;
clinically significant hepatic, renal, cardiac or
pulmonary disorders); absence of knowledgeable
informant who could provide reliable report on
patient’s behavior.

Treatment

HAMD was used to detect, rate, and quantify
treatment response. Subjects who had at least five of
the symptoms required by the DSM-IV (n = 128)
received paroxetine treatment (10 mg/d for 8 weeks).
The remaining subjects (n = 208) received standard
care but no antidepressant. Patient response was
assessed at the end of the 8-week treatment. HAMD
score at<<7 or a 50% improvement was considered
remission.

Haplotype-TaggedSNP identification and selection

To reach enough power to detect small relative
risks, we restricted our attention to common SNPs
and haplotypes (frequency = 5%). We selected
htSNPs from the HapMap database
(http://hapmap.ncbi.nlm.nih.gov/cgi-
perl/gbrowse/hapmap27 B36/) with the Haploview
4.01 program, focusing on the data from Han Chinese
Beijing (HCB) samples, including both the upstream
and the downstream 3 kb of the gene CREBI, and
aiming for a minimum r2 of 0.8. The selected region
was from chr2:208099931 to 208174806 bp. r2 is a
measure of correlation between haplotypes defined
by all SNPs and haplotypes defined by the selected
htSNPs. The CREBI1 gene consisted of only one 58
kb Linkage Disequilibrium (LD) block. Nine
common SNPs were tagged by 2 htSNPs: rs10932201
(in perfect LD with 1s2253206, rs2254137,
1s2551645, rs6740584, rs2551640 and rs11904814,
r2=1) and rs3770704 (in absolute LD with
rs16839883, r2=1), so the 2 htSNPs were chosen for
the subsequent genotyping analysis (Figure 1).
Genotyping

Genomic DNA was extracted from 5-mL
peripheral blood samples using standard phenol
chloroform protocols. DNA samples were diluted to a
concentration of 10 ng/mL and were distributed in
96-well plates.

The genotyping was performed with multiplex
PCR and SNP analysis based on Genome Lab SNP
stream genotyping platform (Beckman Coulter Inc.,
Fullerton, CA). The primers for the multiplex PCR
and single-base extension reaction (Table 1) were
designed for SNP sites by use of web-based software
AutoPrimer.com (http://www.autoprimer.com). The
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SNP stream genotyping assay was performed
according to methods previously described by Bell et
al [17].

Genotyping was performed in a blind manner so
that the performers did not know the case/control
status of the subjects. For quality control, a 10%
masked random sample of cases and controls was
tested by DNA sequencing.

Statistical methods

Allele and genotype frequencies for each
individual ~polymorphism and Hardy-Weinberg
equilibrium were evaluated by Chi-square test.
Potential association between AD-D and each
polymorphism was analyzed using Fisher’s exact test
or the Pearson Chi-square test. Differences were
significant when p < 0.025 after Bonferroni
correction. These analyses were performed with
SPSS 13.0 (SPSS Inc., Chicago, IL, USA). LD and
haplotype were analyzed using Haploview 4.01
(http://www.broad.mit.edu/haploview/haploview).

3. Results

Demographic and clinical characteristics of the
participants are presented in Table 2. Higher NPI,
GSD, and HAMD scores were noted in AD-D than
that in AD-nD. CDR and IADL did not differ
between AD-D and AD-nD patients.

Genotype distribution of the two htSNPs was
consistent with the Hardy-Weinberg equilibrium.
Genotype distribution, allele frequencies, and
statistical analysis of the two htSNPs are listed in
Table 3. Genotype distribution and allele frequencies
of the CREBI1 gene rs3770704 differed significantly
between AD-D and AD-nD subjects (p = 0.0051 and
0.0075, respectively). The frequency of the C allele
in AD-D subjects was significantly lower than that in
the AD-nD (32 = 6.99, p = 0.0075, OR= 0.61, 95%CI
=0.42-0.88).

The rate of remission after paroxetine treatment
was significantly lower in the subjects carrying the
rs10932201 G allele in AD-D patients (2 = 7.98, p =
0.0053, OR=0.46, 95%CI = 0.26-0.81) (Table 4).

4. Discussions

AD-related depression is a complex and likely
multifactorial trait with important genetic and non-
genetic contributing factors. The understanding of
genes that underlie susceptibility to depressive
symptoms in AD would be a major advance in our
understanding of pathophysiological mechanisms and
of newer therapeutic approaches.

Depression is one of the most frequent
neuropsychiatric comorbidities of AD [18, 19]. AD
patients with depressive symptoms have faster
cognitive decline and greater disability in daily living
[3]. In our sample, 38.1% of the AD patients had
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prominent depressive symptoms. Such a rate is
consistent with estimates reported by previous studies
in other ethnic groups [20, 21]. The present study
revealed higher NPI, GDS, and HAMD scores in
AD-D, and a strong rank correlation between NPI
depression item and GDS.

In the present study, we investigated the genetic
correlations of AD-related depression by analyzing
sequence polymorphisms within CREB1, which may
lead to variations in CREB gene expression or
protein metabolism. The most intriguing finding of
the current study is the association of CREBI
rs3770704 polymorphism with AD-D. There are a
significant excess of allele C in AD-nD compared to
the AD-D. We also noted a higher rate of remission
after paroxetine treatment in subjects carrying the
rs10932201 A allele. To our knowedge, this is the
first report of significant association between
rs10932201 and treatment response to paroxetine in
AD-D.

Previous studies have indicated that CREB1 T
allele in rs4675690 is a significant risk to major
depression and geriatric  depression. CREBI
polymorphism has also been established as a risk
factor for AD [22-25]. Results from the current study
showed that the association between genotype and
allele frequencies of rs3770704 and AD-D also occur
in the Chinese population.

Recently, SSRIs have been recommended as
the first line treatment for AD-D by many researchers
[26, 27]. However, there is a substantial evidence that
not all depressed AD patients respond satisfactorily
to anti-depressant agents. Previous studies have
suggested a link between genetic variation and
treatment response to antidepressants. For instance,
McCauley and collaborators [28] have reported that
the depressed patients with a long form of the SERT
gene promoter polymorphism respond better to
SSRIs than those with the short form. CREB1 gene
has also been found to be associated with response to
antidepressant medications. The result of present
study supported a role of CREB1 polymorphism in
antidepressant response in AD-D patients.

In summary, genetic variation in CREBI
contributes to AD-D by conferring susceptibility or
resistance, and responses to antidepressant treatment.
Overall, the current study provides further evidence
that CREBI1 variants play a role in increasing risk for
AD-related depression. It is clearly important that
independent attempts to replicate this finding are
made in large, well-characterized samples in order to
establish individual risk profiles of behavioral
symptoms in patients with AD, and to further
evaluate the complex relationship between CREBI,
mood disorders, and neurodegeneration.
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Table 1. Primers and Tagged Extension Probes Used for SNP Detection by GenomeLab SNPstream

genotyping platform
. Length of PCR Vo
SNP Primer production(bp) Sequence 5'-3
1510932201 Forward (PCRU) 99 AATATTCAATTATTTCCATCTGCG
Reverse (PCRL) CTGTCTTCTTTTCAGAGCTGTTATG
Probe (SNPU) AGCGATCTGCGAGACCGTATTTCCTAGTTTGCAAGGTATCTTTCC
13770704 Forward (PCRU) 123 AACGGAAAAAGCTTTACCTGA
Reverse (PCRL) AAACAGTGTTTTTATTCATCCTGG
Probe (SNPU) CGTGCCGCTCGTGATAGAATCTCTCTTTCTAGAAACTGAAGAAAT

Table 2. Clinical characteristic in AD-D (n=128) and AD-nD (n=208)

Variable AD-D AD-nD
Age(year) 71.51+4.52 72.50£5. 15
Gender(%)

Male 32.03(41) 34.13(71)
Female 67.97(87) 65.87(137)
Education(year) 11.46%3.21 11.734+3.18
Family history(year) 19(14.84) 33(15.87)
CDR 1.51£0.98 1.56 1. 09
MMSE 18.72+2.83 19.51+4. 80
IADL, lost 22.59+5.16 21.68+5.28
NPI, total 26.16+15. 14 16.82+14. 52
GDS 23.42+6.89 1553 £7.71
HAMD 24.63+5.81 15.81£5.91
Hypertension(yes) 39.06(50) 40.87(85)
Cardiomyopathy(yes) 30.47(39) 31.73(66)
Diabetes(yes) 25.78(33) 25.96(54)
Hypercholesterolanemia(yes) 21.09(27) 22.12(46)
Apolipoprotein(yes) 26.56(34) 27.88(58)

Note: CDR: Clinical Dementia Rating Scale: MMSE: Minin-Mental State

Examination: ADL: Activities of Daily Living: NPI: Neuropsychiatry Inwentory: GDS: Geriatric Depression Scale:
HAMD: Hamilton depression rating scale. AD-D compared with AD-nD, differences reaching stastistical
singnificance are p<0.01

Table 3 . Frequencies of genotypes and allele frequency of CREB1 htSNPs in AD

AD-D(%) AD-nD

SNPs Genotype (N= 128) (N=208) OR* (95%CT) P
T/T 80 (62.5%) 110 (52.9%) 1
C/T 45 (35.2%) 75 (36.1%) 0.83 (0.52-1.32)
153770704 c/c 3(2.3%) 23 (11.1%) 0.18 (0.05-0.62) 0.0051
T allele 205 (80%) 295 (71%) 1
C allele 51 (20%) 121 (29%) 0.61 (0.42-0.88) 0.0075
A/A 64 (50%) 102 (49%) 1
A/G 51 (39.8%) 95 (45.7%) 0.86 (0.54-1.36)
G/G 13 (10.2%) 11 (5.3%) 1.88 (0.80-4.46) 0.2
rs10932201
Aallele 179 (70%) 299 (72%) 1
G allele 77 (30%) 117 (28%) 1.10 (0.78-1.55) 0.587417

Note: *AD-D compared with AD-nD, differences reaching statistical significance are p < 0.025.
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Table 4. The distribution of CREB1 htSNPs genotype and allele in AD-D responded to paroxetine

SNPs Genotype (I;pi?g) N("Ifl"fﬂ(;’) OR* (95%CT) P
T 50 (58.1%) 30 (71.4%) 1
o/T 34 (39.5%) 11 (26.2%) 1.85 (0.82-4.20)
153770704 c/c 2 (2.3%) 1 (2.4%) 1.20 (0.10-13.81) 032
T allele 134 (78%) 71 (85%) 1
C allele 38 (22%) 13 (15%) 155 (0.77-3.10) 0.21
AA 50 (58.1%) 14 (33.3%) 1
AG 30 (34.9%) 21 (50%) 0.40 (0.18-0.90)
1510932201 G/G 6 (7%) 7 (16.7%) 0.24 (0.07-0.83) 0.021
Aallele 130 (76%) 49 (58%) 1
G allele 42 (24%) 35 (42%) 0.46 (0.26-0.81) 0.0053

Note: * Rp group compared with Non-Rp, differences reaching statistical significance are p < 0.025

A
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25Kb
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\
—i i— ‘—I

L e

Figure 1. The structure of CREB1 polymorphisms related to the human genomic location and pair-wise

linkage disequilibrium analysis
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Figure 1. (4) Genomic location of SNPs identified in relation to the exon/intron structure of the human CREBI
gene. The 9 exons are marked with boxes, in which blue areas represents untranslated regions. Positions for SNPs
are relative to the first nucleotide of open reading frame of the CREBI gene. (B) SNP positions and data on pair-
wise linkage disequilibrium were obtained from the HapMap database (HCB sample;
http://hapmap.ncbi.nlm.nih.gov/cgi-perl/gbrowse/hapmap27 B36/). Pairwise LD was measured by D’ and 7. The
color boxes correspond to the paired 7* between the SNPs.(Red boxes r*=1, white boxes =0, others = 1>7*>>0).
Squares without a number indicate D'=1. 2SNPs in 2 tests captured 9 of 9 (100%) alleles at 77 1>0.8. Mean max 7* is

1.0.
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Abstract: Spherical gold nanoparticles (Au) were chemically prepared and characterized by transmission electron
microscope (TEM) and UV spectra. Their antimicrobial activities against major foodborne pathogens were studied.
Antimicrobial activities of Au nanoparticles had been increased with their higher volume. Best antifungal activity
was observed on using fluconazole coated with 40 pl Au nanoparticles with zone of inhibition 14mm against A.
niger, 13mm C. albicans and 12mm A. flavus. Minimum inhibitory concentration test (MIC) revealed synergistic
effect of Au nanoparticles with ciprofloxacin when compared with ciprofloxacin alone. Best results were shown
against S. Typhimurium (0.097, 0.19), B. cereus (0.19, 0.39), E.coli 0157 (0.39, 0.39), P. aeruginosa and L.
monocytogenes (0.39, 0.78) and finally S. aureus (0.78, 6.25) respectively. Gold nanoparticles and fluconazole
coated with Au nanoparticles showed variable MIC against C. albicans, A. niger (6.25, 3.125) and A. flavus (12.5,
6.25), respectively. TEM revealed small size of gold nanoparticles (range 9-19 nm) trapped by the biofilm released
by S. Typhimurium and easily attached to the surface of cell membrane which drastically disturbed its proper
function like respiration and permeability. Interaction between S. Typhimurium and ciprofloxacin coated with gold
nanoparticles revealed that the cell wall was loosened and separated from the membrane or disrupted with complete
absence of flagella. TEM of S. Typhimurium using ciprofloxacin alone showed intact bacterial cell wall with the
accumulation of antibiotic on the cell wall and partial destruction of flagella. Drugs capped gold particle act as a
single group against the microorganism which was indicated by using disk diffusion method with increase zone of
inhibition of Au alone, ciprofloxacin alone and Au coated ciprofloxacin from 12, 26 and 30 mm, respectively. Also,
it was clarified by the decrease in MIC from 6.25, 0.19 to 0.097, respectively. Results indicated that drugs coated
with nanoparticles were highly effective against tested isolates so that Au nanoparticles can minimize treatment
durations and side effects of drugs.

[M. F. Zawrah and Sherein 1. Abd EI-Moez Antimicrobial Activities of Gold Nanoparticles against Major
Foodborne Pathogens] Life Science Journal. 2011;8(4):37-44] (ISSN:1097-8135). http://www.lifesciencesite.com.

Keywords: Antimicrobial, gold nanoparticles, foodborne pathogens, ciprofloxacin, S. Typhimurium, TEM.

Introduction ways of formulating biocide materials is an upcoming

Nanotechnology offers unique approaches to field of attraction (Jarvinen et al. 1993; Concannon et
control a wide variety of biological and medical al. 2003; Altman et al. 2006; Daglia et al. 2007). For
processes that occur at nanometer length and it is this reason, there is a need for the use of an agent
believed to have a successful impact on biology and which does not generate resistance and presents a
medicine (West and Halas 2000; Zandonella, 2003). good bactericidal property. Gold nanoparticles have a
By controlling the structure precisely at nano scale great bactericidal effect on a several range of
dimensions, one can control and modify their surface microorganisms; its bactericidal effect depends on the
layer for enhanced aqueous solubility, size and the shape of the particle (Nirmala and
biocompatibility or bio-conjugation. Nanoparticles Pandian, 2007). Nanoparticles can act as antibacterial
exhibit attractive properties like high stability and the and antifungal agents, due to their ability to interact
ability to modify their surface characteristics easily. with microorganisms (Hernandez et al. 2008; Dror-
The basic necessities for drug targeting are that the Ehre et al. 2009; Eby et al. 2009; Panacek et al.
carrier should be capable of extended circulation in 2009). Exerting their antibacterial properties,
the blood stream; it must be small enough to gain nanoparticles attach to the surface of the cell. This
access to target tissues and target cells (Tom et al. interaction causes structural changes and damage,
2004). Nowadays, research efforts are being markedly disturbing vital cell functions, such as
concentrated on integrating nanoparticles with permeability, causing pits and gaps, depressing the
biology. It has been reported that antibiotics often activity of respiratory chain enzymes, and finally
disturb the bacterial flora of digestive tract which may leading to cell death (Rai et al. 2009; Sharma et al.
develop multiple drug-resistant isolates, hence novel 2009; Li et al. 2010). In vitro antibacterial activities
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of vancomycin protected gold nanoparticles have been
reported by (Gu et al. 2003).

In the present study, we evaluated the
antimicrobial activity of spherical gold nanoparticles
against six food poisoning bacteria and three fungal
isolates using agar disk diffusion method and MIC.
Gold nanoparticles synergistic effect with reference
drugs was studied. Also, transmission electron
microscopic analysis was used for investigating the
interaction of ciprofloxacin, gold nanoparticles and
ciprofloxacin coated with nanoparticles with S.
Typhimurium.

2. Materials and methods
2.1. Synthesis and Characterization of gold
nanoparticles

Hydrogen tetrachloroaurate  (HAuCl,-3H,0,
99.99%), Cetyltrimethylammonium bromide (CTAB,
99%) and 11-mercaptoundecanoic (MUA) were
obtained from Sigma. The other reagents were
obtained from Aldrich and were used as received.
Ultrapure deionized water was used throughout the
experiments. Gold colloids were prepared by citrate
thermal reduction method (Yang et al. 2005).
Typically in the process of thermal reduction, a gold
sol was prepared by adding 1ml of 1 wt% HAuCI,
aqueous solution and 1.5 ml of 38.8mM sodium citrate
aqueous solution into 90 ml boiling water. The citrate
ion acts as both a reductant and stabilizer. After the
solution had turned purple red within 30s, the solution
was cooled quickly in the ice bath. This resulted in a
stable dispersion of gold particles with an average
diameter of around 13.2 nm and 10% polydispersity
(Yang et al. 2003 and Yang et al. 2005). 0.2 ml of
0.1M freshly prepared cetyltrimethyl ammonium
bromide aqueous solution was added to 20 ml as
prepared gold colloid at room temperature. Finally, 1
ml of 0.5mM MUA aqueous solution was added to the
gold colloid modified by 0.1mM CTAB in order to
restrain the overmuch aggregation process. The
absorption optical spectra of these gold colloids were
recorded using Jasco Ubest 570 UV-vis-NIR
spectrophotometer. All the spectra were recorded in
air at room temperature. The microstructure and
morphology of gold nanoparticles in gold colloids was
measured with a JEOL-JSGM T1230 transmission
electron microscopy (TEM) operating at 200 KkV.
Those samples were prepared by dropping the colloid
onto a carbon coated Cu grid underlying tissue paper,
leaving behind a film.

2.2. Preparation of microbial suspensions.
Antimicrobial activities of gold nanoparticles
were carried out against common food poisoning
isolates. Three Gram positive bacteria
(L.monocytogenes, B.cereus and S. aureus), three
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Gram negative bacteria  (S. Typhimurium, E.coli
0157 and P. aeruginosa) and three fungal isolates (C.
albicans, A. flavus and A. niger) isolated from food of
animal origin were used. Agar disk diffusion method
(qualitative) and minimum inhibitory concentration
method (quantitative) were used in this study.
Wherein a suspension of bacterial and fungal isolates
were freshly prepared by inoculating fresh stock
culture from each isolate into separate broth tubes,
each containing 7ml of Mueller Hinton Broth (Difco)
for bacterial isolates and Sabouraud Dextrose broth
(Difco) for fungal isolate. The inoculated tubes were
incubated at 37°C and 28 °C for 24 hr, respectively.
Serial dilutions were carried out for each isolate,
dilution matching with 0.5 McFarland was selected for
screening of antimicrobial activities. Ciprofloxacin
(5pg/ml) and fluconazole (100ug/ml) were used as
reference drugs (Oxoid).

2.3. Preparation of drug coated gold nanoparticles
(Nirmala and Pandian, 2007).

The drugs coated nanoparticles were prepared as
follows; 0.1mM citrate stabilized gold nanoparticles
[10 ml of 0.5mM Au diluted to 50 ml] was mixed with
5 ml of 3mM drugs in water and stirred effectively for
2 hrs. This was marked as the control sample.
Similarly, antibiotic protected gold were prepared at
concentration of gold particles 0.5mM, using different
volumes (20 and 40 pl) to study the effect of
nanoparticles on the microbial activities.

2.4. Determination of antimicrobial activity by
Disk-diffusion method (Nirmala and Pandian 2007;
Bansod and Rai 2008).

Mueller Hinton agar plates (Difco) and Mueller—
Hinton agar supplemented with 2% glucose and
Methylene Blue (0.5 mg/L) were prepared for testing
antibacterial and antifungal activities, respectively.
The colony forming units of suspension of the tested
isolates were determined and tested inoculums were
adjusted to 1x10° cells/ml, matching with 0.5
McFarland. Inoculums (100ul) were applied on the
surface of the agar plates and spread by using sterile
glass spreader. For evaluation of antibacterial
activities, Whatman no.l filter paper disks were
sterilized and saturated with different volumes of Au
nanoparticles; 20, 40 and 50 pl. On the other hand,
others were saturated with 50 pl ciprofloxacin
(5pg/ml) or with ciprofloxacin mixed with different
volumes of gold nanoparticles (20 and 40 ul). The
same method was used for evaluation of antifungal
activities using fluconazole (100ug/ml) as reference
drug using drug coated with Au at volume 40 pl.
Disks were placed onto inoculated agar plates and left
for 1 hr at 25 °C to allow a period of pre-incubation
diffusion in order to minimize the effects of variation
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in time between the applications of different solutions.
The plates were re-incubated at 37°C and 28°C for 24
hrs for bacterial and fungal isolates respectively. After
incubation, plates were observed for antimicrobial
activities by determining the diameters of the zones of
inhibition for every sample. For an accurate analysis,
tests were run in triplicate for each isolate to avoid any
error.

2.5. Determination of Minimum
Concentration (MIC)

Microtiter dilution plate quantitative method
(Andrews, 2001), i.e. the minimum inhibitory
concentration (MIC) was used for evaluation of the
antimicrobial activity of the gold nanaoparticles
against inhibited organisms. Determination of MIC of
gold nanoparticles against tested isolates was achieved
using 96-well sterile micro plates. Initial concentration
100%, then two fold serial dilutions of the
nanaoparticles and reference drugs (ciprofloxacin or
fluconazole) and drugs coated with nanoparticles were
inoculated with 100ul of tested isolates (0.5
McFarland, about 1x10° cells/ml) and incubated at
37°C-28°C for 24 h for bacterial and fungal isolates
respectively. After incubation, plates were examined
visually for bacterial or fungal growth precipitation.
The experiment was repeated three times. The lowest
concentration that showed complete growth inhibition
of the microbe was taken as MIC.

Inhibitory

2.6. Transmission Electron Microscopy (TEM)
examination

S.  Typhimurium was subjected to gold
nanoparticles, ciprofloxacin and ciprofloxacin coated
with gold nanoparticles. The samples were examined
using transmission electron microscope (TEM, JOEL
JSM-1230). Samples were inoculated in Brain Heart
Infusion (BHI) broth then centrifuged at 2100 rpm.
Most of the bacterial cells settled at the bottom of the
sample vial and the nanoparticles remained suspended
in the solution under these centrifugation conditions
unless they were bound to the cell walls of the
bacterial cells or became large particles as a result of
aggregation. The supernatant was then discarded after
centrifugation. The remaining bacterial cells
conjugated with nanoparticles were washed twice with
deionized water (0.5 ml) under gentle vortex mixing
for 10 min. The remaining bacterial cells that might be
conjugated with the nanoparticles were then
resuspended in deionized water (0.5 ml). After gentle
vortex mixing for another 10 min, 2ul of this
suspension solution was deposited on the copper
holder. After drying, the sample was ready for TEM
analysis (Ho et al. 2004).
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3. Results and Discussion
3.1. Characterization of gold nanoparticles

Figure 1 shows TEM image of the obtained gold
nano particles. As seen in Figure (1), the prepared
gold nanoparticles were almost spherical shape, and
separated from each other. The particle size is mainly
in the range of 11-22 nm. It is also noted that the
nanoparticles in the gold nanoclusters were nearly
individually isolated.

Figure 2 presents the UV-vis absorption spectra
of the prepared gold sols, in which the 530 nm
absorption bands were characteristic of the surface
plasmon bands of gold nanoparticles of 11-22 nm.

3.2. Agar disks diffusion test

Antimicrobial activities of gold nanoparticles
differ according to the volume used and the tested
isolates. Antimicrobial activities increased with higher
volume; 50> 40>20ul. Au nanoparticles (vol. 50 ul)
showed great antimicrobial activities with the best
zone of inhibition against P. aeruginosa (17mm), B.
cereus, L. monocytogenes (14mm), S. aureus (13 mm)
and S. Typhimurium (12mm) as shown in Figures
3&4.

The best antifungal activity was against A. niger
and C. albicans (12mm each) followed by A. flavus
(12mm) as shown in Figures 5&6 The antimicrobial
ability of Au nanoparticles might be referred to their
small size (9-19) nm which is 250 times smaller than a
bacterium. This makes them easier to adhere with the
cell wall of the microorganisms causing its destruction
and leads to the death of the cell. Also, Au
nanoparticles are able to maintain their constant shape
and size in solution as indicating from Figure (7a).
Metal nanoparticles are harmful to bacteria and fungi
(Chwalibog et al. 2010). Nano-Au stimulate biofilm
production and aggregate within this biofilm. They
bind closely to the surface of microorganisms causing
visible damage to the cells, and demonstrating good
self-assembling ability. Gold nanoparticles possess
well-developed surface chemistry, chemical stability
and appropriate smaller size, which make them easier
to interact with the microorganisms (Nirmala and
Pandian, 2007). Also, the particles interact with the
building elements of the outer membrane and might
cause structural changes, degradation and finally cell
death. During the interaction between S.aureus and
gold nanoparticles, they were trapped by the biofilm
and the substance released by cells causing distortion
of the cell wall (Chwalibog et al. 2010). The effect of
the ciprofloxacin as antibiotic or ciprofloxacin in
combination with 20 and 40 pl Au nanoparticles was
studied. It is indicated that the best results were
against S. Typhimurium with zone of inhibition equal
26, 27 and 30mm), respectively followed by B. cereus
(23, 24 and 26mm), P. aeruginosa (20, 21 and 23mm),
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L. monocytogenes (20, 21 and 23mm), E.coli 0157
(20, 22 and 23mm) and S. aureus (11, 12 and 21mm),
as shown in Table (1) and Figure (3, 4). By increasing
the number of gold atoms, more amount of drug gets
adsorbed on the nanoparticle surfaces when the
number of drug molecules increase, they act more
effectively against the microorganisms. This means
that the gold nanoparticles can act as an effective
carrier to these drugs (Nirmala and Pandian, 2007).

The antifungal drug coated with Au
nanoparticles using different volumes; 40 and 20 pl
was compared with fluconazole. The best antifungal
activity was observed on using fluconazole coated
with 40 pl Au nanoparticles with the best zone of
inhibition against A. niger 14mm, then C. albicans
13mm, followed by A. flavus 12mm as illustrated in
Figures 5&6. The interaction between nanoparticles
and fungal cells caused their damage (Nirmala and
Pandian, 2007).

3.3. Minimum Inhibitory concentration (MIC)

Au nanoparticles showed variable MIC of
bacterial and fungal cultures which differ according to
the tested isolates; P. aeruginosa (1.56) followed by
B. cereus, L. monocytogenes and S. aureus equal
(3.125) then S. Typhimurium and E.coli 0157 (6.25).
MIC test revealed synergistic effect of Au
nanoparticles with ciprofloxacin when compared with
ciprofloxacin alone; best results were shown against S.
Typhimurium (0.097, 0.19), B. cereus (0.19, 0.39),
E.coli 0157 (0.39, 0.39), P. aeruginosa and L.
monocytogenes (0.39, 0.78) then S. aureus (0.78,
6.25), respectively. Gold nanoparticles and
fluconazole coated with Au nanoparticles showed
variable MIC against C. albicans, A. niger (6.25,
3.125), A. flavus (12.5, 6.25), as shown in Table (2).
Au nanoparticles disintegrated the cell wall and the
cytoplasmic membrane of C. albicans releasing
homogeneous matter then attach to a filamentous
substance, excreted from the disrupted cells.
Fungicidal activity of Au nanoparticles was due to
destroying cell membrane integrity (Chwalibog et al.
2010).

3.4. Transmission Electron Microscopy (TEM)
Study of Treated Microorganisms

TEM visualization provides an extraordinary
opportunity for the morphologic evaluation of ongoing
interactions between microorganisms and
nanoparticles. Au nanoparticles are sticked randomly
with the surface of bacteria. Interaction between S.
Typhimurium and gold nanoparticles indicates that the
nanoparticles were trapped by the biofilm and the
substance released by cells with distorted cell wall
which might be referred to the thin layer of
peptidoglycans found in the cell wall of Gram
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negative bacteria. This might be due to the small size
of gold nanoparticles (range 9-19 nm) which can
easily attach to the surface of cell membrane and
drastically disturbed the bacterial proper function like
respiration and permeability as shown in Figure (7a).
Interaction  between S.  Typhimurium  and
ciprofloxacin coated with gold nanoparticles revealed
that the cell wall is loosened and separated from the
membrane or disrupted with complete absence of
flagella. Accumulated gold nanoparticles with
ciprofloxacin on bacterial cell wall distorted the cells
and disintegrated cell wall and cytoplasmic membrane
with complete absence of flagella as shown in Figure
(7b). TEM of S. Typhimurium treated with
ciprofloxacin alone exhibited interacted bacterial cell
wall with the accumulation of antibiotic on its surface
and partial destruction of flagella as shown in Figure
(7c&d). The results proved that interaction between
Au nanoparticles and S. Typhimurium cause damage
of parts of the bacterial cell and the flagella which is
the organ of motion. Drugs capped gold particle act as
a single unit against the microorganism. This led to
increase the zone of inhibition from 12 mm (Au), 26
mm  (ciprofloxacin) to 30 mm (Au coated
ciprofloxacin) using disk diffusion. Also, this was
confirmed by the decrease in MIC from 6.25(Au),
0.19 (ciprofloxacin) to 0.097(Au coated ciprofloxacin)
as shown in Table (2). Previous study indicated that
Au nanoparticles are more effective against Gram
negative organisms due to the nature of materials
present in cell wall. Gram positive organisms
generally have thick mesh like cell wall made of
peptidoglycans layer whereas Gram negative
organisms possess a thin cell wall with
peptidoglycans. Also, TEM images proved easier
permeability in Gram negative organisms, which
confirms the approach of nanoparticles to the E. coli
which in turn supports the enhancement of
antibacterial activity. Gold nanoparticles act as a good
anchor carrying more amounts of drugs on its surface
via electrostatic attraction between the amine groups
of drugs and nanoparticles which give a better activity
of streptomycin protected gold nanoparticles at
0.5mM Au concentration with an increase in the level
of zone of inhibition from 82 to 96. Increasing the
number of gold atoms, surrounded by a number of
drug molecules makes an effective approach of the
drug molecules as a group rather than acting alone
towards the bacterial organisms (Nirmala and
Pandian, 2007). Another studies indicated that drugs
capped gold nanoparticles are effective against various
isolates of bacteria when compared with the pure
drugs. The process of targeting by Au nanoparticles
can minimize treatment durations and side effects of
drugs (Thomas and Klibanov, 2003; Tkachenko et al.
2004; Connor et al. 2005 and Mukherjee et al. 2007).
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Table (1): Antibacterial activity of spherical gold
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Figure 1: TEM image of gold nanoparticles
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Figure 3: Antibacterial activity of spherical gold
nanoparticles as compared with ciprofloxacin
(5ug/ml) alone or coated with nanoparticles at
different volumes.

a) L.monocytogenes

(b) S.aureus (c) B.cereus

Typ_himurium

@)Ss.

(e) E.coli O157 (f)P.aeruginosa

Figure 4: Zones of inhibition of different tested isolates using disk diffusion method showing the antibacterial
activity of Au nanoparticle in different volumes; 20 pl, 40 pl, 50pl, (20 ul Au + ciprofloxacin), (40 pl
Au + ciprofloxacin) then ciprofloxacin alone, in sequence with the arrow.
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Figure 5: Antifungal activity of spherical gold nanoparticles as compared with fluconazole and drugs coated

with nanoparticles at different volumes.

(a) C.albicans

(c)_ A.niger

Figure 6: Zones of inhibition of different tested isolates using disk diffusion mthod showing the antifungal
activity of Au nanoparticle in different volumes; 20 pl , 40 pl, 50ul, 50ul fluconazole only, then 40ul of Au

nanoparticles + fluconazole, in sequence with the arrow. Control negative was at the center.

Table (2): Minimum Inhibitory concentration of gold spherical nanoparticles compared with reference drugs

alone and coated with Au nanoparticles.

MIC
Isolates AU nanogold Reference drugs Au & reference drugs
L.monocytogenes 3.125 0.78 0.39
S. aureus 3.125 6.25 0.78
B. cereus 3.125 0.39 0.19
S. Typhimurium 6.25 0.19 0.097
E. coli 0157 6.25 0.39 0.39
P. aeruginosa 1.56 0.78 0.39
C. albicans 6.25 6.25 3.125
A. niger 6.25 6.25 3.125
A. flavus 12.5 6.25 6.25

Reference drugs: ciprofloxacin (5ug/ml), fluconazole (100ug/ml).
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Conclusion

Gold nanoparticles are harmful to bacteria and
fungi. They bind closely to the surface of the
microorganisms causing visible damage to the cells
with complete destruction of flagella, stimulate
production of biofilm and aggregate within this
biofilm. The results verified that drugs coated with
gold nanoparticles had more hindrance activities than
the pure drugs. They were more effective against
Gram negative bacteria due to the thin peptidogycan
layer in the cell wall. Thus the use of Au nanoparticles
coated drugs can minimize the treatment durations and
side effects of drugs.
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(d)
Figure 7: Transmission electron of S. Typhimurium treated with (a) Au nanoparticles alone. (b)
Ciprofloxacin and Au nanoparticles. (c, d) Ciprofloxacin alone.
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Purpose: The purpose of this study was to identify theoretical frameworks that drive childhood obesity
prevention programs and identify successful components of childhood preventive intervention programs.
Methods: PubMed and Google Scholar databases was searched for community, school and home settings
obesity interventions with anthropometric measures in children and adolescents between the ages of 6 and 12
years from 2004 to 2009. Studies were reviewed by intervention type, duration, outcomes measures and
significance of intervention aspects, resulting in a yield of 22 intervention studies. Results: The interventions
were arranged in ascending order by age group. In total, 22 interventions from around the world were found to
tackle the critically important issue of childhood obesity. Among the 22 published studies, ten interventions
focused on individual level behavior change and twelve included some nutrition policy changes. With respect to
individual behavior, components included cooking classes for families, training on food selection, and health
education session on disordered eating. In terms of measurement of behaviors, the majority of the studies (n=22)
measured changes in lifestyle. Many of these studies were able to show positive outcome towards progress of
healthy behaviors. From the 22 published studies, six interventions relied on secondary prevention while fifteen
interventions used a primary prevention method. Only one intervention used both types. Out of 22 published
studies, only nine showed significant outcomes. Conclusions: Schools are the best settings for childhood obesity
interventions because children form libeling eating and physical activity habits at a young age. School-based
interventions should focus on childhood obesity prevention. They must target enhancement of physical activity
and healthy nutrition in order to decrease BMI. Finally, future interventions should seek to incorporate
individual behavior change strategies with policy and environmental changes in order to make a substantial and
sustainable impact on children’s health and well-being.
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INTRODUCTION percent of school-children worldwide are overweight

Childhood obesity has become a global and in the United States alone, 25% of children are
overweight while 11% of them are obese (Sharma,
2007). Table (1) shows the prevalence of obesity in
developed countries around the world.

epidemic. Both developed and developing countries
face the crisis of rising trends of overweight and
obesity among children (Flynn et al., 2004). Ten

Table 1: Change in the prevalence of obesity rate by year and age group in developed countries around the
world (Sharma, 2007).

Country Year/year range Age group Change in Rate of obesity/current rate
Japan 1974-1993 6-14 yrs 5% to 10%

England 1984-1998 7-14 yrs 8% to 20%

Spain 1985- 1998 6-7 yrs 25%t0 35%

France 1992-1996 5-12 yrs 10% to 14%

Australia 1985-1997 6-12 yrs 27%

Greece 1984-2000 6-12 yrs 7% to 12%

Thailand 2000 ----yT18 11-14%

New Zealand Pacific =~ ---—--- 3-7yr 34-49%

The highest prevalence rates of childhood Bases. For instance in 1998, The World Health
obesity have been observed in developed countries; Organization project monitoring of cardiovascular
however, its prevalence is increasing in developing diseases (MONICA) reported Iran as one of the seven
countries as well. The prevalence of childhood obesity countries with the highest prevalence of childhood
is high in Central and Eastern Europe and pacific obesity at 10 % (Dehghan et al., 2005). This reported
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also notes that in Saudi Arabia one in every six
children aged 6 to 18 years old is obese. Moreover
worldwide, there are proportionately more girls
overweight than boys, particularly among adolescents
(Dehghan et al., 2005).

Surveys conducted by NHANES (National
Health and Nutrition Examination) over the years
1976-1980 and 2003-2006 show that the trend in

Table 2: Trends in Child and Adolescent Overweight

childhood obesity has been rising alarmingly. The
prevalence of obesity among children aged 2-5 years
has increased from 5% to 12.4% in this time period
and for the age group 6-11 years, it has increased from
6.5% to 17%. Among adolescents 12-19 years, the
prevalence of obesity increased about 12% (5% to
17.6%) (Centers for Disease Control and Prevention
[CDC], 2009).

Trends in Child and Adolescent Overweight

0

1963-65 1971-74 1976-80
1966-70

Percent
20

6-11 years

1988-94 1998-00

2003-4

Source: (http://www.cdc.gov/nchs/products/pubs/pubd/hestats/overweight/overwght child 03.htm)

Childhood obesity is a health condition that has a
tendency to continue into adulthood. A study
conducted by Whitaker et al., 1997) assessed the link
between childhood obesity and the risk of obesity in
adulthood. They found that the risk odds ratio for
obesity ranged from 1.3 at 1 or 2 years old to 17.5 at
15 to 17 years old.

More than 70% of individuals with a history of
childhood obesity grow up to become obese adults
(Dehghan et al., 2005). In fact, childhood obesity is
not just a disease in itself but in the long term it is
responsible for social disabilities and the risk of adult
diseases for an individual suffering from it (Flodmark
et al, 2005). The most common and highly
documented risk of childhood obesity is maturity-
onset diabetes in the young (MODY). Sharma (2007)
reported that childhood obesity increases the risk of
adult obesity, development of metabolic syndrome and
MODY by 10 to 30 times. Other related health
problems include cardiovascular disease with high
blood cholesterol and high blood pressure (Cunnane,
1993). In addition, obese children have abnormal
glucose tolerance, digestive disorders and infertility
(Sharma, 2007). The childhood obesity epidemic has
been projected to result in a decrease in life
expectancy of 2-5 years in the 21¥ century; in what
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would be the first decrease in life expectancy since
data started being collected in 1900 (Olshansky et al.,
2005).

Various factors contribute to overweight and
obesity in children. In a literature review by Keller and
Stevens (1996), obesity in children was linked to
prenatal, genetic, familial and environmental
influences. Parents not only contribute genetically but
also parental dietary and life-style behaviors critically
affect obesity in children (Hodges, 2003).

Obesity means an excess amount of body fat. No
general agreement exists on the definition of obesity in
children as it does adults. Most professionals use
published guidelines based on the body mass index
(BMI), or a modified BMI for age, to measure obesity
in children. Others define obesity in children as body
weight at least 20% higher than a healthy weight for a
child of that height, or a body fat percentage above
25% in boys or above 32% in girls (Dehghan et al.,
2005). The Center for Disease Control and Prevention
defined overweight as at or above the 95™ percentile of
BMI for age and "at risk for overweight" as between
the 85™ to 95™ percentile of BMI for age. European
researchers classified overweight as at or above the
85th percentile and obesity as at or above the 95th
percentile of BMI (Sharma, 2007).Waist to hip ratio,
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waist-circumference (WC) and skin fold thickness (the
sums or ratios of abdominal, subscapular, suprailiac
and triceps) and fat mass determined by bioimpedance
etc. have also been used to measure obesity (Sharma,
2007).

The body weight of an individual is a result of
various factors and the interplays between these
factors. Some like the familial, genetic and to some
extent, metabolic factors cannot be controlled.
Moreover, it is difficult to counteract cultural and
socio-economical influences that contribute to obesity.
But, the majority of cases involving overweight and
obesity are the result of excess calorie/energy
consumption and inadequate energy usage i.e., low
levels of physical activity and a more sedentary life
style (Sharma, 2007). Therefore, any attempts at
fighting this growing epidemic of childhood obesity
must focus on changing these two behavioral
tendencies, that is, reduce energy consumption and
increase energy usage (Sharma, 2007).

Obesity takes a toll on the healthcare system as
well. Two to six percent and sometimes as high as
seven percent of total healthcare costs are spent in
combating obesity and obesity related diseases in
many of the developed countries. Public Health
strategies commonly suggest combating obesity in
early childhood. Childhood is considered a priority
population for programs because (a) forming good
dietary habits and losing weight is easier in childhood
than in adulthood and (b) school settings are feasible
for group interventions. The emphasis on physical
activity and weight stabilization in years of growth is
better achieved when the values of health and healthy
habits are inculcated during early childhood. Public
health strategies suggest combating obesity by
interventions aimed at promoting breast feeding,
limiting television viewing and involving children in
outdoor physical activities. Other interventions have
focused on encouraging a balanced diet with more
vegetable and fruit intake and at the same time,
controlling the portion size and reducing consumption
of carbonated and other high calorie soft drinks
(Sharma, 2007).

Interventions to fight childhood obesity can be
directed at two levels.

In terms of primary prevention, interventions
may be targeted or universal. Universal (e.g. school-
based interventions) aim at the community level, with
the goal of stabilizing or reducing the mean BMI
within a population. Selective interventions (e.g.
family-based intervention, children of obese parents)
target high risk individuals at the interpersonal level.
This strategy is concerned with improving the
knowledge and skills of individuals to increase
competence and personal autonomy and thus prevent
excessive weight gain.

With  respect to secondary  prevention,
interventions focus on overweight and obese
children and seek to prevent further weight gain
and/or to reduce body weight (Muller et al., 2005).
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2. This study reviewed articles published between

2004 and 2009 that were based on interventions
aimed at obesity prevention. The purpose of this
study was to identify theoretical frameworks that
drive childhood obesity prevention programs and
identify successful components of childhood
preventive intervention programs. This
information will be used to create a profile of
successful ~ childhood  obesity = prevention
intervention programs.

METHODS

Research Design
This study is a qualitative research study. A secondary
data collection technique was utilized and conducted
through a search of articles published between 2004 in
PubMed and Google Scholar databases. The criteria
for selecting publications for inclusion in the study
were as follows:

1. Articles published between 2004 and 2009.

2. An obesity related intervention.

3. Involving children between 6 through 12 years of
age.

4. Implementation of the intervention in a
community, school and/ or home setting.

5. A content analysis was than conducted based on
specific topics: childhood obesity, obesity-related
intervention and implementation of the
intervention in a community, school and/ or home
setting.

Subjects

PubMed and Google Scholar Search Result:

Separate queries were conducted in PubMed and
Google Scholar databases. The initial PubMed-based
literature query used a cross reference of 5 keyword
identifiers including: "obesity prevention and control,"
"physical activity interventions," "health promotion,"
"elementary school" and childhood obesity which
produced 99 compiled results. A review of the
abstracts was conducted utilizing our selection criteria.
In total, 18 articles did not address childhood obesity
prevention programs nor did they include
interventions. Another 11 articles included subjects
above the age of 12 or under the age of 6 years. A
total of 70 studies from the PubMed search remained
for examination. Separately, the Google Scholar -
based query used a cross-reference of 4 keyword
identifiers as mentioned above and produced 82
compiled results. A review of the abstracts was
conducted to further refine the results using the
aforementioned inclusion criteria. Excluded were 21
studies that did address childhood obesity intervention
programs. As a result, the Google Scholar -based
search produced 61 abstracts. PubMed and Google
Scholar results were further examined to identify
identical intervention studies published under differing
titles and time periods. In the end, 22 studies were
identified for review by intervention type, duration,
outcomes measures and significance of intervention
aspects.
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Figure 1: Selection Process for Systematic Review

Keywords for literature query
("obesity prevention and control", "physical activity intervention, "childhood obesity," etc)

|

!

Query PubMed database

Query Google scholar database

|

Compile results (n=99)

|

|

Compile results (n=82)

|

Childhood obesity (6- 12 yrs) and related/ physical activity
intervention with quantitative measure(s)?

|

Yes

|

Study participants between 6 through 12 years of age?

Yes

|

Intervention conducted in an academic/ or home environment

|

Yes |

|

|

Results for PubMed search (n=70) studies

Results for Google scholar search (n=61) studies

|

|

Identical studies excluded?

|

Refined studies for literature review n= 22

Instruments
For this study, interventions aimed at obesity
prevention were measured through reviewing articles
and categorizing them into 5-year periods by the area
of importance.

A data gathering sheet was designed to identify
the area of importance of each article. This gathering
sheet has nineteen variables as the following:

1- Article title.

2- Article citation

3- Journal title.

4- Total number of the target population.
5- Participants’ age or age group.

6- Participants’ ethnic race.
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7- Participants’ socio-economic standard (SES).
8- Participants’ gender.

9- Parental involvement in the study- Yes or No.
10- Study environment

11- Types of prevention

12- Study Design

13- Description of the intervention

14- Intervention Outcome

15- Limitation of the study

16- Theoretical framework used.

17- Dose and duration of the intervention

18- Content components of the intervention

19- Study outcomes.
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Data Collection Procedures

For this study, data were collected through
an article review. In the first step, articles that
addressed childhood obesity prevention programs
were selected. Articles were reviewed to determine
whether they focused on our criteria or not. The next
step was to abstract information from each article and
reports it on the data collection sheet. For data quality
assurance, the article review process was conducted
twice. This process was used to increase authenticity
and accuracy of the systemic review. After these
procedures were completed, data were entered into
SPSS for data analysis. Frequencies were conducted to
identify trend and describe the number of articles
focusing on each area under investigation so we could
provide a profile of successful childhood obesity
prevention intervention programs

RESULTS

The interventions have been arranged in
ascending order by age group, and have been
summarized in Table 1. The first intervention
described is called the Fit Kids/Fit Families (FKFF) in
children ages 5-16 and their families from Washington
County in Wisconsin. Using a non-experimental
design, 68 children and their families from
Washington County participated in this 12-week
program, which promoted healthy lifestyle changes
(Joosse et al., 2008).

For this intervention, pre- and post data were
gathered, on age, height, weight, BMI, body
circumference measurements, child and family habits,
and child self-esteem. A once- a-week nutrition,
physical activies and behavioral log captared
behaviors. In addition, two hour meetings using a
dietician, behaviorist, and exercise specialist were held
weekly in a community setting. At the result, both
parents and children showed improved knowledge and
attitudes regarding healthy lifestyle changes. Logs

report that 56 % of the children increased their
physical activity and 32% reduced their sedentary
activity. While 81% improved and 13% maintained
BMI, 74% of the children showed decreased total
body circumferences. Nearly two-thirds shown clearly
enhanced self-esteem on the Rosenberg Self-Esteem
Scale (Joosse et al., 2008).

The second intervention is called SWITCH, and
included a rationale, design, and implementation of a
community, school, and family-based intervention.
The study districts are found in Lakeville, Minnesota
and Cedar Rapids, lowa. Lakeville is a community of
about 50,000 and is the southern-most suburb of
Minneapolis- St. Paul. Cedar Rapids, has
approximatym 125,000 residents and is located in
cast-central Towa. There were ten randomly selected
schools used while implementing the intervention,
which five schools assigned to the control group and
the other five assigned to the experimental group. The
control and experimental schools corresponded on
socio economic status as well as the area of
community (Eisenmann et al., 2008).

There were four consecutive phases to SWITCH,
and the intervention was based on social ecological
model. During the initial phase of SWITCH, each
child created a service line with their parent’s help,
which identified present health behavior exercises as
well as measuring feelings and attitudes toward
making changes in the main elements (do, view and
chew). After families discovered their present
exercises they created short term as well as long-term
destinations, which fit within their lifestyle
(Eisenmann et al., 2008).

The second phase of the program concentrated
on establishing additive advancements strengthened
by self-rewards. All advancements in behavior in the
direction of reaching a self-discovered destination
were rewarded with activity points or goal points
(Eisenmann et al., 2008).

Table 3: Summary of school-based interventions for prevention of overweight and obesity

Study/ grade/age/ year/ Theory Intervention
country
Fit Kids/Fit Families (FKFF) = No known Health educational

K-11 theory
The mean age is 10.4 years

(age range, 5-16)

Published in 2008

The United State of America

sessions.

Create nutrition plan
Increase physical activities = year)
Behavioral lessons: eating
disordered, self care and

self esteem.

Duration Major findings
12-week 59% of the children
sessions increased their physical

(3 times per activity 32% reduced
their sedentary activity
81% improved and 13%
maintained BMI

74% of the children
showed decreased total
body circumferences
Two-thirds demonstrated
improved self-esteem on
the Rosenberg Self-
Esteem Scale.

SWITCH: rationale, design, Social
and implementation of a ecological
community school, and models

family-based intervention
3rd through 5th grade
8-11 year olds

Physical activities sessions.
Public education/training
workshops for parents,
teachers, health care
providers, religious leaders
and business leaders in the
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Academic year
approximately
8 months.

Enhance children
attribute such as
knowledge about physical
activity and food
selections; their values
about health, physical.
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2005-2006
The United State of America

Gold Medal Schools Program
First, third, and fifth-grade
Elementary school students
5-11 year olds

2005-2006

The United State of America

A Family-based Intervention
to promote Healthy Lifestyles
in an Aboriginal Community
in Canada

K-12

5-18 year olds

Published in 2007

Canada

Evaluation of a classroom-
based physical activity
promoting program
Elementary school
students(*)

6-12 year olds

2004-2005

China

Evaluation of a pilot hospital
based community program
implementing fitness and
nutrition education for
overweight children

3rd through 6th grade

8-12 year olds

Published in 2008

The United State of America
Physical Activity and Healthy
Eating in the After-School
Environment

4th through 7th grade

9-13 year olds

Published in 2008

The United State of America

Outcomes of a  group-
randomized trial to prevent
excess weight gain, reduce
screen behaviours and
promote physical activity in
10-year-old children: switch-
play

All grade 5 students

10-11 year olds

Published in 2008

Australia

No known
theory

The protection
motivation
theory, the
social learning
theory,
normative
influences and
theories of
persuasion

No known
theory

No known
theory

No known
theory

principles
from social
cognitive
theory: self-
efficacy and
behavioral
capability
behavioral
choice theory:
preference,
reinforcement

community at large.

Improve eating habits,
Increase physical activity
Decrease sedentary activity
Measure parent

perceptions of school
nutrition policies.

Behavioral Change:
dietary; provision of goods;
physical activity.

Health education session.

Increase physical activity:
from Moderate to Vigorous
range

Weekly exercise programs
Monthly nutrition education
BMI and waist
circumference measures
Daily diaries Participant
completion of food and
activity study diaries

The wearing of pedometers

After-school settings had 4
sessions per day:
Academic

Enrichment: Moderate and
Vigorous Physical
Activities (MVPA)
Recreational (active and
non active)

Healthy snack

Decrease sedentary
behavior

Self-monitoring
Increasing physical activity
Decision-making
‘Switch-Play’ games
Perform advocacy plays
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One year

6- month

8-month

24- week

Academic year
approximately
8 months.

March to
November
2002
(Academic
year in
Australia)

activity, and nutrition;
and their sense of
personal control over
their choice.

Children in the Gold
Medal Schools group
drank fewer soft drinks
per day. Gold Medal
Schools children walked
or biked to school more
often at baseline and 1
year.

Changes in daily energy
intake & physical activity
Changes in knowledge
and attitudes toward
healthy lifestyles,
self/response efficacy,
body fat, BMI, abdominal
fat, blood pressure,
glucose, and lipids.

Significant increases in
the average daily physical
activity energy
expenditure and duration
among the students in the
intervention school.

BMI decreased between
baseline and weeks 12
and 24.The overall mean
waist circumference
(inches) also decreased
between baseline and
weeks 12 and 24.

Children were spending
approximately 47 minutes
of after-school time in
active recreation, with
49% of this time in
organized activities and
51% in free play. The
study found that children
in an after-school setting
were spending
significantly more time in
MVPA while in free play
than when in organized
activities.

Significant decrease in
BMI among those in the
combined BM/FMS
group compared with the
control group.
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Policy-Based School
Intervention to Prevent
Overweight and Obesity

4" through 5" grade
11.20-11.13 year old
Published in 2008

The United State of America

No known
theory

No known
theory

Preliminary Findings from an
Evaluation of the USDA
Fresh Fruit and Vegetable
Program in Wisconsin
Schools

4 7% and 9 grade

11-15 year old

2006-2007

The United State of America

Preventing childhood obesity: = No known
two year follow-up results theory
from the Christchurch obesity

prevention programme in

schools (CHOPPS)

2% 5 orade

7-11 year old

2001

The United Kingdom

No known
theory

Increasing activity and
improving nutrition through a
schools-based programme:
Project Energize. Design,
programme, randomisation
and evaluation methodology
15 4™ grade

5-10 years old

Published in 2008

New Zealand

School self-assessment
Nutrition education
Nutrition policy

Social marketing

Parent outreach

Measure dietary Intake
Increase physical activity
Decrease sedentary
behavior

Try new fruit at school

Try new vegetable at school

Try new fruit at home

Try new vegetable at home
Choose fruit as snack
instead of chips/candy
Choose vegetable as snack
instead of chips/candy

To discourage the
consumption of "fizzy"
drinks (sweetened and
unsweetened) with positive
affirmation of a balanced
healthy diet

One hour of health
education session

Improve overall wellbeing
and reducing the
consumption of diet
carbonated drinks so they
would benefit dental health.

Physical activity

Nutritional diet
Dental health care
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9- month Significant decrease in
BMI Significant increases
in the average daily
physical activity energy
expenditure and duration
among the students in the
intervention school
Changes in knowledge
and attitudes toward
healthy lifestyles
Enhance parent and
children values about
health, physical activity,
and nutrition.

3 months of 40%
program
implementation

indicated  they
would choose a fruit

Only 21% would choose
a vegetable. 33.8% of
students said they would
try a new vegetable.

At home 55.6% of
students indicated they
would try a new fruit and
32.9% said they would
try a new vegetable.
Students were more
willing to eat fruits than
vegetables and also more
willing to try both fruits
than vegetables at home
versus at school.

There was significant
opportunity for students
to move in a positive
direction  from either
“would not” or “might”
in terms of willingness
eat fruits and vegetables.

12- month
school based
intervention

There was no significant
difference in the baseline
z scores between children
in the control and

3-year follow- | intervention groups who

up were present or missing
at the final
measurements.

2- year Reduced sedentary time

Increased children’s
activity levels
Improved dental health
Improved body
composition.
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Healthy Buddies: A Novel,
Peer-Led Health Promotion
Program for the Prevention of
Obesity and Eating Disorders
in Children in Elementary
School

K- 7" grade

5-13 year old

Published in 2007

Canada

Reducing unhealthy weight
gain in children through
community capacity-
building: results of a quasi-
experimental intervention
program, Be Active Eat Well
K- 6" grade

4-12 year old

2003-2006

Australia

YMCA Program for
Childhood Obesity: A Case
Series

K- 8" grade

3.6-14 year old

2007

The United State of America

L.LF.E.: A School-Based
Heart-Health Screening and
Intervention Program

5" grade

10 year old

Published in 2008

The United State of America

Louisiana (LA) Health:
Design and methods for a
childhood obesity prevention
program in rural schools
4.6 grade

8-12 year old

Published in 2008

The United State of America

No known
theory

Note: The
study used the
role model
and self
esteem as a
component in
their
intervention

No known
theory

No known
theory

Hierarchy of
needs

Social
cognitive
theory
Ecological
perspective
Health belief
model
Stages of
change
PRECEDE-
PROCEED

Social
Learning
Theory

Regular Physical Activity:
Aerobic fitness sessions
Healthy Eating: Students year)
learned about nutritious and
non-nutritious foods and

beverages.

Healthy Body Image, Self-

esteem, and Social

Responsibility: Addressed
body-image and disordered

eating issues

Nutrition strategies
Physical activity
Reduce screen time

3-year

Group counseling 6-month
Nutrition education
Physical activity

Gift card incentives

Awareness/knowledge
tactics
Pedometers for teachers
Teacher training for e-
learning unit
HealthyHearts4Kids
Incentive-based programs
Family-based
walking/physical activity
programs No-TV week
Parent-child cooking
classes

3-year

Healthy diet promotion.
Physical activity promotion
Program for families
Classroom curriculum
Internet counseling and
education

3-year
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10-month
(Academic

Increased health
knowledge, health
behaviors, and health
attitudes in children
Increased physical
activities.

The program was
effective at slowing the
rate of weight gain (by
about 1 kg) and waist
gain (about 3 cm) in
primary school-aged
children, in a manner that
was safe. They saw some
evidence of this upstream
impact through reduction
in the social gradient with
weight gain, and this
implies that community-
wide interventions should
not increase health
inequalities in relation to
child overweight.

15 of the 35 active
participants (43%)
experienced a clinically
significant change in
weight gain compared
with controls

Results suggest that
community programs can
be successful in
addressing the problem of
childhood obesity in
families that are
motivated.

Increased physical
activity and healthy
nutrition choices

A team approach within
the school setting, with
families and community
partners, is essential in
addressing current and
future health concerns of
today’s youth.

Policy decisions are made
by a five-person
committee that includes
scientists and community
and state education
leaders. Also, recruitment
goals for the randomized
controlled trial (RCT) and
observation control group
were met.
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Pilot Study of an Individually = Ecological
Tailored Educational Model-
Program by Mail to promote  Ecological
Healthy Weight in Chinese System
American Children Theory (EST)
35" grade

8-10 year old

2005-2006

The United State of America

Reducing weight gain in No known

children through enhancing theory
physical activity

and nutrition: the APPLE

project

1°-6™ grade

5-12 year old

Published in 2006

New Zealand

Two-year follow-up of an No known
Obesity prevention initiative theory

in children: the APPLE

project

1°-6™ grade

5-12 year old

Published in 2008

New Zealand

Knowledge related to
children’s dietary and
physical activity
Classes for food choices

One year

Increasing physical activity = 2-year
Increasing the intake of

fruit and vegetables

Reducing the intake of

sugary drinks

Curricular-based activities

Provision of cooled water

filters in each school

Increasing physical activity = 2-year
Increasing the intake of

fruit and vegetables

Reducing the intake of

sugary drinks

Curricular-based activities

Provision of cooled water

filters in each school
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The discrepancies seen in
the children’s and
mothers’ levels of
knowledge are not well
understood. It is possible
that children learned
knowledge regarding
physical activity and
nutrition at school or
through media because
there has been a lot of
attention given to
childhood obesity
prevention. Although
mothers were asked to
share the information
with their children, it is
uncertain whether they
shared the information.

Intervention children
were spending on average
26 more minutes per day
in activities of a moderate
or vigorous nature than
control children

The mean BMI Z score
was significantly lower in
intervention children than
in control children by
0.09 after 1 y and 0.26 at
2y.

Waist circumference was
also significantly lower at
2 'y in intervention
children (1.0 cm), and
systolic blood pressure
was lower at 1 year,
although this was no
longer significant at 2 y.

Reduced the risk of
excessive weight gain in
children.

Enhanced extracurricular
physical activity (during
and after the end of the
school day).

Promoted healthy eating
to pupils, and teachers
The mean BMI Z score
was significantly lower in
intervention children than
in control children.
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Family-Based Weight No known Workbooks weekly reading =~ 8-week The majority of the
Management with Latino theory assignments, goal setting, mothers (84.6%)
Mothers and Children and evaluation. Chapter endorsed the idea that
2" 11" grade content focuses on they can influence their
6-17 year old nutrition, behavioral child’s food choices. The
Published in 2008 change, activity, increased mothers also felt they
The United State of America speaking up, and improving were able to influence
parenting skills physical activity levels
Families established (92.3%). These mothers
individual behavioral goals had a strong concern
for nutrition, physical about their children’s
activity, and family support weight (71%); and the
Increase daily activity (e.g., mothers ~ seemed  to
play for 60 min on most understand the likelihood
days) and decrease that remaining
inactivity (e.g., less TV, overweight would lead to
computer, and/or video increased risk for diseases
games) associated with obesity
(71%). Additionally, the
mothers agreed that their
own exercise and eating
habits could influence
their children’s (69%).
Seventy-eight percent of
the mothers intended to
get 30 min of physical
exercise at least 5 days
per week, with more than
20% indicating  they
already did this.
Walking the Talk: Fit WIC No known Increase consumption of One year The Fit WIC experience
Wellness Programs Improve theory fresh fruit or vegetables illustrates that supporting

Self-Efficacy in Pediatric
Obesity Prevention
Counseling

51 WIC’s staff members
34-45 year old

Published in 2004

The United State of America

of water

The third phase of the program was designed to
make it easier for families to plan healthy snacks and
healthy meals that included vegetables and fruits, by
supplying mealtime as well as shopping planners
(Eisenmann et al., 2008).

The fourth phase of the program concentrated on
the upkeep of each family’s healthy behavior over the
period of 8 months. This intervention made it possible to
improve children’s knowledge regarding selection of
foods, physical activities, and nutrition. This program
also facilitated children’s goal- setting as well as self-
monitoring to improve their current habits, in addition, it
proposed ways of strengthening their intention to advance
healthy behaviors for their families as well as themselves
(Eisenmann et al., 2008).

Increase physical activity
Increase daily consumption
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staff in achieving their
own healthy eating and
physical activity goals
significantly increases
staff commitment and
enthusiasm for addressing
healthful behavior
patterns with clients in
the WIC setting. Staff
participating in Fit WIC
achieved a high degree of
personal satisfaction and
felt more skilled in
communicating about
nutrition and physical
activity with WIC clients.

The third intervention was the Gold Medal Schools
Program. This study took place at four schools in Tooele
County, Utah that served as either intervention or control
sites. Every student in the first, third, and fifth grades and
their parents were given study packets containing a study
letter, parental consent form and parent survey. Parents
completed consent forms and surveys. Anthropometric
information was collected for every student who was
contributing to the survey, but only third- and fifth- grade
pupils finished the survey. The parent surveys showed at
year one that children in the Gold Medal Schools group
drank fewer soft drinks daily (Jordan et al., 2009).
Furthermore, variations in dietary habits showed
significant differences between the intervention and
control groups at year one. Parent surveys also showed
that Gold Medal Schools’ children increased their
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physical activity by walking or biking to school more
often at baseline and one year. Finally, longitudinal
investigations were suggested to assess the long-term
influence of Gold Medal Schools on anthropometric,
dietary, sedentary behavior and personal activity (Jordan
et al., 2009).

The fourth intervention was a Canadian family-
based intervention to promote healthy lifestyles which
was published in 2007. Kindergarten to 12-grade students
from 50 households were recruited. This study’s design
was open randomized controlled trial. The intervention
was based on protection motivation theory, social
learning theory, normative influences and theories of
persuasion. Further, this study included an intervention
that was made up of several components. The first
component was health messaging/education about
healthy lifestyles mediated by a key messenger referred
to the “health counselor”. The second component was
physical activity goals, which increase the daily physical
activity of all members to a minimum of 150
minutes/week. The last component emphasized increased
intake of water or low-fat milk as the usual beverage of
choice, as a replacement for soda pop and fruit juices.
This was selected as a key component of the intervention.
Families participated in a 30-minute introductory meeting
and were supplied written material, including Canada’s
Food Guide to Healthy Eating and Canada’s Physical
Activity Guide to Healthy Active Living, which are
summary plans for healthy living (Anand et al., 2007).

The primary results of the intervention were
changes from baseline in daily energy intake, and
changes in physical activity. Secondary results
included changes in knowledge and attitudes toward
healthy lifestyles, self/response efficacy, body fat,
BMI, abdominal fat, blood pressure, glucose, and
lipids from baseline to the end of intervention (Anand
et al., 2007).

The fifth intervention was a Chinese evaluation
of a classroom-based physical activity promotion
program. The study design was a prospective cohort
study. This included elementary school children from
grades 1 to 5, with a total of 328 students (150 boys
and 178 girls) from the intervention school and 425
students (207 boys and 218 girls) from the control
school. The study implemented an intervention that
included a classroom-based physical activity program.
Many protected and age- and space-appropriate
personal activities were included in the program
materials. The program was coordinated and applied
by teachers, taking about ten minutes at the least once
every school day from October 2004 to June 2005.
Information on age, gender, height, weight and
physical activity patterns of all subjects were collected
before and after involvement. Important increases in
the average daily physical activity energy expenditure
and duration among the students in the intervention
school were discovered after the end of the
intervention. In addition, there were important
dissimilarities in the change in energy expenditure and
duration of physical activity between the intervention
and control schools. Finally, the BMI of boys in both
the intervention and control schools and girls in the
control school expanded considerably after the
intervention (Liu et al., 2008).
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The sixth intervention was an evaluation of a
pilot  hospital based community  program
implementing fitness and nutrition education for
overweight children in Leesburg, Virginia. Study
participants were a convenience sample comprising of
community members who responded to study
advertisements to participate in the Kids Living Fit
(KLF) program offered at the hospital. There were a
total of 185 self-selected participants in the two study
groups, KLF intervention group (n= 80) and the no
intervention/contrast group (n=105), all of whom were
in the second to fifth grades at one of four local
elementary schools. The study implemented an
intervention that included weekly exercise programs,
monthly nutrition education, study questionnaires and
daily diaries. The intervention lasted for 24 weeks. At
the end, the overall mean BMI decreased between
baseline and week 12 (-0.4) and week 24 (-0.6). In
addition, the overall mean waist circumference
(inches) decreased as well between baseline and week
12 (-0.5) and week 24 (-0.7). Finally, the advantage of
a hospital-based program may be the proficiency to
target overweight populations that otherwise might not
take part in an after-school program for worry of being
recognized as overweight by their classmates (Speroni
etal., 2008).

The seventh intervention was a Physical Activity
and Healthy Eating in the After-School Environment
with 9-13-year- olds in Lawrence, Kansas. This study
is the first to systematically describe moderate and
vigorous physical activities (MVPA) and health
education during the after-school environment,
independent of outside intervention. Findings from
these seven after-school sites indicated that children
were spending approximately 47 minutes of after-
school time in active recreation, with 49% of this time
in organized activities and 51% in free play. The study
found that children in an after-school setting were
spending significantly more time in MVPA while in
free play than when in organized activities (Coleman
et al., 2008).

The eighth intervention was an Australian
intervention called Switch-Play, which  was
implemented among fifth-grade students between 10
and 11 years of age. The intervention was based on
several theories, social cognitive theory (such as, self-
efficacy and behavioral capability) and behavioral
choice theory (such as, preference and reinforcement),
using techniques for example self-monitoring,
behavioral contracting to “switch off” the TV,
reinforcement  and  skill-building.  Behavioral
modification (BM) condition and an improve
children’s fundamental movement skills (FMS)
condition were two intervention components that been
used. These intervention components were delivered
in addition to the usual physical education and sports
classes. Each of the intervention conditions consisted
of 19 lessons (40-50 minutes each), which were
delivered by a qualified physical education teacher
from March to November 2002 -one school year in
Australia (Salmon et al., 2008).

There was a significant intervention outcome
between baseline and post intervention on children’s
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BMI among those in the combined BM/FMS group
compared with the control group. Also, there were
significant intervention effects between baseline and
post intervention for children’s TV viewing among
children in the BM group compared with those in the
control group. Moreover, there were significant
average differences in physical activity enjoyment
between baseline and post intervention, with children
in the FMS group reporting higher average enjoyment
scores over time compared with those in the control
group. However, there were no significant intervention
outcomes on FMS z-scores between baseline and post
intervention. Finally, from Dbaseline to post
intervention, there were no specific conclusion or
outcomes of the intervention such as children’s satisfy
with their body shape and body weight, or eating to
gain weight or lose weight in the last month (Salmon
et al., 2008).

The ninth intervention is a Policy-Based School
Intervention to Prevent Overweight and Obesity,
which has multiple components such as school self-
assessment, nutrition education, nutrition policy,
social marketing, and parent outreach. Participants
were 1,349 students in grades 4 through 6 from ten
schools in the Mid-Atlantic region of the USA.
Heights and weights were measured annually on a
digital scale and wall-mounted stadiometer by a
trained research team with a standardized protocol.
Dietary intake, specifically total energy consumed
(kilojoules), fat consumption (grams), and the number
of fruit and vegetable servings, was measured with the
Youth/Adolescent Questionnaire, a self-administered
152-item food frequency questionnaire has been used
to measure dietary intake. Measurements were
collected twice at baseline in the spring semester and
again at year two in the spring semester. The study
demonstrated that a multi-component school-based
intervention can be useful in preventing the
overweight among children in grades 4 through 6 in
urban public schools (Foster et al., 2008).

The tenth intervention was an Evaluation of the
USDA Fresh Fruit and Vegetable Program in schools
in Wisconsin. Students in the 4™ 7" and 9" grade
across 25 intervention schools and 10 matched control
schools in Wisconsin participated in this study. It was
a non-randomized controlled trial study. This
intervention aimed to evaluate whether the Wisconsin
Fresh Fruit and Vegetable Program (FFVP) is an
effective method of introducing school-age children to
fresh fruits and vegetables as a healthy food choice.
Specifically, the study sought to determine whether
the program resulted in positive changes in attitudes
and behaviors related to fruit and vegetable
consumption. Overall, findings indicate that students
were more willing to eat fruits than vegetables and
also more willing to try both fruits than vegetables at
home versus at school (Jamelske et al., 2008).

The eleventh intervention was performed by
James and colleagues in the United Kingdom and
included two years of follow-up on the Christchurch
obesity prevention program in schools (CHOPPS).
This project was started in August 2001 and was
completed over one school year. It was based in six
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junior schools in southern England and included
children aged 7-11. The intervention focused on
discouraging children from consuming carbonated
drinks and involved one hour of additional health
education during each of the four school terms.
Results showed that no significant difference in the
baseline z-scores between children in the control and
intervention groups at the final measurement (James et
al., 2007).

The twelfth intervention is Project Energize,
from New Zealand, which aimed to increase children’s
activity levels, reduce sedentary time, and optimize
nutritional intake through changes in the school
environment and culture. There were sixty-two
primary schools with sixty-two control schools
participating in this study. The benefits of the
intervention include improved body composition,
improved dental health, and improvements in a range
of associated health measures. The project’s
evaluation provided evidence in the school setting of
what is effective, practical and affordable. At the same
time determining what was unproductive, unfeasible
or uneconomic, thus helping direct public money and
effort into best practices (Graham et al., 2008).

The thirteenth intervention was a Canadian
intervention called Healthy Buddies which consisted
of three main components of healthy living: being
physically active, eating healthy foods, and having a
healthy body image. The intervention consisted of
twenty-one healthy-living lessons which been planned
and educated over the course of the study school year.
Students in 4™ through 7" grade were matching with
kindergarten through 3™ grade buddies. In addition,
students in 4" through 7" grade at the intervention
school weekly received a 45-minute healthy-living
lesson from the intervention teacher. The students
gave the opportunity to act as peer educators by
teaching a 30-minute lesson to their kindergarten
through 3™ grade buddies. Buddy lessons were being
provided by range of techniques (e.g., presentations,
games, art activities, etc). At the results, this pilot
study recommended that peer-led teaching can be a
successful instrument to increase health knowledge,
health behaviors, and health attitudes in children in
elementary school. In addition, combination classes
and classroom teachers could increase reliability and
provide sustain for the program. Having all students
and teachers participated in the intervention impacted
the culture of the whole school (Stock et al., 2007).

The fourteenth intervention was Be Active Eat
Well from Australia. Children ages 4 through 12 were
eligible to participate in the study. It was quasi-
experimental with nonrandomized intervention and
control groups and measures taken pre- and post-
intervention in the same children. It was successful at
decreasing the weight gain (about 1 kg) and waist gain
(about 3 cm) in elementary school. This intervention
was considered as the first obesity prevention program
to show significant reductions in the social gradient in
weight gain, and as a result this approach may be very
important for reducing obesity-related health
disparities in children (Sanigorski et al., 2008).
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The fifteenth intervention was the YMCA
Program for Childhood Obesity a retrospective cohort
study implemented in 2007 in the general pediatric
clinic at UTMB at Galveston, Texas. At clinic
appointments and Fit N Fun sessions, heights were
measured. After that, data were entered into the
electronic medical record. Then, sessions were
arranged weekly during the evening at a local church.
These sessions included behavior and stress
management and healthy food preparation. In this
intervention parents were involved in all sessions. The
results showed that active participants (43%) had a
clinically significant change in weight gain compared
with controls. However, the analysis did not show any
correlation between change in weight and risk factors
for success or failure in Fit N Fun, such as age,
ethnicity and number of evening sessions attended
(McCormick et al., 2008).

The sixteenth intervention, is from West Virginia
called L.ILF.E., was based on several behavioral
theories such as hierarchy of needs, social cognitive
theory, ecological perspective, health belief model,
stages of change, and PRECEDE-PROCEED. The
intervention consisted of awareness/knowledge tactics,
school newsletter articles, a poster contest, pedometers
for teachers, teacher training for e-learning unit
Healthy Hearts 4 Kids, incentive-based programs,
school-based  walking  programs, family-based
walking/physical activity programs, No-TV Week,
parent-child cooking classes, parent-child exercise
classes and adult smoking cessation classes (Northrup
etal., 2008).

As part of the programs philosophy the school,
as the educational institution of the community is a
place to learn and an avenue of outreach to parents.
School nurses were chosen to offer intervention
components because they are centrally situated to
address both the health risks connected with obesity
and the health promotion behaviors that may prevent
the situation During L.I.F.E., the school was shown to
be part of the solution, addressing the health risks
connected with childhood obesity (Northrup et al.,
2008).

The seventeenth intervention is the Louisiana
(LA) health childhood obesity prevention program,
which took place in rural schools. Based on social
learning theory, the intervention lasted three years and
included elements of primary and secondary
prevention. This randomized controlled trial consisted
of healthy diet promotion, physical activity promotion,
a program for families, a classroom curriculum, and
Internet counseling and education. The main result of
the intervention was policy decisions made by a five-
person committee that includes scientists and
community and state education leaders (Williamson et
al., 2008).

The eighteenth intervention was performed by
Jyu-Lin Chen and colleagues in the USA and aimed to
test the feasibility and impact of an individually
tailored educational intervention to promote healthy
weight in Chinese-American children ages 8-10. The
intervention was based on the ecological model of
childhood obesity prevention, and was focused on the
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improvement of Chinese American children’s obesity-
related health behaviors (such as physical activity and
food preference), their knowledge, and their BMI over
six months. Components were delivered through
postal mail, and at the intervention’s end mothers’
knowledge regarding their children’s dietary and
activity needs was examined. The results
demonstrated that an individually tailored program via
mail helps reduce BMI scores in overweight children
and improve children’s levels of physical activity,
usual food choices, and knowledge of nutrition and
physical activity (Chen et al., 2008).

The nineteenth intervention was the APPLE
project from New Zealand. A total of 384 children and
their families participated in this intervention study.
APPLE was a multifaceted intervention that consisted
of increasing the levels of physical activity, increasing
the intake of fruit and vegetables, and reducing the
intake of sugary drinks by providing cooled water
filters in each school. The intervention lasted two
years and resulted in significant changes to mean BMI
Z-scores among intervention children, which were 0,09
less than in control children after one year and 0.26 at
two years. Waist circumference was also significantly
lower at two years in intervention children (1.0 cm),
and systolic blood pressure was lower at one year,
although this was no longer significant at two years.
Although the prevalence of overweight was lower in
intervention children, differences were not significant
once adjusted for baseline values (Taylor et al., 2006).

The twentieth intervention was a two-year
follow-up of the APPLE project. In this follow up,
efforts were made to re-contact all children living
within a 200-km the original study site via existing
study addresses, the electoral roll, telephone
directories, and information from participating
schools. All children with at least one measurement of
height and weight in the first study were qualified to
participate in the follow-up measurements. The
follow-up of the APPLE study, showed the continuing
benefit of a relatively low-cost program aimed at
reducing the risk of excessive weight gain in children
almost two years after the conclusion of an official
intervention phase during the follow-up period. The
follow-up results showed the initial decrease in
adjusted BMI z- score (0.22-0.30 units) in the
intervention children relative to the control children.
Nineteen percent significantly reduction in the
prevalence of overweight has been showed in children
who were present for the full two years of intervention
(Taylor et al., 2008).

The twenty-first intervention targeted Latino
mothers and children in grades 2 through 11. The
Families on the Move (FOTM) lasted for eight weeks,
and included distribution of workbooks, pedometer
demonstration and distribution to parents and children,
weekly reading assignments, goal setting, and
evaluation. The intervention found that majority of the
mothers (84.6%) approved the idea that they can
influence their child’s food choices. The mothers also
believed they were able to influence physical activity
levels (92.3%) for their children. This intervention
lasted for 8-week program and was shown to be
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achievable but it is too early to say whether will be
significant (James et al., 2008).

The final intervention was the Walking the Talk
effort aimed to improve staff self-efficacy in
counseling Women, Infants, and Children (WIC)
clients about childhood overweight. The California Fit
WIC developed this multilevel intervention to prevent
pediatric overweight and the effect included staff
training sessions on a variety of topics, the addition of
new classes for WIC clients, and the organization of
community-wide coalitions to address the issue. The
intervention lasted for a year and showed that support
from the Fit WIC team helped staff achieve their own
healthy eating and physical activity goals and
significantly increased staff obligation and enthusiasm
for addressing healthful behavior patterns with clients
(Northrup et al., 2008).

DISCUSSION

The purpose of this study was to identify theoretical
frameworks that drive childhood obesity prevention
programs and identify successful components of
childhood preventive intervention programs. Based on
a review of these interventions, it is evident that there
is a need for more primary prevention programs, 22
interventions from around the world were found to
tackle the critically important issue of childhood
obesity. Of the 22 interventions, thirteen were
performed in United State of America, two in Canada,
three in New Zealand, one in China, two in Australia
and one in England (Untied Kingdom).

The majority of the interventions (n=13) were
developed and implemented in elementary schools.
Two interventions were implemented in elementary,
middle and high schools, and four were carried out at
all levels, from preschool to high school. In addition,
one intervention was conducted in workplace.

Most of these interventions (n =18) targeted
health behaviors aiming to increase physical activity,
decrease BMI, and improve nutrition behaviors.
However, there were some interventions that focused
on only one element, such as increasing physical
activity time in the school or community or creating
nutrition plans and policies in schools. Efforts were
also made by (n=12) programs to reduce TV viewing
time for children and their families.

Although comprehensive programs are valuable,
single-component programs demonstrated significant
results. Examples include the classroom-based
physical activity promoting program targeting
physical activity behaviors and the Fresh Fruit and
Vegetable Program intervention targeting nutritional
behaviors (Stock et al., 2007). However, there is no
evidence showed that single component interventions
are better than comprehensive interventions.
Consequently, it is necessary to consider both
comprehensive and single-component intervention
programs. In terms of theory, a small number of
interventions (n = 6) were based on behavioral theory,
but the majority of the published interventions were
not based on behavioral theories. The six interventions
that did apply a behavioral theory used the social
ecological model, the protection motivation theory,
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social learning theory, normative influences and

theories of persuasion, social cognitive theory,
behavioral choice theory, hierarchy of needs,
ecological  perspective, health belief model,

PRECEDE-PROCEED, and the ecological model-
ecological system theory (EST). In addition, one of the
six interventions used role models and self-esteem as a
component in the program. Some of these six
interventions utilized more than one theory, despite
the fact that it is beneficial to apply only one theory in
order to test the effectiveness of an intervention and
see which components or constructs of the theory are
most effective. From the 22 published studies, only
nine were able to show significant outcomes, while 13
were not able to show any impact. Seven of the non-
theoretical based interventions showed significant
result, while only two of the project based on specific
behavioral theories.

The majority of the interventions (n = 5) were
one academic year in duration. Four were short lasted
only eight weeks, three were 32 weeks in length, one
was 12 weeks long, four were 24 weeks, two lasted
36 weeks, and three lasted two full years. This finding
emphasizes the need to design behaviorally healthy
interventions for the diverse target populations and
also measure significant outcomes. As a whole, no
conclusions can be drawn regarding the impact
duration of the intervention on effectiveness. For
example, among the three longest interventions, two
were effective while the other one was not. Similarly,
for the five interventions that were one academic year
long, four showed significant changes in diet, physical
activity and BMI, while one did not.

Six interventions relied on the participation of
parents in helping with behavior change. All had
significant positive outcomes related to diet, physical
activity and BMI. This is in important finding, and one
that emphasizes the role of parental participation in
school interventions. Parents play vital and important
role in the lives of their children, including their
influence on dietary and physical activity behaviors
(James et al., 2008). Childhood obesity prevention
programs could have more significant outcomes by
involving parents in developing healthy behaviors for
them and their children (Northrup et al., 2008).

Among the 22 published studies, ten
interventions focused on individual level behavior
change and twelve included some nutrition policy
changes. With respect to individual behavior,
components included cooking classes for families,
training on food selection, and health education
session on disordered eating.

In terms of the methodology, five studies used
pre-experimental designs, ten studies used quasi
experimental designs, six studies used experimental
designs and only one study used both on experimental
and quasi experimental design. Many studies (n=7)
focused on measuring long-term changes at least one
year after the baseline which is beneficial because
often take interventions a long time to show effects.
The majority of the intervention studies (n=21)
included baseline assessments and post assessments as
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well. Finally, four studies are ongoing and more
outcome data are expected from these studies.

In terms of measurement of behaviors, the
majority of the studies (n=22) measured changes in
factors (such as times spent being physically active,
fruit/vegetable intake, and reductions in TV viewing.
Many of these studies were able to show positive
outcome towards progress of healthy behaviors.
However, some of the studies only assessed the
knowledge among participants, rather than looking at
changes in behavior, which is not ideal. There is a
need to create better scales to evaluate behavior
change, particularly for studies that are based on
specific behavioral theories.

From the 22 published studies, six interventions
relied on secondary prevention while fifteen
interventions used a primary prevention method. Only
one intervention used both types.

LIMITATIONS

There are a number of limitations to this study. First,
some studies (n=14) focused on childhood obesity in
general and were excluded as a result. Second, some
interventions were published in other languages such
as German and Italian, and were not able to be
reviewed. Third, only interventions published in two
databases (PubMed and Google Scholar) were
included. While these databases are reasonably broad,
they do not include all the health literature about
childhood obesity prevention around the world. As a
result of these interventions, a conclusive meta-
analysis cannot be achieved with these studies and
explanations cannot be made concerning the effect
size of the interventions.

RECOMMENDATIONS

Schools are the best settings for childhood obesity
interventions because children form libeling eating
and physical activity habits at a young age. School-
based interventions focused on childhood obesity
prevention must target enhancement of physical
activity and healthy nutrition in order to decrease
BMI. In changing physical activity behaviors,
increasing the duration and types of different activities
are important aspects. Increasing fruit and vegetable
intake and reducing the intake of sweetened drinks is
of critical importance in changing nutrition behaviors.
As these studies demonstrate, parental participation
plays an important role in school-based interventions.
It is essential to involve parents in all school-based
interventions for childhood obesity prevention. While
many of the studies included in this review were not
based on theory all intervention should utilize
behavioral theories. Interventions should also include
both baseline assessments and post-intervention
assessments to make it easy to evaluate the impact of
the intervention. As part of this there is a need to
create a valid scale that can identify and measure
changes in the constructs of any behavioral theories
used. Schoolteachers are very useful for implementing
the interventions because though their teaching they
can encourage the students to eat healthy and be
active. In addition, different health professionals such
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as nurses and social workers are very important
recourses for implementing school-based
interventions. Finally, interventions should seek to
incorporate individual behavior change strategies with
policy and environmental changes in order to make a
substantial and sustainable impact on children’s health
and well-being.
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A case of hermaphroditism that presented as a pelvic cystic mass
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Abstract This report presents the case of a 14-year-old individual who was raised as a male child. The patient had a
history of bilateral cryptorchidism combined with hypospadias, he visited our hospital with complaints of urinary
retention and a cystic mass behind the bladder after the operation of urethroplasty for hypospadias. Pathological tests
of the cystic mass showed that it was uterine tissue, but no ovarian tissue was found. The clinical diagnosis of mixed

gonadal dysgenesis was confirmed in the case.
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Case report

The patient was a 14-year-old boy who had
undergone urethroplasty and bladder fistulization for
second-degree hypospadias at another hospital 2
months before being admitted to our hospital. He had
a weak urine stream after the operation and
experienced dysuria for 2 days before admission to
our hospital. Moreover, 20 days after the surgery,
leakage of urine was found near the ventral root of
penis, and the urine was seen as a thin stream. No
special treatment was provided; however, 7 days
before he was admitted to our hospital, urethral
dilatation was performed at another hospital. Two
days earlier, dysuria had aggravated with dribbling
and cloudy urine accompanied by frequent urination,
urgent urination, odynuria, and tolerable intermittent
lower abdominal pain. The results of the physical
examination showed that his height was 154 cm, and
he showed normal male sex characteristics such as a
developed Adam’s apple, normal beard, and pubic
hair distribution. The lower abdominal area around the
bladder was bulging. The penis and the scrotum were
normally developed. The penile appearance was
similar to that after urethroplasty and an urethral
orifice was located at the glans. In the normal state,
the length of the penis was 6 cm, and a fistula with a
diameter of 1 mm was found near the ventral root of
the penis. The patient had difficulty in urination; the
proximal urethra at the urethral anastomotic site
expanded significantly during urination, and the urine
stream was thin. The size and texture of the left testis
were normal. The left epididymis was about 1.5 cm %
1 cm x 1 cm, was hard on touch, and showed
tenderness, while the right scrotum was empty. The
testicle was not palpable in the right scrotum and
inguinal region. A digital rectal examination showed
the presence of an elongated, palpable cystic mass in
front of the rectum, with a left-right diameter of 4.5
cm. The upper boundary could not be touched, and the
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surface was smooth without obvious tenderness. The
patient’s medical history included surgery for bilateral
cryptorchidism at a local hospital when he was 3 years
old. Orchidopexy of only the left testis was performed
by surgery, and biopsy of the sex gland confirmed that
it had testicular tissue, while the right testis was not
checked. The patient had undergone urethroplasty 2
months before being admitted to our hospital for
hypospadias.

Additional examinations

Retrograde urography (Figure 1): Retrograde
urography with an indwelling catheter was performed
through the urethral orifice. About 300 ml of slightly
cloudy yellow urine was drained, and the contrast
agent was injected through the catheter. The
angiographs showed that the catheter was indwelled
into a strip-like cyst cavity whose length was 14.5 cm
and diameter was 5 cm. The cyst cavity was seen as an
abnormality of the bladder. After the catheter removal
and urination, the volume of the cyst was not
significantly reduced.

Computed tomography (CT) (Figure 2):
Although abnormalities in the bladder size and shape
were not evident in the CT scans, a cystic mass with a
diameter of about 5 cm was found behind the bladder.
This mass had a clear border, and a smooth cystic wall
and shared its boundary with the bladder and the
rectum. The CT value of the cystic fluid was close to
that of urine in the bladder.

Urinary system ultrasonography: The
ultrasonography of the urinary system showed normal
size and morphology for both the kidneys. The renal
capsule was smooth, and solid echo was uniform. The
upper poles of both the kidneys were normally placed,
while the lower poles drew closer to the spine and
assembled as low-echo regions in front of the spine.
Bladder filling was good and the continuity of the
bladder wall was complete. An irregular cystic echo of
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115 mm X 52 mm x 31 mm with a clear boundary was
found at the right rear side of the bladder. After
urination, the pattern of the cystic echo did not
change.

pelvic cystic mass

Figure 1. The angiographs showed that the catheter
was indwelled into a strip-like cyst cavity but the
urinary bladder did not develop.

urinary bladder

Figure 2. A cystic mass behind the urinary bladder
was showed in CT.

Treatment course: After anti-infection treatment,
surgical treatment was performed. A long fusiform
cystic mass similar to the uterus was found behind the
bladder during surgery. A clear, pale yellow liquid
was extracted from the puncture. Running downward
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along the rectovesical pouch and ending below the
neck of the bladder, the uterine broad ligament-like
tissue had blood vessels running within it and was
found to connect with the lateral peritoneum on the
right side. A gonadal tissue (1.5 cm x 1.0 cm) similar
to that of the ovary was found in the right iliac fossa.
Both the ureters and the bladder were normal. A cystic
mass was isolated from the place where the lower part
of neck of the bladder meets the posterior urethral, and
then the mass was removed. The gland similar to the
ovary was removed by surgery, and the urinary fistula
was repaired.

Pathological findings: The tested tissues were
uterine and oviduct tissue, and no ovarian tissue was
found.

Chromosomal examination: The karyotype was
45X/46XY, sex-determining region of Y chromosome
(SRY) (+).

Reviewed CT scans: No obvious abnormalities in
the bladder size and shape were seen. The cystic mass
behind the bladder disappeared.

Discussion

The patient in this case was raised as a male
child and had normal scrotal development but showed
hypospadias at birth. When he was first admitted to
the hospital, he underwent surgical treatment for
bilateral cryptorchidism for the left testis, which was
confirmed by histological examination. However, the
cryptorchidism in the right testis was not identified.
On the second admission, he was diagnosed with
cryptorchidism combined with hypospadias, while
hermaphroditism  was not considered. = The
chromosome karyotype was not examined, and simple
urethroplasty was performed without checking the
right sex gland. For the 2 times that the patient was
admitted to the hospital, the diagnosis of
hermaphroditism was missed. This shows that some
medical units still lack an understanding for
diagnosing hermaphroditism. Therefore, we should be
vigilant in cases of children with bilateral
cryptorchidism, hypospadias, and chromosome
karyotype analysis, SRY inspection, sex hormone
examination, and imaging tests should be performed
in early childhood to identify the chromosome sex.

Postoperative pathology confirmed the presence
of effusion from the uterus that was present behind the
long strip-like cystic mass situated behind the bladder.
The effusion may be caused by the following reasons:
urethral  stenosis occurred after urethroplasty;
therefore, the patient had dysuria and urinary retention.
Since the uterus was connected to the posterior urethra
by remnants of the degraded Mullerian tube [1, 2],
effusion was easily caused during uroschesis. Since
the detrusor muscle rather than the uterine smooth
muscle contracted during urination, the volume of the
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cystic mass behind the bladder did not reduce after
urination. Conditions such as mixed gonadal
dysgenesis, incomplete degradation of the Mullerian
system, and the presence of an additional uterus,
vagina, or 1 fallopian tube can present as masculine
insufficiency [3]. For this patient, the nature of the
cystic mass behind the bladder was unknown at the
time of previous operations. Uterine effusion was
considered according to the medical history and
chromosome karyotype. This case is clinically
significant because it suggests that in the case of
urethral stricture and urinary retention, the cystic mass
behind the bladder may be the uterus with effusion in
patients with hermaphroditism

A case of hermaphroditism with a chromosome
karyotype of 45X/46XY can present as mixed gonadal
dysgenesis or true hermaphroditism. In this case,
pathological testing of the strip-shaped right gonadal
tissue did not show presence of ovarian tissue,
suggesting mixed gonadal dysgenesis.  The
strip-shaped gland was removed by using surgery for
its malignant tendency [4, 5].
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Abstract: Objective: To develop an experimental method for the rapid detection and accurate identification of
common pathogenic bacteria causing fungal keratitis in China based on the gene chip principle and by the
solid-phase hybridization technology. Methods: For the 6 categories and 12 species of common clinical fungi
causing keratitis in China including fusarium solani, fusarium moniliforme, fusarium poae, fusarium oxysporum,
aspergillus fumigatus, aspergillus flavus, aspergillus terreus, aspergillus niger, curvularia lunatus, penicillium
implicatum, alternaria alternate, and candida albicans, fixed an specific oligonucleotide probe onto an aldehyde slide.
Amplified the above fungi with a pair of fluorescence labeling universal primers, hybridized the fluorescence
labeling amplified product with the probe arrayed in the slide and observed the color under a fluorescence
microscope. Result: Through observation of agarose gel electrophoresis, 12 species of fungi all produced about
530-630 base pair PCR amplification products; conducted hybridization detection of them under the same conditions
and obtained post-hybridizaiton fluorescent color maps with their own respective characteristics; different bacteria
can be directly differentiated and judged through fluorescence signals. Conclusion: The 12 common clinical species
of pathogenic bacteria causing fungal keratitis in our country can be detected within 3-4 hours with fluorescence
labeling universal primers and through PCR amplification to produce fluorescence labeling amplified products and
hybridize with the oligonucleotide probe on the aldehyde slide.

[Zhang Yinglang, Wang Liya, Li Zhitao, Sun Shengtao. Preliminary Study on Solid-phase Hybridization for
Detection of Common Pathogenic Bacteria Causing Fungal Keratitis. Life Science Journal. 2011;8(4):64-67]
(ISSN: 1097-8135). http://www.lifesciencesite.com.
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Introduction and hybridization were provided by Sino-American
Fungal Keratitis is a serious cause of blindness. It Biotechnology Co., Ltd.; slide treatment agents, 3 -

is an important prerequisite to rapidly, sensitively and aminopropyl triethoxysilane and sodium borohydride
efficiently detect the pathogenic bacteria for were bought from Sigma Company; glutaraldehyde
prevention and cure of this disease and effective was bought from Sangon Biotech (Shanghai) Co., Ltd.
reduction of the blindness rate. We attempt to rapidly 1.2 Methods 1) Design of PCR primer and
detect the common pathogenic bacteria causing fungal oligonucleotide probe. Obtained the gene sequence of
keratitis with solid-phase hybridization technology. 10 species of fungi from the Genebank, conducted
sequence alignment for the retrieved fungal genomic

1. Materials and Methods DNA and obtained the base alignment chart and
1.1 Materials (1) Standard strains Fusarium solani cluster analysis result. Looked for the primers in the
(3.1792), fusarium moniliforme (3.752), fusarium conservative range with the Primers program.
poae (3.4601), fusarium oxysporum (3.4743), Analysed ITS1 and ITS2 specific variable region,
aspergillus fumigatus (3.722), aspergillus flavus conducted BLAST alignment and selection and
(3.2758),aspergillus niger (3.759), aspergillus terreus designed the specific oligonucleotide probes for the 10
(3.3935), penicillium implicatum (3.512), curvularia species of fungi with the Oligo software. The primers
lunatus (3.1471), alternaria alternate (3.577) and and probes were both synthesized by Sangon Biotech
candida albicans (2.538) were all bought from China (Shanghai) Co., Ltd (Table 1). (2)Fungal DNA
General Microbiological Culture Collection Center, extraction Took 3ul as the reaction template with the
Institute of Microbiology, Chinese Academy of guanidine isothiocyanate method [1]. (3) PCR
Sciences. (2) Main Instruments PTC-200 Gene amplification reaction system. The total reaction
Amplifier (US  MJ  Company), PCA300 volume is 30ul, the 20 X reaction buffer is 1.5pl,
Electrophoresis =~ Apparatus  (BIORAD ~ Company), MgCl, solution is 2.0mM, dNTP mixture is 200uM,
Centrifuge 5402 (Eppendorf Company), Alphaimager primers are 6pmol X2, Taq DNA polymerase is 2u
TM2200 Gel Imaging System (US Alpha Company) and the template DNA is 3ul. The reaction condition
and BXS51 Fluorescence Microscope (Japanese is 94°C 5min and 1 cycle; 94°C45s. 55°C60s. 72°C

Olympus Company). (3) Main Reagents Reagents

used in DNA extraction, polymerase chain reaction 60s and a total of 36 cycles; 72°C5 min 1 cycle. (4)
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Surface treatment of the slide carrier. Selected the
domestic microscope slide as the carrier. Then cleaned
it with distilled water and dried it by centrifugation
after it was immersed in the chromic acid lotion
overnight; Next, immersed it into 25% ammonia water
overnight, cleaned it with distilled water and dried it
by centrifugation; immersed it into 95% ethanol (PH
4.5) containing 3% 3-aminopropyl triethoxysilane,
placed it into the shaker for 60 min, conducted
ultrasonic cleaning with 95 % ethanol (pH 4.5) and
distilled water and then dried it for 15 min at 110°C; at
last, immersed the slide into 5% glutaraldehyd, placed
it into the shaker for 60 min, conducted ultrasonic
washing twice and dried at 110°C for 15 min ready
for use. (5) Oligonucleotide probe points and
treatment. Made up the probe solution with a final
concentration of 50 1 mol/L, took 5 11 from each
probe solution, dissolved them into 5 11 3 X SSC
separately and spotted on the corresponding section of
the slide with the point-like needle (Table 1). Placed
the spotted slide overnight at room temperature and
80°C hydrated 2h. At first, cleaned the slide with
0.2% SDS and distilled water, then put it into NaHB4
blocking solution for 5 min and next cleaned it with
0.2% SDS and distilled water, ready for use after it
was dry at room temperature. (6) Hybridization
detection. Spotted hybridization solution A50 11 on
the position of the slide fixed with a probe, took
amplified product 15 11 and mixed it evenly with
hybridization solution C, which was fully mixed with
solution A on the slide. Then, Made the solution take a
water bath in the wet box for 1 h and then rinsed it
with eluate I (1xSSC /0.2 % SDS) for 1 min, eluate II
(0.1xSSC / 0. 2% SDS) for 1 min and eluate III (0.1 X
SSC) for 1 min. Then, observed its color situation
under the fluorescence microscope after it dried at
room temperature.

2. Results

2.1 PCR amplification result. The universal primers
can separately amplify PCR amplified products of
standard strains from 10 species of common clinical
pathogenic  fungi causing keratitis and gel
electrophoretogram (Figure 1).

2.2 Gene chip hybridization result Hybridized the
PCR amplification products of 10 species of fungi
strains separately with the slide spotted with 10 kinds
of specific probes and one kind of universal probe and
there appeared fluorescence in the positions that were
fixed with corresponding probes. The result showed
that the10 kinds of probes all have high specificity and
each kind of probes only react with its own
corresponding PCR amplified products (Figure 2).

2.3 Sequencing result of amplified products  After
sequencing the PCR products of 10 species of
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common clinical fungi strains causing Kkeratitis,
compared the sequencing result with the nucleic acid
amplification sequence selected by this test. The result
showed they have exactly the same sequence, which
verifies the credibility of the hybridization result.

3. Discussion

Fungal Keratitis is a serious cause of blindness and
its incidence is rising rapidly in our country. Rapid
and accurate detection of pathogenic bacteria can
provide timely guidance for the clinical diagnosis and
treatment and effectively reduce the rate of blindness.
Currently, the traditional laboratory diagnostic
methods are mainly microscopic examination of
corneal scraping and fungal culture. They require
cumbersome and time-consuming technology and are
not conducive to clinical treatment guidance”" Gene
chip is a molecular biology technology that newly
emerged in the late 20™ century. It fixes cDNA and
the oligonucleotide probe onto the film base surface to
form a micro-array. Because the specific position of
the probe in the carrier's micro-array is preset, just by
the judgment of the probe signal, the change of the
gene expression and structure can be inferred. Its
biggest advantage is its  high-throughput,
miniaturization and automated analysis of the genetic
information ™" But it also has some problems. For
example, the gene chip's preparation, detection and
analysis require specific equipment and software
which are quite expensive and mostly used in
scientific experiments and research. Therefore, it has
broad prospects for the gene chip technology to be
used in the detection of pathogenic microorganisms
according to our national situation. We designed the
universal primer and specific probe by use of the
fungal ribosomal RNA genes and conducted rapid
detection of the common domestic clinical 12 species
of pathogenic bacteria causing fungal keratitis in
accordance with the gene chip principle, with the
domestic slide as the carrier and on the basis of the
epidemiological survey ..

By use of the computer software and in
combination with artificial alignment, we found the
most conservative primer and the best specific
oligonucleotide probe in the fungal ribosomal RNA
gene sequence ! which is of great significance to the
fungal classification within the category and among
species as well as individual differences within the
category. Meanwhile, we took full account of Tm, GC
content, hairpin structure and other factors, tried every
means to make them reach unanimity and strove to
guarantee that the probes fixed onto the same carrier
can obtain the best effect under the same conditions of
hybridization and fluorescence excitation, thereby
ensuring the success of the detection.

In accordance with the oligonucleotide
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covalently fixed principle "* in the gene chip

preparation, we made the aldehyde slide by ourselves
and used it as the carrier to conduct solid-phase
hybridization and made the animo-modified
oligonucleotide probe fix on the slide by the covalent
way. Amplified the standard strains of 12 species of
fungi with PCR technology and further amplified the
corresponding gene fragments of various fungi. On the
basis of the electrophoresis detection, conducted
hybridization verification on the products with the
specific probe fixed onto the slide, avoiding the false
positive and false negative result and overcoming the
deficiency that the gel electrophoresis bands of PCR
products are unable to accurately differentiate the
differences within the category and among the species
L9191 The test results show that no non-specific
cross-reactivity is seen on the probe fixed onto the
self-made aldehyde slide and it can conduct type
testing among fungi species, showing good specificity
and sensitivity in the detection of standard strains.
When the concentration of the PCR products were
diluted until no bands were seen in the agarose gel
electrophoresis, there was still fluorescent color in the
chip hybridization, indicating that the sensitivity of the
chip during the detection was higher than agarose gel
electrophoresis after the conventional PCR. In
addition, in the dybridization reaction, we used
chemical methods and made the double-stranded DNA
of PCR products decompose into single-stranded one,
eliminating the pre-hybridization process, reducing the

processing steps and shortening the hybridization time.

The credibility of the hybridization results were
verified by sequencing the amplified products. Thus,
we could finish the strain identification of 12 species
of common domestic clinical pathogenic fungi causing
keratitis within 3-4 hours through PCR amplification
and the solid-phase hybridization of self-made probe
carrier; moreover, we also could add other pathogenic
microorganisms probes in accordance with the need of
the detection and conduct type diagnosis on more
keratitis pathogenic microorganisms under the
multiplex PCR amplification.

In the test, we took full account of the practicality
of the hybridization signal detection in the clinical
work. Appropriately increased the point-like amount
and point-like diameter, designed a strip of universal
probe as the coordinate to read signals and
additionally placed the coverslip with point-like
location mark grid, which guaranteed the certainty of
the probe's fixed position and the stability of
hybridization. Additionally, no expensive signal
reading device was needed. Only the mercury camp
was used as the fluorescence microscope to excite the
light source and then the detection of hybridization
signals in the corresponding point-like positions could
be conducted, greatly increasing the range of clinical

66

applications.

This study has initially established an
experimental method to detect 12 species of common
domestic pathogenic bacteria causing fungal keratitis
on the basis of the gene chip principle and with the
solid-phase hybridization technology. This method
can not only conduct rapid and convenient clinical
sub-type diagnosis at low cost but also fit the
large-scale  epidemiological  investigation.  Its
specificity and sensitivity will be further improved
and be tested in clinical applications through the
optimization and perfection of the experimental
conditions.

M 1 2 3 4 5 6 75 8 9 10

1 12 13

1200bp
900bp
700bp
500bp
300bp
100bp

Figure 1. PCR
Electrophoretogram
(M) DNA Molecular Weight Marker
1. Fusarium solani

2. Fusarium moniliforme

3. Fusarium poae

4. Fusarium oxysporum

5. Aspergillus fumigatus

6. Aspergillus flavus

7. Aspergillus niger

8. Aspergillus terreus

9. Penicillium implicatum

10. Curvularia lunatus

11. Alternaria alternata

12.Candida albicans

13. Negative control

Amplified Product

Figure 2. Positive Result of Hybridization
Fluorescence Microscope 20 X
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Table 1. Primer & Probe

Primer & Probe

Sequence

Universal primer
Forward
Reverse
Probe
Fusarium solani
Fusarium moniliforme
Fusarium poae
Fusarium oxysporum
Aspergillus fumigatus,
Aspergillus flavus
Aspergillus niger
Aspergillus terreus
Curvularia lunatus
Alternaria alternate
Candida albicans

5’--tcc gta ggt gaa cct geg g-3°
5’-TAMRA-tcc tcc get tat tga tat gc-3°

5’--aga cgg ccc tgt aac aac g ata - NH,-(CH,)-T5-3’
5’- cg agtcaaatcg cgttece atg —~NH,-(CH,)6-Ty5-3°
5’ -gga tca gec cgt cct tcg tta -NHy-(CH,)6-T15-3’
5’-tag cgt agt agt aaa acc ctc gta ttc -NH,-(CH,)6-T15-3’
5’-cag ccg aca ccc aac ttt at cat -NHp-(CH,)4-T15-3’
5’- ccg aac gca aat caa tct t aca -NHp-(CH,)g-T15-3°
5-ccg acg ttt tec aac cat t caa -NHp-(CH,)s-T15-3’
5’-cgc att tat ttg caa ctt gtt cat -NH,-(CH,)6-T15-3°
5’ -ggt tgc caa aga ctc gee t cat -NHp-(CH,p)g-T15-3°
5’-ata aac ctt ttg taa ttg caa tca-NH2-(CH2)6-T15- 3’
5’ - gg gatcgctttg acaatgg aac -NH,-(CH,)e-T15-3’

Universal probe 5’ -gca tcg atg aag aacgca ge tca -NHy-(CH,)6-T15-3’
Table 2. Schematic Diagram of Probe Point-like Positions
1 2 3 4 5 6 13
1 2 3 4 5 6 13
7 8 9 10 11 12 13
7 8 9 10 11 12 13

1. Fusarium solani 2. Fusarium moniliforme 3. Fusarium poae

4. Fusarium oxysporum 5. Aspergillus fumigatus 6. Aspergillus flavus
7. Aspergillus niger 8. Aspergillus terreus 9. Penicillium implicatum
10. Curvularia lunatus 11. Alternaria alternata 12. Candida albicans

13. Universal probe
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Abstract: Recent studies suggest that the population of malignant cells found in human acute myeloid leukemia
(AML) arises from a rare population of leukemic stem cells (LSCs). In the present study, we investigated the
presence of interleukin-3 receptor alpha chain in the bone marrows of 30 newly diagnosed AML cases versus 20
normal bone marrow donors as a control group; both on fresh bone marrow samples and on post culture ones. Flow
cytometric study showed that the interleukin-3 receptor alpha chain was strongly coexpressed with CD34 in 91.7%
of primary AML specimens and in 96% of post culture ones. Conversely, normal bone marrow derived stem cells
showed virtually no detectable expression of the interleukin-3 receptor alpha chain antigen. Collectively, these data
indicate that the interleukin-3 receptor alpha chain represents a unique marker for primitive leukemic stem cells.
Given the strong expression of this receptor on leukemic stem cells, we propose that targeting of the interleukin-3
receptor alpha chain may be a promising strategy for detection of minimal residual disease, as well as for the
preferential ablation of AML cells.

[Khorshed, Amira; Elsharkawy, Nahla; Elrefacy, Fatma, Mansour Osman; and Elgamal, Basma Interleukin-3
Receptor Alpha Chain as a Unique Marker for Leukemic Stem Cells in Acute Myeloid Leukemia] Life Science
Journal. 2011; 8(4):68 -74] (ISSN: 1097-8135). http://www.lifesciencesite.com.
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1. Introduction multiple myeloma and a few solid tumors such as
Acute myeloid leukemia (AML) is a genetically breast cancer and brain tumors. Much of the
heterogeneous clonal disorder characterized by the knowledge of CSC biology has come from
accumulation of acquired genetic alterations in the experiments in normal and malignant hematopoiesis
hematopoietic progenitor cells. These alterations that led to the identification of the hematopoietic stem
disturb normal mechanisms of cell growth, cell (HSC) and its malignant counterpart, the
proliferation and differentiation resulting in the leukemia stem cell (LSC).
accumulation of Leukemic cells in the bone marrow, Interestingly, the CD34'CD38 cell surface
ultimately replacing most of the normal phenotype of LSCs is shared by immature
hematopoietic cells and their functions, resulting in hematopoietic precursors including HSCs, which
signs and symptoms of the disease . raises the possibility that LSCs arise from HSCs. This
Acute leukemias account for approximately 2% theory provides an  attractive model for
of all cancers in the United States, but have a leukemogenesis since the long lifespan of the HSC
disproportionately large effect on cancer survival ?. allows for multiple genetic hits to occur.
In Egypt, the incidence of acute leukemia is higher; Additionally, based on their physiologic capacity for
representing 7% of newly diagnosed cancer cases, self-renewal, HSCs would require fewer genetic hits
with AML accounting for 41.5% of all leukemias and to become LSCs than other hematopoietic cells,
4.6% of all new cancer cases . which must aberrantly acquire self-renewal capacity.
Cancer stem cells (CSCs) are a small population AML can be thus viewed as newly formed, abnormal
of tumor cells capable of self-renewal, giving rise to hemopoeitic tissue initiated by few leukemic stem
all the heterogeneous components of a tumor. These cells (LSCs) that undergo an aberrant and poorly
cells generally represent fewer than 5% of all cells in regulated process analogous to that of normal
a tumor and are believed to be tumorigenic (tumor- hemopoietic cells ©.
forming), in contrast to the bulk of cancer cells, Identifying the LSCs for each type of leukemia
which are thought to be non-tumorigenic. CSCs have is a current challenge and a critical step in
stem cell properties such as self-renewal and the understanding their respective biology © and in
ability to differentiate into multiple cell types . providing a powerful diagnostic, prognostic, and
These rare cells with a self-renewal potential and the therapeutic tool .
capacity to form a tumor and maintain its growth were Interleukin-3 receptor alpha chain (CDI123)
isolated in hematological cancers such as leukemia, represents a unique marker for primitive leukemic

http://www.sciencepub.net/life 68 lifesciencej@gmail.com




Life Science Journal, 2011;8(4)

http://www.lifesciencesite.com

stem cells. Interleukin-3 is a growth factor whose
main biologic activity is exerted at the level of the
progenitor compartment, where this cytokine
stimulates the survival and proliferation of
multipotent cells. Particularly, IL-3 stimulates the
development of multilineage colonies from normal
bone marrow, but displays also effects at the level of
the compartment of hemopoietic precursors, restricted
to the granulocytic and monocytic lineages . IL-3
promotes development of hematopoietic cells through
activation of the IL-3 receptor (IL-3R) complex
consisting of alpha and beta subunits. The § subunit
plays a major role in signal transduction; being
responsible for transmitting various intracellular
signals such as activation of the Ras pathway, which
is involved in the suppression of apoptosis ®.

Clinically, high CD123 expression in AML is
associated with higher blast counts at diagnosis and a
lower complete remission rate that results in reduced
survival ). The increased expression of CD123 on
LSCs compared with HSCs presents an opportunity
for selectively targeting AML-LSCs with a
therapeutic antibody. Besides the possibility that IL-3
is required for LSC functions, an antibody to CD123
could stimulate host immune-mediated mechanisms
for cell killing ", Thus IL-3R may be an appropriate
target for cytotoxic drugs designed to selectively kill
AML cells while sparing their normal hematopoietic-
cell counterparts !

2. Subjects and Methods

Subjects: This study was carried out in the
Clinical Pathology Department of the National
Cancer Institute (NCI), Cairo University, where cases
were randomly selected from the outpatient clinic of
the Medical Oncology Department. Thirty cases of
adult de novo acute non lymphatic leukemia
(ANLL), fifteen males (50%) and fifteen females
(50%), with male to female ratio 1:1 were
incorporated in the study. Their ages ranged from 18
to 66 years with a mean of 48 years. In addition,
twenty normal bone marrow age and sex matched
donors; as a control group; were included.

Methods:

I- Cases were subjected to thorough history taking,
full  clinical examination, particularly  for
hepatomegaly, splenomegaly and lymphadenopathy.
Complete blood picture and bone marrow aspiration
as well as cytochemical stains such as
Myeloperoxidase (MPO) or Sudan Black Stain
(SBB), Esterases, Acid Phosphatase and PAS when
indicated. Immunophenotyping was performed by
Flow cytometer: to confirm the diagnosis of AML
with a wide panel of myeloid markers (MPO, CD13,
CD33, CD117, CD64 CDI14 and CDI5), lymphoid
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markers (CD10, CD19, CD22, CD79a, CD20, Cyto
IgM, Kappa and Lambda for B lymphoid series, and
CD3, CD2, CD4, CD8, CD7 and CDS5 for T lymphoid
series) and the stem cell marker CD34 as well as
CD56 and HLADR on routine basis. Cytogenetic
examination was also done.
Response to induction therapy was assessed between
days 15 and 28 after induction therapy, and follow up
of cases was done for a period of at least 20 months to
calculate their disease free survival and overall
survival. Complete response was defined in
(alczz)cordance with standard criteria by Cheson et al.
Fresh bone marrow samples were analysed at
the time of diagnosis, as well as post culture samples
for CD34, CD38 and CD123 as well as proper isotype
control. Viable, antibody-labeled cells were identified
according to their forward- and side-scattering,
electronically gated and analyzed on a Flow
cytometer DAKO Cytomation. The Monoclonal Ab
used for the immunophenotypic detection of CD123
was RPE conjugated MoAb against the surface IL-3
receptor o chain (mouse IgG CDw123), that for the
detection of CD34 was FITCI conjugated MoAb
against the surface CD 34 (mouse IgG) and that for
CD38 was CY5 conjugated MoAb against the surface
CD 38 (mouse IgG). The antibodies were purchased
from RD System Products. The technique used for the
detection of the three surface markers was the direct
staining technique.

Bone Marrow Sample Culture

Fresh bone marrow samples were cultured for 3
days in 37°C/CO, incubator. The BM samples were
added to a tissue culture graduated flasks containing
10 ml of the culture media, which was prepared via
dividing 100 ml of fetal calf serum and 7ml
tetracycline, ampicillin and penicillin as antibiotics
and 15 ml L glutamine to 4 flasks each containing
100 ml of RPMI medium (provided by GIBCO, lot
number 21875) and 5ml of Alpha Minimum Essential
Medium o MEM (provided by GIBCO, lot number
22561). After the 3 days, the cultured samples were
analyzed in the same manner like the fresh samples.

Statistical Methods:

Data was analyzed using SPSS win statistical
package version 17 (SPSS Inc., Chicago, IL).
Numerical data were expressed as mean and standard
deviation or median and range as appropriate.
Qualitative data were expressed as frequency and
percentage. Chi-square test (Fisher’s exact test) was
used to examine the relation between qualitative
variables. For quantitative data, comparison between
two groups was done using Mann-Whitney test (non
parametric t-test). Comparison of repeated measures
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was done using Friedman test followed by Wilcoxon
signed-ranks test. Spearman-rho method was used to
test correlation between numerical variables. The
Receiver Operating Characteristic (ROC) curve was
used for prediction of cut off values. A p-value < 0.05
was considered significant.

3. Results:

This study included thirty cases of newly
diagnosed adult acute non lymphatic leukemia
(ANLL) presenting to the Medical Oncology
Department of the National Cancer Institute (NCI),
Cairo University. The median age of cases in our
study was 48 years with a mean of 44.6 + 15 years
(range 18 - 66 years). Sex distribution was 15 males
(50%) and 15 females (50%). Hepatomegaly was
encountered in 96.7% of cases, splenomegaly in
86.7% of cases and lymphadenopathy in 100% of
cases. In addition, twenty normal bone marrow age
and sex matched donors; as a control group; were
included.

The presenting total leucocytic count in patients
ranged from 1.4 to 66.8 with a mean of 40.3 + 18.3
and a median of 47.7 x10° /L. The control group
showed a mean of 7.5 + 1.3 x10° /L. The difference
between patients and controls was found to be
statistically significant (P = 0.001). The platelet count
in patients ranged from 8.0 to 87.00 with a mean of
43.1 +22.88, and a median of 43.5 X10° /L, while the
control group showed a mean of 275.1 + 73.27x10°
/L. The difference between patients and controls was
found to be statistically significant (P=0.001).
Hemoglobin in patients ranged from 5.8 to 9.1, with a
mean of 6.5 + 1.8, and a median of 6.8 gm/dl, while
the control group showed a mean of 12.8 + 0.7 gm/dl.
The difference between patients and controls was
found to be statistically highly significant (P < 0.001).
Blasts in peripheral blood were detected in the 24 out
of 30 patients (80 %). The mean percentage of blasts
in peripheral blood was 18.1% +18.1; the median was
16% and the range was 0-62 %. On bone marrow
examination, twenty three patients out of 30 (76.7%)
had > 50% leukemic cells encroaching on their
normal hematopoietic cells while seven ones (23.3%)
had <50% leukemic cells. The mean percentage of
blasts in marrow was 66.6 %+ 27.4, the median was
74% and the range was 23-99%.

The myeloid lineage markers including CD13,
CD33 and MPO were detected on thirty patients
(100%), myeloid with monocytic markers including
CD14, CD64, CD4 were detected on six out of 30
(20%) of patients and myeloid markers with aberrant
expression of lymphoid markers were detected on one
out of 30 patients (3.3%). Conventional cytogenetic
study was done to the 30 patients. Fourteen cases out
of 30 (46.6%) were of normal karyotype. One out of
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30 cases (3.3%) was positive to t (15:17), four cases
out of 30 (13.3%) were positive to inv (16) and nine
out of 30 cases (30%) were positive for t (8:21).
While two cases out of 30 (6.7%) showed different
cytogenetic abnormalities which were -20, +21,
del11g23 and -14. Cytochemistry was done for all
cases. According to FAB classification the cases
included 6 cases (20%) M1; 16 cases (53.3%) M2; 1
case (3.3%) M3; 4 cases (13.3%) M4 (1 M4 and 3
M4 with abnormal esoinophils ; 2 cases (6.6%) MS5
(1 M5a and 1 M5b) and one case M7 (3.3%).

Patients were followed up for a period of at least
20 months. Seven out of thirty (23.3%), died from
leukemia and chemotherapy. Twenty three (76.7%)
were alive by the end of the study period. Six out of
thirty (20%) had complete remission (CR), while
seventeen (56.7%) had CR followed by relapse (R).
Tables (1 and 2) show the range, the median, the
mean and the SD of expression of CD123, CD34,
CD38 and CD34/CD38 coexpression in AML patients
versus the control group (pre and postculture
respectively). Tables (3 and 4) show the range, the
median, the mean and the SD of mean fluorescent
intensity of CD123, CD34, CD38 and CD34/CD38
coexpression in AML patients versus the control
group (pre and postculture respectively). Figure (1)
shows AML cases with positive coexpression of
CD34 and CD123.

The cut off values of CD 34 & CD 123 were
determined by the ROC curve to determine the level
which gives the best discrimination between the
positive and negative taking the control as a negative
value. The determined cut off values was > 1.45% for
CD34, > 0.768% for CDI123 and < 1.4850 for MFI
123. For the freshly examined samples, twenty four
out of thirty (80%) cases had CD34% expression
above the cut off value >1.45%. Twenty two out of
thirty (73.3%) cases had CD123% expression above
the cut off value >0.768%. Twenty two out of twenty
four (91.7%) cases had coexpression of CD123% and
CD34% above the cut off values >0.768% and
>1.45% respectively. For the post culture samples,
twenty five out of twenty seven (92.6%) post culture
cases had CD34% expression above the cut off value
>1.45%. Twenty four out of twenty seven (88.9%)
post culture cases had CD123% expression above the
cut off value >0.768%. Twenty four out of twenty
five (96%) cases had coexpression of CD123% and
CD34% above the cut off values >0.768% and
>1.45% respectively. Twenty one out of twenty seven
(77.8%) post culture cases had MFI 123 expression
below the cut off value <1.4850.

One out of twenty four (4.17%) cases having
CD34 expression above the cut off value >1.45% was
in CR. However, five out of six (83.33%) cases
having CD34 expression below the cut off value
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>1.45% were in CR. The difference was found to be
statistically highly significant (P <0.001). None out of
twenty two cases (0%), having CD123 expression
above the cut off value >0.768%, were in CR.
However, six out of eight (75%) cases, having CD123
expression below the cut off value >0.768%, were in
CR. The difference was found to be statistically
highly significant (P <0.001). One out of twenty one

(4.77%) cases, having MFI 123 expression below the
cut off value <1.4850, was in CR versus five out of
six (83.33%) cases, having MFI expression above the
cut off value <1.4850, that were in CR. The
difference was found to be statistically highly
significant (P <0.001).

Table (1): Expression of CD123, CD38, CD34 & CD34/CD38 coexpression in AML cases and controls in fresh

samples
CD123% CD38% CD34'%/CD38 % CD38" %/CD34'%
coexpression

Mean + SD 10.2+16.3 24.2426.7 8.7+10.1 23.0£27.0
AML Median 43 10.9 5.5 7
(30) Range 0.1-60.2 2.0- 88.9 0.1-38.3 0.0-87.0

Mean + SD 0.6+0.5 35+1.7 14+ 1.3 1.0+ 1.0
Controls Median 0.5 33 1.1 1.0
(20) Range 0.1-1.6 0.5-6.0 0.1-3.9 0.0-5.0
P value <0.001 <0.001 0.001 0.001

Table (2): Expression of CD123, CD38, CD34 & CD34/CD38 coexpression in AML cases and controls in post

culture samples

CD123% CD38% CD34"%/CD38 % CD38" %/CD34™%
coexpression
Mean + SD 153 +14.1 17.7£13.5 14.5£13.4 34.1+£29.7
AML Median 13.6 12.8 12.0 21.6
27) Range 0.1-56.5 2.3-48.0 0.7-48.0 0.2-92.3
Mean + SD 1.1£0.9 2.1+2.7 1.0£1.0. 0.4+0.5
Controls Median 0.8 0.9 0.7 0.2
(20) Range 0.1-2.9 0.1-7.5 0.0-3.4 0.0-0.5
P value <0.001 <0.001 0.012 <0.001

Table (3): Mean fluorescent intensity of CD123, CD38, CD34 & CD34/CD38 Coexpression in AML cases and

controls in fresh samples

CD123 flow CD38 flow CD34'/CD38 flow | CD38'/CD34" coexpression flow
intensity intensity intensity intensity
Mean + SD 1.52+1.26 0.692+0.566 1.71 £1.55 32435
AML Median 1.15 3.58 1.15 3.0
(30) Range 0.14 -5.13 0.167 -3.18 0.12-6.56 0.4-12.8
Mean = SD 2.06+1.15 0.42+0.16 1.91 +£0.68 29+1.2
Controls Median 1.78 1.60 1.79 3.76
(20) Range 0.75 - 4.94 0.90 - 5.07 0.49-2.9 0.8-44
P value 0.072 0.095 0.794 0.259

Table (4): Mean fluorescent intensity of CD123, CD38, CD34 & CD34/CD38 Coexpression in AML cases and

controls in post culture samples

CD123 flow CD38 flow intensity CD34'/CD38 flow CD38"/CD34" coexpression
intensity intensity flow intensity

Mean + SD 1.5+1.35 0.81+0.72 1.65+1.1 3.18+2.5
AML Median 0.90 2.71 1.94 3.98
27 Range 0.40 —4.32 0.13 -3.95 0.13-5.44 0.15-11.6

Mean + SD 1.8+1.4 0.64 +£0.20 1.37£0.67 3.72+2.54
Controls Median 1.72 0.605 1.21 2.76
(20) Range 0.38-4.78 034-1.0 0.36-2.58 1.53-9.28
P value 0.013 0.827 0.555 0.555
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Fig (1): AML cases with positive expression of CD34 and coexpression of CD123 (fresh samples left and post

culture right).

4. Discussion

The outcome of adults with AML varies based
on a variety of well-defined factors including age of
the patient, intensity of post remission therapy (in
younger adults), and biologic characteristics of the
disease. The karyotype at diagnosis, the presence of
transmembrane transporter proteins; which confer
multidrug resistance; and mutations or overexpression
of specific genes are among the most common factors
affecting the disease outcome ). In this work, cases
were classified according to the FAB classification
criteria ¥, based on morphological and cytochemical
characteristics. The most commonly encountered
FAB subtype was M2 (53.3%), followed by Ml
(20%), M4 (13.3%), M5 (6.6%) and finally both M3
(3.3%) and M7 (3.3%).

Several recent studies have suggested the
presence and importance of stem cells in both the
genesis and perpetuation of AML. Phenotypically,
cells described as CD34"/CD38 or CD34'/HLA-DR
appear to play a central role in the development of
leukemic populations. Furthermore, there is evidence
suggesting that such cells may be relatively resistant
to chemotherapeutic drugs, and consequently
contribute to the phenomenon of relapse. The study of
cytokine receptor expression by flow cytometry could
allow differentiation between normal and tumor cells.
Tumor cells show high expression of IL-3Ra chain
(CD123) in hematologic malignancies compared to
normal precursors *. In the study done by Jordan,
identification of CD 123 among CD34"/CD38" AML
stem cells facilitates their discrimination from normal
hematopoietic stem cells “®. The conserved
expression of this molecule on AML specimens
examined suggests that it is related to a central aspect
of AML biology.

Several lines of evidence suggest that the
autonomous proliferation of leukemic blasts may be
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related to autocrine mechanisms of HGF production
or to constitutive activation of the signal transduction
machinery triggered by HGFR 7. In this study, IL-3R
a was over expressed in AML cases versus controls.
Correlation of IL-3Ra over expression with the
clinical, hematological and immunophenotypic
parameters in our AML cases showed that it was not
related to particular sex or age. There were no
significant differences in IL-3Ra levels with respect
to the initial Hb level, platelet count at presentation
and bone marrow cellularity. To the best of our
knowledge, no previous studies addressed the
correlation of the previous parameters with IL-3Ra
expression in AML cases. In the present work, there
was no significant difference in IL-3Ra expression
levels with respect to the FAB subtypes. This finding
was also reported by Testa et al''”. However the
increase in IL-3Ra expression was significantly
associated with TLC > 50x10°/L (p-value =0.001).
Similar results were documented by Testa et al., in
which IL-3Ra was over expressed at both gene and
protein level in about half of the cases of AML
patients, and IL-3Ra over expression correlated with
high leukocytic count '”. In this work out of 30
patients, 22 belonged to the group of patients with
high IL-3Ra expression while 8 patients belonged to
the group of patients with low IL-3Ra expression; the
median WBC count at presentation was significantly
higher in patients with elevated IL-3Ra levels than in
those with low IL-3Ra levels, suggesting a role for
IL-3Ra in leucocyte proliferation/survival.

The present work did not reveal any significant
differences in IL-3Ra levels with respect to the
peripheral blood blasts percentage. Contrary to this
finding, Testa ef al., and Riccioni ef al., reported that
the level of IL-3Ra chain expression is directly
correlated with the number of leukemic blasts present
in the peripheral blood at diagnosis ‘7 '®. In the
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present study, IL-3Ro over expression was
significantly associated with bone marrow blasts
percentage > 50% (p-value =0.002). The same results
had been documented by Testa et al., and Riccioni et
al., in which IL-3Ra was over expressed in about half
of the cases of AML patients and was correlated with
high bone marrow blasts percentage detected at
diagnosis 718 1n their reports, Testa et al., discussed
two sets of independent observations suggesting that
elevated IL-3Ra chain expression may have a role in
the proliferation of leukemic cells ”. The first was
that a direct correlation was observed between the
level of IL-R3a chain and the number of leukemic
blasts observed at diagnosis. The second was that
elevated IL-3Ra expression represented a negative
prognostic factor and is associated with shorter
survival and had explored a possible effect of
elevated IL-3Ra expression on Stat5 activation.

In the present study, there was a significant
difference in IL-3Ra levels with respect to the early
treatment response (CR, No CR and death). None of
the cases examined at this work were having CD123
expression above the cut off value >0.768%, were in
CR. On the other hand 75% of cases, having CD123
expression below the cut off value >0.768%, were in
CR. The difference was found to be statistically
highly significant (P <0.001), similar to Testa et al,
and Riccioni et al, who reported a significant
difference in the induction response rate, with a
significantly higher rate of complete remissions in the
low IL-3Ra group as compared to the high IL-3Ra
group "% They also reported that the relapse rate
was significantly higher with higher IL-3Ra. This
finding might suggest a prognostic value of IL-3Ra in
AML patients. A significant correlation was found
between CD34 expression and IL-3Ra expression
levels among AML cases. IL-3Ra expression was
significantly higher in CD34+ve compared to CD34-
ve leukemic blasts, (p-value <0.001) similar to Testa
et al.”. 91.7% of preculture cases had coexpression
of CD123% and CD34% and 96% of postculture
cases had coexpression of CD123% and CD34%.

In conclusion, we have shown that the presence
of CD123 on AML cells has several important
ramifications. First, expression of this antigen
formally demonstrates that LSCs are biologically
distinct from their normal stem cell counterparts.
Second, because CD123 is not readily found on
normal hematopoietic stem cells, it provides a unique
marker that can be used to identify malignant tissue.
This feature may be useful for detection of minimal
residual disease (MRD). Further, the CD123 epitope
represents a target to which therapeutic strategies may
be directed.
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Aflatoxins Binding by Saccharomyces Cerevisiae and S. boulardii in Functional Cereal Based Ice-cream
Eman M. Hegazy', Zeinab I. Sadek’, Kawther El-Shafei® and Azzat B. Abd El-Khalek®

'Food Toxicology and contaminants Department and Dairy Science Department, National Research Centre, Dokki,
Cairo, Egypt

Abstract: The ability of Saccharomyces cerevisiae and S. boulardii (viable or nonviable) to bind aflatoxins (B, B,,
G and G,) in liquid medium, cereals extracts and ice-cream at different temperatures and times was detected. Viable
S. cerevisiae showed the highest binding of aflatoxins (AFS). Highest AFS binding capacity (74.7%) was obtained
by viable cells of S. cerevisiae when incubated at 8°C for eight hours. While, binding was not affected by the cells of
S. boulardii (viable or nonviable) at 25°C. S. cerevisiae when inoculated in barley extract bound 80% of added total
AFS, but it found to be 60% in wheat extract. In addition, that the S. cerevisiae binding AFS in chocolate and vanilla
ice-cream supplemented with barely extract. Sensory evaluation appeared that the chocolate ice cream with barley
extract and viable S. cerevisiae was highly accepted for appearance, texture, taste and odor. No changes were
detected in microbiological examination in ice-cream after three months storage.

[Eman M. Hegazy, Zeinab 1. Sadek, Kawther El-Shafei and Azzat B. Abd El-Khalek Aflatoxins Binding by
Saccharomyces Cerevisiae and S. Boulardii in Functional Cereal Based Ice-Cream]. Life Science Journal. 2011;
8(4): 75-81] (ISSN: 1097-8135). http://www.lifesciencesite.com.

Key words: aflatoxins binding, Saccharomyces cerevisiae, S. boulardii, cereal extracts, barley, wheat, ice-cream.

1. Introduction proven probiotic efficiency in double-blind studies

Mycotoxins are secondary metabolites produced (Sazawal et al., 2006).
by various moulds of which Aspergillus, Penicillium Cereals have been investigated regarding their
and Fusarium are the most common genera. Fungal potential use in developing functional foods, which
contamination of plants can occur in the field on are grown over 73% of the total world harvested area
contaminated seeds or during growth, or at transport and contribute over 60% of the world food
and storage in certain environmental conditions. The production providing dietary fiber, proteins, energy,
level of mycotoxin contamination in fields varies minerals and vitamins required for human health
according to the plants and depends of climatic (Charalampopoulos ef al., 2002).
conditions, which is explained by large differences New applications of probiotic microorganisms
between years (Richard-Molard, 1999). such as yeasts in foods have been introduced into the

Aflatoxins (B;, B,, G; and G;) are group of market or are still in the development phase, such as
closely related difuranocoumarin  compounds frozen yoghurt, soy yoghurt, dairy desserts, cheese,
produced by several fungi, mainly Aspergillus flavus ice-cream, bread and chocolate (De Vuyst, 2000).
and A. parasiticus (Steyn, 1995). These fungi The aim of this work was to study the ability of
produce aflatoxins, contaminating a number of crops S. cerevisiae and S. boulardii to bind aflatoxins at
bound to human consumption such as corn, sorghum, refrigerator and room temperature in phosphate
rice, wheat, and nut (Cleveland et al., 2003). buffered saline (PBS), barley or wheat extracts and
Aflatoxins contamination occurs by colonization of ice-cream, also, detect the microbiological quality
the fungus on susceptible crop, or may arise during and sensory evaluation of fresh functional cereal
harvesting, dying, storage or processing. Concerns based ice-cream supplemented with S. cerevisiae and
related to the negative health impact of aflatoxins barley extract then after three months of storage.
have led to the investigation of strategies to prevent,
eliminate or reduce the presence of these toxins in 2. Materials and Methods
contaminated products. Yeast strains

Saccharomyces  cerevisiae, is the most Pure culture of Saccharomyces cerevisiae
common yeast used in food fermentation where it has (Baker’s yeast) was obtained from Al-Hawamdia
shown various technological properties. Also, yeasts Company fresh comprised yeast according to the
play a significant role in the spontaneous Egyptian standard (191/2005).
fermentation of many indigenous food products Saccharomyces boulardii was obtained from
(Jespersen, 2003), he also added several beneficial Microbial Genetic Department, National Research
effects on human health and well-being. Moreover, centre, Dokki, Giza, Egypt. Strains grown in malt
Saccharomyces boulardii is the only yeast with yeast extract glucose peptone (MYGP) tubes for 24h
clinical effects and the only yeast preparation with at 25°C.
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Aflatoxins (By, B, G; and G;) standard was
obtained from Sigma chemical company. USA.

Production of yeast biomass

S. cerevisiae or S. boulardii were cultured in
flasks containing a Yeast Peptone and Glucose
(YPG) medium W/V (1% yeast extract, 2%
bacteriological peptone and 2% glucose) at 30°C,
shaken at 200 rpm for 24 h. Supernatant and pellet
fractions were separated by centrifugation (4000 for 5
min) yeast cells were washed twice with buffer
peptone solution (PBS pH 6.0), then cells of the two
strains were divided into two parties viable and
nonviable (heat-treated at 60°C for 10 min) (Bejaoui
et al.,2004)

Cereals

Good quality of barley and wheat grains free
from any toxin were obtained from the Agricultural
Research Center Ministry of Agriculture, Egypt.

Barley and wheat grains were ground in a
Laboratory Falling Number hanmer mill with a sieve
of size 0.5mm, 50g, and mixed with 40ml distilling
water, then centrifuged at 5000g for 30 min, finally
the supernatant was collected and pasteurized at 70°C
for 20 sec. (Charalampopoulos et al., 2002).

Detection of Aflatoxins

Aflatoxins (B;, B,, G; and G;) were detected
according to the method of AOAC (2007),
qualitatively by thin layer chromatography following
by quantitative method. Detection of toxin was
performed using high performance liquid
chromatography. Data were integrated and recorded
using a Millennium chromatography. Manger
Software 2010 (Waters, Milford MA 01757).

Ice-cream Preparation

Vanilla, chocolate, strawberry and mango
ice-cream powder (full fat milk powder, sugar,
stabilizer, emulsifiers, palm kernel and coconut oil)
were prepared by adding 20% of barley or wheat
extracts or milk and the mixtures were whipped with
electric mixture at high speed within 3min. The
whipped mixture was hardened in freezer at -18°C
and stored for three months.

Binding ability of yeasts to aflatoxins in Phosphate
Buffered Saline (PBS)

Two percent of S. cervisiae as well as S.
boulardii viable or nonviable were placed in flasks
with 20 pg/L aflatoxins (B;, B,, G; and G,) with
100ml PBS buffer, then were incubated at
temperature 8°C (refrigerator) or 25°C (room
temperature). Aflatoxins were detected after 0.5, 1, 2,
4, 6, 8, 10, 12 and 24 h, according to the method
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performed by modifying of Shetty et al. (2007). After
incubation, the flasks were centrifuged and the
aflatoxins were detected in the supernatants.

Binding ability of S. cerevisiae to AFS in cereals
extract

Two percent of S. cerevisiae (viable) with 20
pg/L of aflatoxins and 100 ml of barley or wheat
extracts were incubated in refrigerator at 8°C for 12
h, then the residue of aflatoxins were detected by
HPLC method and calculated the binding of AFS.

Binding ability of S. cerevisiae to AFS in ice-cream
Different flasks contain 500 ml barley or wheat
extracts or milk were inoculated with 2% of S.
cervisiae (viable) and 20ug/L of aflatoxins and were
incubated in refrigerator at 8°C for 12 h, then, ice-
cream powder (Vanilla, chocolate, strawberry and
mango) were added, whipping with electric mixture
at high speed within 3min then were hardened in
freezer at -18°C to evaluate aflatoxins binding.

Microbiological examination

Total bacterial counts in fresh ice-cream
mixtures and after three months of storage (at -18°C)
were counted on plate count agar (Oxoid). Plates
were incubated at 37°C for 48 h under aerobic
conditions for mesophilic microorganism and at 7°C
for 10 days for total aerobic psychrophilic
microorganisms. Colony-forming units were counted
(cfu / ml) and the results expressed as their logj
values (FDA, 1992). Yeast counts were determined
on malt extract agar (Oxoid) supplemented with
tetracycline at final concentration of 10mg/liter,
plates were incubated at 25°C for 5 days (Sarais et
al., 1996).Spore formers were determined by heating
the sample dilution (10") in water-bath for 10 min at
80-85°C as described by Meer et al. (1991), then
plated on plate count agar supplemented with 0.1%
soluble starch, incubated at 37°C for 18 h for
mesophilic spore former and at 10°C for 7 days for
psychrophilic sporformer .

Sensory evaluation of ice-cream

Samples of prepared ice-cream (Vanilla,
chocolate, strawberry and mango) supplement by
barley or wheat extracts or milk with 2% .
cerevisiae (viable) were evaluated by fifteen
members of laboratory staff. Quantitative descriptive
analysis (QDA) was used to determine differences in
the sensory characteristics of the ice-cream with
barley, wheat extract or milk. The panelists evaluated
the texture, appearance, color, taste, odor and overall
acceptability on unstructured 10 line scales verbally
anchored at each end. The results from the linear
scale were subsequently converted to numerical
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values (from O to 10 units) by a computer. The
panelists were also asked to evaluate the overall
acceptability of the ice cream with barley, wheat and
ice cream with milk on the basis of texture,
appearance, color, taste, odor and overall
acceptability. An unstructured graphical scale was
anchored on both ends: not accept (0)-fully accept
(10) (Meligaard et al., 1991).

Statistical analysis

Results of sensory evaluation of ice-cream with
barley, wheat and milk were subjected to statistical
analysis of variance and least significant differences
(LSD) as described by Rao and Blane (1985).

3. Results and Discussion
Binding ability of yeasts to aflatoxins in PBS
buffer

Binding ability of yeasts to aflatoxins in PBS
buffer medium at 8°C and 25°C at different times
were illustrated in Figs 1-3. Fig. 1 showed the AFS
binding by viable cells of S. cerevisiae when
incubated at 8°C for12 h was 74.70%. While non-
viable yeast S. cerevisiae had low binding effect. Our
results were not agreement with Shetty et al. (2007)
who found that aflatoxin binding by S. cerevisiae was
not affected by the cells grown at temperatures
ranging from 20 to 37°C but was significant and
reduced at 15°C, and added that bending seems to be
a physical phenomenon with cells treated at 52, 55
and 60°C for 5 and 10 min or auto calving the cells at
120°C for 20 min (non-viable) which recorded 77.7%
binding. On the other hand, total AFS binding by S.
boulardii at 8°C in YPG medium, results showed that
non-viable cells had no effect or binding AFS, but,
viable cells binding 18% of AFS after incubated for
6h (Fig. 2). Regarding to the data in Fig. 3 shows that
viable cells of S. cerevisiae could bind AFS at 25°C.

Appears specific nature of binding, after 4h
binding 73.18% AFS but after 8h release the AFS or
clean the cells from AFS binding. Fig.3 also shows
that non-viable cells of S. serevisia binding 30.91%
AFS after 8h. Finally, binding was not affected by
the cells of S. boulardii (viable or nonviable) which
grown at 25°C in YPG medium .These results due to
the fact that, S. boulardii from a taxonomic point of
view should not be recognized as a separate species,
S. boulardii will in the following be referred to as S.
cerevisiae. It is worth to notice that contrary to e.g.,
probiotic strains of lactic acid bacteria, apparently
these seems not to be different strains S. cerevisiae.
Based on the similarity in different molecular
analyses, Van der Aa Kiihle and Kiihle, (2003).
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Fig (1). Total aflatoxins binding (%) by
S.cerevisiae in YPG medium at 8 °C
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Fig (2). Total aflatoxins binding (%) by S.boulardii
in YPG medium at 8 °C
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Fig(3).Total aflatoxins binding (%) by S.cerevisiae
in YPG medium at 25 °C

However, evidences from the poultry feeding
experiments have shown that the yeast cell wall-
aflatoxin complex can efficiently pass through the
gut, resulting in protection from aflatoxin induced
toxicities (Santin et al., 2003). In these respect
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Bueno et al (2007) studied the physical adsorption of
aflatoxin B; (AFB;) by lactic acid bacteria and S.
cerevisige from liquid medium the experimental
results indicated the AFB binding to microorganisms
was a rapid process and this binding involved the
formation of a eversible complex the toxin and
microorganism surface, considering that the binding
(adsorption) and release desorption of AFB; to and
from the site on the surface of the microorganism
took place (AFB;+S «—— S-AFB)).

These observations were in agreement with
Guo et al. (2005) who suggest that DNA in yeast
Saccharomyces cerevisiae was damage tolerance
pathways and are important in triggering AFB,
associated recombination and mutation. So,
recombinational or mutagenic pathways are selected
in unclear. In addition, (Shetty et al., 2007) S.
cerevisiae cells were capable of binding high
amounts of alfatoxin B; at high concentration (20
pg/ml). The binding was still not saturated showing
the high efficiency of strains. This indicates that S.
cerevisia have a great-potential as aflatoxin binders
in food and the nature of cell wall components
involved in mycotoxin binding is still not clear and
carbohydrate rich mannoproteins or glucans may be
the likely candidates involved in the binding.

Binding ability of S. cerevisiae to AFS in cereals
extract

Obtained results revealed that the best yeast was
S. cerevisiae to bind AFS at 8°C for 8h in YPG
medium then data obtained by HPLC showed that S.
cerevisige growth in barley extract bound 80% of
added total AFS, with 60% in wheat extract .These
observation were in agreement with
(Charalampopoulos et al., 2002) who suggest this
could be attributed to the simultaneous presence of
considerable amounts of monosaccharide (glucose
and fructose) and disaccharides (maltose and sucrose)
in the barely medium. Also Taillandier ez al. (1996)
and Elli ef al. (1999) found usually exhibiting poor
growth in synthetic media without the addition of
large amounts of supplements, such as yeast extract
and peptone.

Binding ability of S. cerevisiae to AFS in cereal
extracts ice-cream

As shown in Figures 4 and 5 S. cerevisiae
binding AFS in chocolate and vanilla ice-cream with
barely extract which may be due to the present of fat
and protein in chocolate at high concentration than
other types of ice-cream.

Determined 2.23 mg/ml AFM1 of ice-cream in
Nigeria by Atanda ef al. (2007). He also, added the
concentration of AFB; in feed which is transformed
to AFM; in milk should be reduced by good

http://www.sciencepub.net/life

78

manufacturing and good storage practices.
Furthermore, there is need for stringent quality
control during processing and distribution of these
products.

HVanilla

B chocolate

AFS binding (%)
v
o

Strawberry

u Mango

B1 B2 Gl G2

Aflatoxins(B1,82,G1 and G2)

Fig (4). Binding ability of S.cerevisiae to AFS in
barley extract ice- cream

100

80 -
g 70 +
w 60 -
£ [
T 50 Vanilla
5 40 - B chocolate
< 30 Strawberry
20 4 B Mango
10 +
0 I
Bl B2 Gl

G2

Aflatoxins (B1, B2, G1 andG2)

Fig (5). Binding ability of S.cerevisiae to AFS in
wheat extract ice-cream

Microbiological examination

Fresh and stored samples of ice-cream
supplemented with barley, wheat extracts as well as
milk and inoculated with S.cerevisiae were analyzed
for total bacterial count, psychrophilic bacterial,
mesophilic and psychrophilic sporeformers and yeast
counts (Figs. 6-9)

The obtained results in Figures 6, 7, and 8§,
showed similar trend of the results of total viable
mesophilic aerobic bacterial and psychrophilic
bacterial count .Also, the yeast count showed that
these was not pronounced different counts among the
all ice-cream samples. While, both mesophilic and
psychrophilic  sporeformers bacterial were not
detected in any of ice-cream samples.
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Fig (6). Microbiological examination of fresh
barley ice-cream

T.C=Total bacterial count

Ps=Total psychrophilic bacterial count

Sporel= mesophilic sporeformers bacterial count

Spore2= psychrophilic sporeformers bacterial count

myvanilla
M chocolate
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log count cfu/ml
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Fig (7). Microbiological examination of fresh
wheat ice-cream

T.C=Total bacterial count

Ps=Total psychrophilic bacterial count

Sporel=mesophilic sporeformers bacterial count

Spore2= psychrophilic sporeformers bacterial count
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B chocolate
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Fig( 8). Microbiological examination of fresh milk
ice-cream

T.C=Total bacterial count

Ps=Total psychrophilic bacterial count
Sporel=mesophilic sporeformers bacterial count
Spore2= psychrophilic sporeformers bacterial count

http://www.sciencepub.net/life

Es
3
T 4
2 nTc
: 3
S ups
g 2
= 1 Sporel
1
B Spore2
0 . -
8 U o 8 9 o =8 o o > WYeast
FE e fEr@fEE g g
] 8 ® o a 8 ® o|ae 3 ° o
> 8 E p|> 8§ E p|> 8 E @
S @ S @ S @
BARELY WHEAT MILK

Fig(9). Microbiological examination of barley,
wheat extract and milk ice-cream after
three months of storage

T.C=Total bacterial count

Ps=Total psychrophilic bacterial count

Sporel=mesophilic sporeformers bacterial count

Spore2= psychrophilic sporeformers bacterial count

Results as shown in Fig (9) revealed that the
microbiological examination of barley, wheat extract
and milk ice-cream after three months of storage in
freezer (-18 °C) were had no changes.

Sensory evaluation of ice-cream:

The results in Table (1) indicated that chocolate
ice-cream with barley or strawberry showed higher
quality attributes especially texture, color, taste,
appearance and overall acceptability, compared with
the ice cream with wheat or milk. In addition, the ice
cream with wheat received the lower color, taste and
overall acceptability than the ice -Cream with barley
and milk. The ice cream with barley was highly
accepted for appearance, texture, taste and odor,
respectively.

Conclusion

It could be concluded that viable Saccharomyces
cerevisiae cells possess aflatoxins binding ability
which can be incorporated into some cereal based
dairy products this gives a new hope for safety
cereal-based ice-cream where high aflatoxins level is
potential health risk.
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Table (1) Sensory evaluation of ice-cream supplemented with barley or wheat extracts, milk and viable S.

cerevisiae.
Ice-cream Textures Color Odor Taste Appearance Overall
(10) (10) (10) (10) (10) Acceptability
10)
Ice-cream supplemented with barley extract and S. cerevisiae

Vanilla 7.3+1.83% 7.4+0.84° 7.340.61" 6.140.82" 6.9+0.02" 6.2+1.55

Chocolate 8.3+1.42° 7.842.04° | 8.5+0.30° 8.1+0.06" 7.7+0.21° 8.2+1.32°

Strawberry 8.1+1.63" 74+2.20% | 83+0.45° 7.6+0.09° 7.840.17 8.0+1.34°

Mango 7.5+1.27" 724184 | 7240.53" 5.740.56™ 6.6+0.38" 7.141.45%

Ice-cream supplemented with wheat extract and S. cerevisiae

Vanilla 6.6+1.51™ 7.6+1.71° 6.9+0.72" 6.25+0.36™ 6.6+0.02" 7.142.18%

Chocolate 6.9+2.02™ 6.9+2.02° 7.3+0.33% 6.540.11° 6.4+0.21" 7.042.26™

Strawberry 7.8+1.03" TA+1T71* | 7.9+0.68° 7.8+0.16 6.2+0.38™ 7.6+1.96™

Mango 5.5+1.35° 72+41.61° | 63+0.53 5.5+0.26™ 6.840.17" 7.0+1.63"

Ice-cream with milk and S. cerevisiae

Vanilla 7.6+1.96" 7.2+1.03° 7.040.61" 7.540.06" 6.3+0.17™ 7.4+1.35%

Chocolate 6.9+2.02™ 7.141.69° 6.5+0.30 5.5+0.26™ 7.2+40.66" 7.2+1.40™

Strawberry 724+1.27" 78+1.40° | 7.5+0.45" 5.740.56™ 7.6+0.24* 7.5+1.62"

Mango 7.15+1.63% 774175 | 7.240.53® 6.140.82" 7.4+0.81° 7.4+0.92®

LSD (0.05%) 1.59 NS 1.56 0.72 0.49 1.36

A, b: Mean in each raw followed by the differ letter are significantly different p < 0.05)

NS = Non significant
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Abstract: The response analysis of MC3T3-El cell line to the radio frequency (RF) at 2.4GHz can be recognized by
the observation of gap junctional intracellular communication (GJIC) modulation. Meanwhile, fuzzifier of the local
affected near magnetic field fluctuations at specific time range in a special fuzzy inference engine that we developed
to contrast with the experimental results of GJIC assay is found to be reasonably agreed. The measurement of local
near magnetic field fluctuation can therefore be related to the GJIC so that to express the biological effect of the
response of MC3T3-E1 cell line to the RF exposure at 2.4GHz.
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1. Introduction

The osteoblastic cell line MC3T3-El is
established from a C57BL/6 mouse calvaria and
selected on the basis of high alkaline phosphatase
(ALP) activity in the resting state. Cells basically can
differentiate into osteoblasts and osteocytes and have
been demonstrated to form calcified bone tissue in
vitro [1]. There have been of considerable discussion
concerning the response of the cell line responding to
the RF exposure [2,3]. No clinical evidence has shown
any human health effect and no mechanism can
clearly explain every observed biological effect [3].
This report only describes our study of the Osteoblast
cellular response to the reaction of external RF
exposure at 2.4GHz.

Gap junctional intracellular communication
(GJIC) within the cells can induce the physical signals
from varying surface current [4,5] on the cells. In a
cell, six connexin 43 subunits oligomerze in the Golgi
apparatus into a connexon, called hemi channel and be
transported to plasma membrane of the cell. Before
pairing process, hemi channels are closed to avoid
leakage of cellular contents and entry of extra-cellular
materials. During the pairing of connexons and
aggregation into plaques at the plasma membrane,
connexin 43 is phosphorylated at least twice and
connexons are attracted to those located on the
adjacent cells. Two connexons join in an end-to-end
manner to form a complete channel. The channel
aggregate into large gap junction plaques open to
connect two cells for cell-to-cell communication and
is called gap junctional intracellular communication
(GJIC), which can be modulated by environmental
factors, such as low power RF signals.

From theoretical point of view, four different
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types of interference in environment may obstruct the
cellular responded signals being detected. Those
types of interference include degrading of the signals,
increasing signal bandwidth, coupling of signal to the
noise and signal overlapping. Basically, most of the
cellular responding signals to the RF exposure should
be deterministic signal which is the one whose values
in the future can be predicted if enough information
about its past is known. However, the stochastic
cellular signal can also be one of the possibilities
created by the cell lines in vitro under the exposure of
RF. Other possibilities include cellular fractal signal
that have the property being referred as
scale-invariance and chaotic signal to be as
deterministic signal with sensitive dependence on
some conditions that cannot be predicted exactly in
the future [6].

Since the function of the GJIC, cultured cells
coupled together in vitro except the stem cells and
cancer cells, we can observe the GJIC modulation
from the diffusion of the fluorescence (dye). In this
article, we will present a novel method to recognize
the non-stationary near magnetic field fluctuation
caused by the cellular response of the reaction to the
RF exposure. The near magnetic field fluctuations
created by the induced GJIC surface current of the
osteoblast cell system can be analyzed by fuzzy
inference engine to connect the GJIC modulation to
identify if the cellular response is existed. The varied
diffuse range of Lucifer yellow fluorescence
expresses the cellular response under the exposure of
RF at 24GHz may be affiliated with many
pathological endpoints [7].
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2. Materials and Methods
Data Acquisition

A sensitive probe of Gauss-meter, attached to
the cells in the culture dish was used to measure the
cell induced near magnetic filed fluctuations. The
Gauss-meter was manufactured by F.W. Bell
Company (series of 9550) in Florida. The design and
set up is shown in Figure 1. The measured near field
fluctuation was transformed to electrical voltages
shown to the oscilloscope. The oscilloscope was
manufactured by Agilent Company (54621A). By
using HP Benchlink, we were able to collect the data
from the oscilloscope and transform to Microsoft
Excel as text files. By placing only medium in culture
dish  without cell cultured, medium induced
fluctuation was also measured. In contrast, control
group was the local geomagnetic fluctuation
measured. Matlab and Fortran computer languages
were used for data analysis.

Microstrip Antenna for receiving 2.4GHz RF

oscilloscope connectedto PC

Gauss meter Probe

SMA connectar connecting to the HP Vector Analyzer to provide RF at 24GHz

Figure 1. Set up the measurements of near magnetic
field fluctuation
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Figure 2. The signal ratio of the responding signal
that may caused by MC3T3-Elcells exposed upon
RF at 2.4GHz

SNR Analysis

By wusing RS232, transferred the probe
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measured data from gauss-meter to the oscilloscope,
the output oscilloscopic voltage was restored to
Microsoft Excel as text files at the recording rate of
2000 times in a second. We can calculate the
autocorrelation and perform Fourier transform to
compute the corresponding Power Density Spectrum
(PDS) to determine the power of signal, power of
noise, and complete the corresponding SNR in data

through the formula, SNR :M (signal
Noise Power

to noise ratio) at different frequencies. Upon different
order polynomials for curve fitting in contrast to
linear, we are able to determine the relationship
between the corresponding intrinsic frequency vs. the
noise of the signal in data. If the intrinsic ELF
signal was not at the frequency of the test signal in
the data file, SNR should be zero or negative when
SNR is zero. Performing the same procedures, as
controls, we computed the SNR at a specific
frequency and depicted in Figure 2. It can be accurate
to the order of 10°.

Fuzzy Analysis

Based upon the measurements of near magnetic
field fluctuation, we adjusted the distribution of the
fluctuations as eight different discrete values. Using
If-Then type fuzzy rules converts the fuzzy input to
the fuzzy output. Fuzzifier the input (measurement),
we make its output values to be only three
possibilities. The first possibility is that the cell is
responded to the microwave. The second one is that
cell did not respond to the microwave. The third one
is that the cells response can not be determined either
being responded or not. Fuzzy membership functions
and the rules are defined. We used of Matlab toolbox
as the base to establish an inference engine with three
output by using of different membership functions
(trapmf) to create 9 rules to performance the
antecedents and consequences.

Cell Culture

The osteoblast cell line in vitro was obtained
from D.T. Yamaguchi, Research Service and
Geriatrics Research, Education, and Clinical Center,
VAMC, West Los Angeles, California, USA It was
maintained in D-medium (Formula 78-5470EF,
GIBCO, Grand Island, NY, USA), supplemented with
10% fetal bovine serum (GIBCO) and 50 pg/ml
gentamicin (Quality Biological, Inc., Gaithersburg
MD, USA). The cells were incubated at 37°C in a
humidified atmosphere containing 5% CO, and 95%
air and were fed or trypsinized every two to three
days.

Bioassay of GJIC
The scrape load/dye transfer (SL/DT) technique
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was used to measure the GJIC within cells. After
exposure to ELF at intrinsic frequency, the cells were
rinsed with phosphate buffered saline (PBS), and a
PBS solution containing 4% concentration Lucifer
yellow fluorescence dye is injected into the cells by a
scrape using a scalpel blade. Afterwards the cells
were incubated for 3 min and extra cellular dye was
rinsed off and fixed with 5% formalin. We then
measured the area of the dye migrated from the
scrape line using digital images taken by an
epifluorescent microscope and quantitated with
Nucleotech image analysis software [5] for the GJIC
images. Since GJIC is affiliated with many
pathological endpoints, we use GJIC as a scale factor
to evaluate the ELF reaction for cell system. Scrape
loading dye transfer of Lucifer yellow is used to
measure gap junction intracellular communication
(GJIC) modulation under the exposure of RF at
2.4GHz [8]. The intrinsic resonance detected in SNR
spectrum of the mouse osteoblast cells system is very
likely to be a chaotic signal, which is not fully
predictable.

3. Results

Figure 3 and Figure 4 depicted the comparisons
of the output distribution of the possibilities through
fuzzy inference engine and the GJIC. The GJIC of
cells was quantified with the measurement of the
average distance of dye migration.

(b)

Figure 3. (a) output distribution of the possibilities
through fuzzy inference engine (b) GJIC dye
diffusion for the cells in vitro exposed RF at 2.4GHz

(b)

Figure 4. (a) output distribution of the possibilities
through fuzzy inference engine (b) GJIC dye
diffusion for the cells in vitro without RF exposure

In Figure 3 (a), three grey levels are shown,
deep-black, light gray and white. In our Fuzzy
Inference Engine Design, white level means nothing
happen of the cell exposed to the RF at 2.4GHz and
deep-black means that it is not for sure if the cell is
responded to the RF exposure. The light-gray means
the cell is responded to the RF at 2.4GHz. In Figure
4 (a), the experimental result has shown that there is
no light-grey can be found in control and the RF
exposure increased the numbers of deep-black in
Figure 3(a). Meanwhile, we can see clearly the
different diffusion of the dye for GJICs from Figure
3(b) and Figure 4(b) that was observed as the
evidence for the cell reaction of the RF at 2.4GHz

4. Discussion

Experimental result relates the near magnetic
field fluctuation to the GJIC within cells. A strong
signal to noise ratio at 14Hz is depicted in Figure 2. It
may present that the 14Hz is the responding
frequency of the cell to the exposure of RF at 2.4GHz
[9]. Graphically, it has shown a frequency band at 14
Hz in the time interval between 0.05 seconds to 0.5
seconds. However, since 14Hz is in the lower
frequency band, the time range may need to be
relocated. Fortunately, GJIC assay can support the
result of the existence of the intrinsic frequency.

5. Conclusion
The main feature of our research is that the
cellular response may relate to the change of GJIC.
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Additionally, the near magnetic fluctuation
expression for cell induced GJIC can be identified at
the same time by going through fuzzy inference
engine and observing GJIC modulation at 20% in
variance.
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Abstract: The purpose of this study was to investigate the effect of hesperidin and naringin on blood glucose,
glycosylated hemoglobin and serum insulin levels in high fat fed/streptozotocin-induced type 2 diabetic rats. Also
this study evaluated effects of the tested compounds on lipid profile, serum adiponectin and resistin levels, serum
cardiac function parameters and liver and muscle glycogen contents. An oral dose of 50 mg/kg b.wt. hesperidin or
naringin was given continually for 30 days after diabetes induction. In the diabetic control group, levels of glucose,
glycosylated hemoglobin, AST, LDH and CK-MB were significantly increased, while serum insulin level and
hepatic and muscle glycogen were decreased. Both hesperidin and naringin supplementation significantly reversed
these parameters. In addition, both compounds were found to alleviate lipid profile and serum adiponectin and
resistin levels. These results showed that hesperidin and naringin have potential antihyperglycemic and
antidyslipidemic activities in high fat fed/STZ-induced type 2 diabetic rats.

[Osama Mohamed Ahmed; Ayman Moawad Mahmoud; Adel Abdel-Moneim and Mohamed B. Ashour
Antihyperglycemic and Antihyperlipidemic Effects of Hesperidin and Naringin in High Fat
Diet/Streptozotocin Type 2 Diabetic Rats] Life Science Journal. 2011; 8(4):91-101] (ISSN: 1097-8135).
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1. Introduction correlated with insulin sensitivity (9). Low plasma
Diabetes mellitus, a pervasive and multifactorial levels of adiponectin (hypoadiponectinemia) have
metabolic syndrome, is characterized by imperfection been observed in several forms of diabetes with
in insulin secretion and insulin receptor or insulin resistance, including T2DM, gestational
postreceptor  events  with  derangement in diabetes, and diabetes associated with lipodystrophy
carbohydrate, protein and lipid metabolism and (9). Resistin belongs to a family of cysteine-rich
results in chronic hyperglycemia, a clinical hallmark secretory proteins called resistin-like molecules
of diabetes (1). Hyperglycemia and hyperlipidemia, (10,11). In rodents, resistin is derived almost
as the most common features of diabetes mellitus, exclusively from adipose tissue, and serum resistin is
contribute to the development of microvascular and elevated in animal models of obesity and insulin
macrovascular complications of diabetes, which resistance (12,13). Plasma resistin levels were highly
cause the morbidity and mortality of diabetes (2). In positively correlated with TG and apoA-I/apoB ratio,
addition, hyperglycemia in diabetic patients is whereas they were inversely correlated with high
associated with alteration in glucose and lipid density lipoprotein (HDL) and apoA-I levels (14).
metabolism and modification in liver enzyme levels Moreover, the insulin-resistant effects of resistin are
(3). Diabetes mellitus is recognized as a major risk thought to account for the activation of glucose 6-
factor for cardiovascular diseases (CVD) such as phosphotase, which subsequently prevents glycogen
atherosclerosis, heart attack, stroke etc. About 75% of synthesis and increases the rate of glucose production
deaths among men with diabetes and 57% among (15). These findings suggest that resistin contributes
women with diabetes are attributable to CVD (4). to the development of insulin resistance and
Adiponectin is a  peptide = hormone atherosclerosis, and thereby is linked to clinical
predominantly synthesized and secreted from adipose vascular events (16,17).
tissue that modulates a number of metabolic Nowadays the agents used as the main means
processes, including glucose regulation, fatty acid for diabetes treatment are synthetic drugs and insulin.
catabolism, and vascular biology (5,6). In contrast to However, these drugs usually come with considerable
other adipokines, adiponectin is underexpressed in side effects, such as hypoglycemia, drug-resistance,
obese patients with insulin resistance or type 2 dropsy, and weight gain (18). In contrast, hundreds of
diabetes mellitus (T2DM) (7,8), and in patients with traditional folk medicines have demonstrated
coronary heart disease (8). In human subjects, potential for the treatment of diabetes with less
circulating levels of adiponectin are positively tolerability and side effects. Thus, there is an
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increasing need to search for more natural
antidiabetic agents from the traditional medicine.
Currently, there is much interest in the usefulness of
citrus fruits because of their intake appears to be
associated with reduced risk of certain chronic
diseases and increased survival as reported by Chen
et al. (19). Thus, the present study was designed to
evaluate the efficacy of the citrus flavonoids,
hesperidin and naringin, on the impaired glucose
tolerance, insulin resistance and some biochemical
parameters of high-fat diet/streptozotocin induced-
diabetic albino rats and to suggest their probable
hypoglycemic and hypolipidemic mechanisms of
action.

2. Material and Methods:
Chemicals

Hesperidin, naringin and streptozotocin, were
purchased from Sigma Chemicals Co., St. Louis,
MO, USA, stored at 2-4 °C and protected from
sunlight. All other chemicals were of analytical grade
and were obtained from standard commercial
supplies.

Experimental animals

White male albino rats (Rattus norvegicus)
weighting about 190+10 g were used as experimental
animals in the present investigation. The animals
were housed in standard polypropylene cages and
maintained under controlled room temperature (2242
°C) and humidity (55+£5%) with 12 h light and 12 h
dark cycle and were fed a standard diet of known
composition, and water ad libitum. The animals used
in the present study were maintained in accordance
with the principles and guidelines of the Canadian
Council on Animal Care as outlined in “Guide for the
Care and Use of Laboratory Animals” (20).

Development of HFD-fed low dose STZ-treated
type 2 diabetic rats

The rats were allocated into two dietary
regimens by feeding either normal or high fat diet
(HFD) ad libitum, for the initial period of 2 weeks
(21). The composition and preparation of HFD were
described elsewhere (22). After the 2 weeks of
dietary manipulation, the group of rats fed by HFD
were injected intraperitoneally (i.p.) with low dose of
STZ (35 mg/kg b.wt.), while the respective control
rats were given vehicle citrate buffer (pH 4.5) in a
dose volume of 1 ml/kg, i.p. Seven days after STZ
injection, rats were screened for blood glucose levels.
Overnight fasted (10-12 hours) animals were given
glucose (3 g/kg b.wt.) by gastric intubation. After 2
hours of oral administration, blood samples were
taken from lateral tail vein, left to coagulate and
centrifuged then serum glucose concentration was
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measured. Rats having serum glucose > 300 mg/dl,
after 2 hours of glucose intake, were considered
diabetic and selected for further pharmacological
studies. The rats were allowed to continue to feed on
their respective diets until the end of the study.

Experimental design

The experimental animals were divided into
four groups, each group comprising six rats as
detailed follows. Group 1 served as control rats;
Group 2 served as diabetic control rats; Group 3
served as diabetic rats administered with hesperidin
(50 mg/kg b.wt.) in aqueous suspension orally for 30
days, and Group 4  served as diabetic rats
administered with naringin (50 mg/kg b.wt.) in
aqueous suspension orally for 30 days. The dosage
was adjusted every week according to any change in
body weight to maintain similar dose per kg body
weight of rat over the entire period of study for each
group. By the end of the experiment, animals were
sacrificed and blood samples, muscle and liver were
obtained.

Biochemical study

On the day before sacrifice, oral glucose
tolerance test (OGTT) was performed in normal,
diabetic control and diabetic rats treated with
hesperidin and naringin. Blood samples were
obtained from lateral tail vein of rats deprived of food
overnight (10-12 hours). Successive blood samples
were then taken at 0, 30, 60, 90 and 120 minutes
following the administration of glucose solution (3
g/kg b.w.) through gastric intubation. Blood samples
were left to coagulate, centrifuged, and clear non-
hemolyzed serum was obtained for determination of
glucose concentration according to the method of
Trinder (23), using commercial diagnostic kit
(Randox laboratories, UK). Serum insulin level was
assayed by Sandwich ELISA using kits purchased
from Linco Research, USA. Blood glycated Hb was
determined according to the method of Little et al.
(24) using Helena GLYCO-Tek affinity column
method (Helena Laboratories, USA). Liver and
muscle glycogen contents were assayed according to
the method of Seifter ef al. (25). Serum adiponectin
was assayed by Sandwich ELISA using kits of
purchased from Linco Research (USA) and serum
resistin was assayed using ELISA kits purchased
from Biovendor (USA).

Because abnormalities in insulin action are
poorly detected by a single determination of glucose
or insulin levels (26,27), the insulin resistance was
evaluated by homeostasis model assessment estimate
of insulin resistance (28) as follows:

HOMA-IR = Fasting insulin level (uU/ml) x Fasting
blood glucose (mmol/1)/22.5.
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Serum cholesterol (29), triglycerides (30), HDL-
cholesterol (29), free fatty acids (31), and liver
hydroxymethylglutaryl-CoA reductase activity (32)
were estimated. Serum LDL-cholesterol level was
calculated from Friedewald (33) formula (LDL-
cholesterol = total cholesterol — triglycerides/5 —
HDL-cholesterol). Serum vLDL-cholesterol
concentration was calculated according to Nobert
(34) formula (VLDL-cholesterol = triglycerides/S).
Serum aspartate aminotransferase (AST) (35), lactate
dehydrogenase (LDH) (36), and Creatine kinase (CK-
MB) (37) activities were also estimated.
Cardiovascular indices were calculated according to
Ross formula (38) as the following: Cardiovascular

index 1 = total cholesterol/HDL-cholesterol and
Cardiovascular index 2= LDL-cholesterol/HDL-
cholesterol.

Statistical analysis

The data were analyzed using the one-way
analysis of variance (ANOVA) (39) (PC-STAT,
University of Georgia, 1985) followed by LSD test to
compare various groups with each others. Results
were expressed as mean = SE and values of P>0.05
were considered non-significantly different, while
those of P<0.05 and P<0.01 were -considered
significant and highly significant, respectively.

Results

The OGTT of diabetic rats showed a highly
significant elevation at fasting state and at 30, 60, 90
and 120 min after oral glucose loading as compared
to normal animals. The treatment of diabetic animals
with hesperidin and naringin induced a potential
improvement of elevated values at all points of
OGTT curve (Fig. 1).

Table 1 shows the effect of hesperidin and
naringin on the levels of fasting serum insulin and
blood glycosylated hemoglobin (HbA1c%) in the
control and experimental groups of rats. Diabetic
group of rats have highly significantly (p<0.01; LSD)
elevated HbA1c% as compared with normal control
group of rats. Oral administration of hesperidin as
well as naringin to diabetic rats significantly (p<0.01;
LSD) improved the altered level. Serum insulin level
exhibited an opposite pattern; it was significantly
(p<0.01; LSD) decreased in diabetic rats as compared
to normal ones and was significantly increased as a
result of treatment with both hesperidin and naringin.
Liver and muscle glycogen contents of HFD/STZ
diabetic control rats showed a highly significant
decrease (LSD; P< 0.01) as compared to normal
control. Both treatment agents showed a detectable
amelioration of liver and muscle glycogen contents of
diabetic rats (Table 1).
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HOMA-IR of normal, diabetic and diabetic
treated with hesperidin and naringin is depicted in
figure 2. Diabetic rats showed a significant (p<0.01;
LSD) elevation of HOMA-IR that was decreased
significantly upon administration of either hesperidin
or naringin. However, while both hesperidin and
naringin have more or less similar effects, hesperidin
seemed to be more effective on serum insulin, blood
HbA1c¢% and HOMA-IR.

Data on the effect of hesperidin and naringin on
lipid profile of diabetic rats are presented in Table 2.
Diabetic rats exhibited a highly significant increase
(P<0.01; LSD) in serum cholesterol, triglycerides,
LDL- and vLDL-cholesterol and FFAs as compared
with the non-diabetic group. Moreover, HDL-
cholesterol was affected in an opposite manner, as it
was decreased (P<0.01; LSD) in diabetic rats and
significantly increased (P<0.01; LSD) in response to
both treatment agents. The administration of both
hesperidin and naringin led to marked amelioration of
all parameters of the altered lipid profile. Liver
HMG-CoA reductase activity, expressed as a ratio of
HMG-CoA to mevalonate, was significantly (LSD;
P<0.01) increased in diabetic rats as compared with
the normal control rats. Administration of the two
tested agents produced a highly significant (LSD;
P<0.01) decrease in the enzyme activity as compared
with the diabetic group as illustrated in figure 3.

Table 3 depicts the effect of hesperidin and
naringin administration on some cardiac function
biomarkers in serum of diabetic rats. Serum CK-MB,
AST and LDH activities were deleteriously increased
(LSD; P<0.01) in the diabetic control rats. Moreover,
treatment of diabetic animals with both hesperidin
and naringin induced a potential alleviation (LSD;
P<0.01) of these altered parameters;, hesperidin
seemed to be more effective than naringin in
improving serum AST and LDH activities, while the
latter showed more potent effect on CK-MB activity.
Cardiovascular risk indices 1 and 2 exhibited the
same behavioral pattern; they were highly
significantly (LSD; P< 0.01) increased in HFD/STZ
diabetic rats as compared to normal control group.
Hesperidin as well as naringin produced remarkable
amelioration on these altered parameters (Fig. 4).

Diabetic rats exhibited a highly significant
(LSD; P< 0.01) decrease in fasting serum adiponectin
level as compared with the normal control rats. The
administration of both agents showed a marked
improvement (LSD; P< 0.01) of serum adiponectin
concentration (Fig. 5). Administration of HFD and
STZ produced a highly significant elevation (P<0.01;
LSD) of serum resistin as compared with normal rats.
The treatment of HFD/STZ diabetic rats with
hesperidin and naringin induced a highly significant
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amelioration (P<0.01; LSD) of the elevated serum
resistin (Fig. 6).

4. Discussion

Type 2 diabetes develops primarily due to
insulin resistance and insulin producing pancreatic [3-
cell dysfunction, leading to insufficient insulin
secretion (40-42). The rats fed HFD can result in
insulin-resistance mainly through Randle or glucose—
fatty acid cycle (43,44). In our study, HFD/STZ
diabetic control rats exhibited significantly elevated
fasting blood glucose and HOMA-IR, accompanied
with diminished serum insulin levels. Hence, it is
suggested that insulin resistance has been developed
in these animals. Therefore, this rat model exhibits
hyperglycemia and insulin resistance that would
closely reflect the natural history and metabolic
characteristics of humans, and it is further sensitive to
pharmacological testing.

= Normal = Diabetic control

=== Diabetic treated with hesperidin

= Diabetic treated with naringin

Glucose (mg/dI)

0 30 60 90 120

Time (min)

Fig. 1: OGTT of normal, diabetic control and diabetic
rats treated with hesperidin and naringin.

O Normal ElDiabetic control

14 O Diabetic treated with hesperidin FiDiabetic treated with naringin

HOMA-IR

[y

[

Fig. 2: HOMA-IR index of normal, diabetic control
and diabetic rats treated with hesperidin and
naringin.
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Fig. 3: Liver hydroxymethylglutaryl-CoA reductase
activity of normal, diabetic control and
diabetic rats treated with hesperidin and

narmgin.
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8 £ Diabetic treated with hesperidin @ Diabetic treated with naringin
7 a

S

Cardiovascular index 1 (TC/HDL-CH) Cardiovascular index 2 (LDL-CH/HDL-CH)

Fig. 4: Cardiovascular risk indices 1 and 2 of normal,
diabetic control and diabetic rats treated with
hesperidin and naringin.
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Fig. 5: Serum adiponectin of normal, diabetic control
and diabetic rats treated with hesperidin and
naringin.
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ONormal 3 Diabetic control
[ Diabetic treated with naringin

Fig. 6: Serum resistin of normal, diabetic control and
diabetic rats treated with hesperidin and
naringin.
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Table 1: Serum insulin, blood glycosylaed hemoglobin (HbA lc %), and liver and muscle glycogen content of
normal, diabetic control and diabetic rats treated with hesperidin and naringin.

Parameter . Liver glycogen Muscle glycogen

Group Insulin (uU/ml) HbAlc% (mg/gg tzlssfe) (mg/ggtiz,sug)
Normal 26.84 + 1.40° 471+0.18° 22.81 + 1.86° 4.98 £0.22°
Diabetic control 15.50 + 0.76° 8.96 +0.23° 11.95+0.77° 2.03 £0.22°
Diabetic treated with hesperidin 21.55+1.13° 5.85+0.18° 19.33+1.25° 3.49+0.18°
Diabetic treated with naringin 20.67 £ 1.08° 6.26+0.17° 17.38 £ 1.14° 3.49 £ 0.36°
F- prob P<0.001 P<0.001 P<0.001 P< 0.001
LSD at 5% 2.32 0.40 2.74 0.53
LSD at 1% 3.17 0.54 3.73 0.72

- Data are expressed as Mean + SE. Number of animals in each group is six.
- Means which share the same superscript symbol (s) are not significantly different.

Table 2: Lipid profile of normal, diabetic control and diabetic rats treated with hesperidin and naringin.

Parameter Total Trislycerides HDL- LDL- vLDL- Free fatty

Grou Cholesterol (gmy /dl) cholesterol cholesterol cholesterol acids

P (mg/dl) & (mg/dl) (mg/dl) (mg/dl) (mmol/L)
Normal 67.92+3 35° 56.84£2.51° | 39.18+137° | 17.38+1.77 11.03+0.80° | 0.57+0.07°
Diabetic control 199.9045.05° | 193.1743.28° | 26.87+1.71° | 101.19+5.43" | 38.50£1.79° | 1.68+0.06"
Diabetic treated with 93.10+2.38" 82.6842.58" | 33.19+1.65° | 42.77+1.71° 15.97£1.22° | 0.92+0.10°
hesperidin
g;fg::ﬁ reated with | g 3413770 | 85712296" | 33774153 | 46.1653.14° | 1624+172° | 1.04£0.12°
F- prob P<0.001 P<0.001 P<0.001 P<0.001 P<0.001 P<0.001
LSD at 5% 7.84 593 327 7.02 3.00 0.18
LSD at 1% 10.69 8.09 4.46 9.57 4.09 025

- Data are expressed as Mean + SE. Number of animals in each group is six.
- Means which share the same superscript symbol (s) are not significantly different.

Table 3: Heart function variables of normal, diabetic control and diabetic rats treated with hesperidin and

naringin.
Parameter

Group AST (U/L) LDH (U/L) CK-MB (U/L)
Normal 33.62 £ 1.49° 171.86 +5.71° 111.74 + 4.52°
Diabetic control 95.03 + 5.24% 276.74 £7.96" 262.24 +£5.24°
Diabetic treated with hesperidin 45.07 £ 1.60° 196.05 +3.84° 180.65 + 5.08"
Diabetic treated with naringin 46.79 +2.20° 210.66 + 6.43° 168.63 +4.45°
F- prob P<0.001 P<0.001 P<0.001
LSD at 5% 6.35 13.52 10.25
LSD at 1% 8.66 18.44 13.98

- Data are expressed as Mean + SE. Number of animals in each group is six.
- Means which share the same superscript symbol (s) are not significantly different
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In the diabetic animals, the present data indicate
a marked increase in serum glucose levels as
compared to normal rats. These results run parallel
with the studies of Schalaan ef al. (45) and Ahmed et
al. (46). Administration of STZ caused rapid
destruction of pancreatic B-cells in rats, which led to
impaired glucose stimulated insulin release and
insulin resistance, both of which are marked features
of T2DM (47). Elevation of blood glucose may be
attributed to reduced entry of glucose to peripheral
tissues, muscle and adipose tissue (48), increased
glycogen  breakdown (49) and increased
gluconeogenesis and hepatic glucose production (50).
Furthermore, Powers (51) stated that insulin
resistance in T2DM causes elevation in blood glucose
due to the same reasons. From another point of view,
the hyperglycemia observed in our study could be
explained through glucose—fatty acid cycle (52),
where the high FFAs reduce the glucose uptake and
utilization, through the increased endogenous glucose
production (53). The present data demonstrated that
the treatment of diabetic rats with either hesperidin or
naringin caused a potential amelioration of glucose
tolerance. Decrease in the elevated serum glucose
levels is in agreement with the results of Jung et al.
(54) who recorded the hypoglycemic effect of
hesperidin and naringin in C57BL/KsJ-db/db mice.
Moreover, Pari and Suman (55) reported the
hypoglycemic effect of naringin in STZ/nicotinamide
diabetic rats and Akiyama et al. (56) showed the
glucose lowering effect of hesperidin in type 1
diabetic rats.

The observed increase in the levels of
glycosylated hemoglobin in diabetic control group
rats is due to the presence of excessive amounts of
blood glucose. During diabetes the excess of glucose
present in blood reacts with hemoglobin to form
glycosylated hemoglobin (57). Estimation of HbAlc
has been found to be particularly useful in monitoring
the effectiveness of therapy in diabetes (58). In our
study, oral administration of hesperidin and naringin
significantly decreased the levels of fasting blood
glucose and HbAlc. These results indicated the
beneficial effects of both hesperidin and naringin in
preventing the pathogenesis of diabetic complications
caused by impaired glucose metabolism.

In comparison with the normal control rats, the
present study revealed a highly significant decrease
in fasting insulin level of HFD/STZ diabetic rats. We
hypothesize that the possible mechanism of
hesperidin and naringin on hypoglycemic action may
be through potentiating pancreatic secretion of insulin
from B-cell of islets and/or due to enhanced transport
of blood glucose to the peripheral tissue or by other
mechanisms such as stimulation of glucose uptake by
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peripheral tissue, inhibition of endogenous glucose
production or activation of gluconeogenesis in liver
and muscles. By their ability to scavenge free radicals
hesperidin (59) and naringin (60) prevent STZ-
induced oxidative stress and protects B-cells resulting
in increased insulin secretion and decrease in the
elevated blood glucose levels. In this context,
research by Pari and Suman (55), have shown that,
naringin decreased the elevated blood glucose
concentration and increased the insulin release in
STZ-induced diabetic rats. Also, Akiyama et al. (56)
reported that, in STZ-induced diabetic rats,
hesperidin decreased blood glucose and increased
serum insulin levels.

Liver glycogen level may be considered as the
best marker for assessing antihyperglycemic activity
of any drug (61). The increased hepatic glucose
output in diabetes may be derived from
glycogenolysis and/or gluconeogenesis as reported by
Raju et al. (50). In general, increased hepatic glucose
production, plus decreased hepatic glycogen
synthesis and glycolysis, are the major symptoms in
type 2 diabetes that result in hyperglycemia (54). Our
results revealed an enormous depletion in hepatic and
muscle glycogen contents. These results are in
accordance with those of Lavoie and Van de Werve
(62) and Ahmed et al. (46) who found that STZ-
induced diabetes reduced hepatic glycogen content
and increased glucose-6-phosphatase activity in
diabetic rats. These results are also in agreement with
the work of Grover ef al. (61) and Pari and Suman
(55) who demonstrated that decreased enzymatic
activity of hexokinase has also been reported in
diabetic animals, resulting in depletion of liver
glycogen. These changes are obviously due to insulin
deficiency, which in turn results in the activation of
glycogenolytic and gluconeogenic pathways (63).
The elevation of liver glycogen content in the present
investigation after treatment with hesperidin and
naringin is due to ameliorations of these altered
enzyme activities secondary to the increase of insulin
levels in the blood.

It is reported that diabetes is associated with
profound alterations in lipid and lipoprotein profile
(64). Changes in concentrations of plasma lipids
including  cholesterol and lipoprotein  are
complications frequently observed in patients with
diabetes mellitus and certainly contributes to the
development of coronary heart disease (CHD) in
these patients (65). In addition, Keenoy et al. (66)
and Ravi et al. (67) revealed that the abnormalities in
lipid metabolism generally lead to elevation in the
levels of serum lipids and lipoproteins that in turn
play an important role in the occurrence of premature
and severe atherosclerosis, which affects patients
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with diabetes. In the present study, the rise in blood
glucose was accompanied with a marked increase in
TC, LDL-C, TG and reduction in HDL-C in
HFD/STZ diabetic rats. These results are in
agreement with the findings of Tan et al. (68) and
Zhang et al. (69) who reported increased serum TG,
TC and LDL-C in HFD fed STZ-induced diabetic
rats. On the other hand, HDL-C revealed a different
behavioral pattern where it was detectably lowered in
the diabetic rats. Serum HDL-C was found to be
declined in HFD/STZ type 2 diabetic rats as reported
by Tan et al. (68) and Schalaan et al. (45) and in
STZ/NA type 2 daibetic rats as showed by Ahmed et
al. (46). Treatment of HFD/STZ diabetic rats with
hesperidin and naringin produced great improvement
of the altered serum lipid variables. These results are
in agreement with the work of Gorinstein et al. (70)
who found that hesperidin and naringin
supplementation significantly increased HDL and
lowers TC, LDL, total lipids and TG plasma levels in
rats fed a cholesterol-containing diet. The decrease of
LDL levels may occur due to the reduction of vLDL
and the increase of hepatic depuration of LDL
precursors (71). Both hesperidin and naringin
significantly ameliorated serum HDL-C in HFD/STZ
diabetic rats. That is an advantage, since HDL-C is
responsible for the transportation of cholesterol from
peripheral tissues to the liver for metabolization. Both
agents thus have the potential to prevent the
formation of atherosclerosis and coronary heart
disease which are the secondary diabetic
complications of severe diabetes mellitus.

In the HFD/STZ diabetic group, the elevated
serum FFA level obtained in this work is in
agreement with that estimated in many previous
studies (72,73). Several mechanisms of how elevated
FFA levels decrease insulin sensitivity have been
proposed, including the Randle hypothesis
concerning inhibition of insulin-stimulated glucose
transport. It also should be noted that FFAs regulate
gene expression, especially those involved in lipid
and carbohydrate metabolism (74). Chronically
elevated FFAs may also impair insulin secretory
function through toxic effects on pancreatic -cells as
predicted by the “lipotoxicity hypothesis” (75).
Finally, increased flux of FFAs from adipose tissue
due to lipolysis of visceral adipose depots to the non-
adipose tissue (e.g., liver, skeletal muscle) may lead
to excessive endogenous glucose production and
progression to frank type 2 diabetes (76). Therefore,
decreasing plasma FFA level is proposed as a
strategy for prevention and treatment of insulin
resistance as stated by Na et al. (77). Upon treatment
of the diabetic animals with hesperidin and naringin
there was a decreased level of serum FFA which may
participate in the insulin sensitizing effects of both
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tested compounds. Also, the ability of scavenging
free radicals and antioxidant properties of both agents
may also participates in the hypolipidemic activity of
both treatments by inactivating hepatic HMG-CoA
reductase, a key enzyme, in cholesterol synthesis
according to Raz et al. (78) who stated that inhibitors
of hepatic HMG-CoA reductase are well established
drugs for the treatment of hypercholesterolemia and
decrease the incidence of dyslipidemia in diabetic
subjects.

Diabetic dyslipidemia has long been shown to
have a strong relation with CHD (65) which is the
most dangerous and life threatening complication of
diabetes and the risk for CHD in diabetes increases
two or more folds (79). Increased TG and TC levels
and decreased HDL-C represent a displayed lipid
profile known as atherogenic profile which leads to
the development of CHD (80). As favorable effect on
lipid profile was observed following treatment with
both hesperidin and naringin, this indicated that both
agents might help to prevent the progression of
cardiovascular  diseases. In addition, several
atherogenic indices such as TC/HDL-C and LDL-
C/HDL-C have been used to predict CHD risk (81).
Reduction of these indices in hesperidin and naringin
supplemented diabetic rats strongly supported the
notion that dietary supplementation with either
hesperidin or naringin may lead to reduction in the
risk of developing heart diseases. Also, there is some
evidence to suggest that flavonoids can be
incorporated into lipoprotein within the liver or
intestine and subsequently be transported within the
lipoproteins particle. Therefore flavonoids may be
ideally located for protecting LDL from oxidation
(54). Moreover, flavonoid consumption was inversely
associated with mortality from CHD. Relative risks
for CHD mortality and first myocardial infarction
were approximately 50% lower in the highest tertile
of flavonoid intake (82).

Our study revealed a significant increase in
serum resistin level in HFD/STZ diabetic group in
comparison with that of controls, which runs parallel
to serum glucose levels, insulin levels and HOMA-IR
index. The findings of this study are in line with that
of Kushiyama et al. (83), who found that transgenic
mice with hepatic resistin overexpression exhibit
significant hyperglycemia, hyperlipidemia, fatty
liver, and pancreatic islet enlargement, when fed a
HFD. These effects may be due to resistin-induced
impairment of glucose homeostasis and insulin
action, thus modulating one or more steps in the
insulin signaling pathway and possibly playing a role
in the pathogenesis of insulin resistance (84).

The mechanism whereby resistin decreases
insulin sensitivity involves several impacts. First,
resistin  reduces adenosine  5-monophosphate
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activated protein kinase activity in skeletal muscle,
adipose tissue, and liver. These alterations decrease
tissue insulin sensitivity that results in glucose
intolerance, elevated FFA levels, and
hypertriglyceridemia (15). Secondly, the resistin-
induced reduction in IRS-1 and IRS-2 elevates
mRNA levels of gluconeogenetic enzymes, such as
glucose-6- phosphatase and phosphoenolpyruvate
carboxykinase, thus suggesting a direct resistin
induction of insulin resistance in the liver (85).
Thirdly, resistin decreased glycogen synthase (GS)
activity both in the presence or absence of insulin;
this suggests that resistin directly down-regulates GS
activity (86). Furthermore, it was reported that
resistin promotes lipid accumulation in human
macrophages by up-regulating CD36 cell surface
expression, which is one of the scavenger receptors in
macrophages involved in the uptake of modified LDL
(87). Based on the current data, the resistin lowering
effect of hesperidin and naringin may directly
participate to their hypoglycemic and hypolipidemic
effects.

In contrast to resistin, HFD/STZ diabetic rats
exhibited diminished serum adiponectin level and
treatment with either hesperidin or naringin
significantly alleviated serum adiponectin. Serum
levels of adiponectin are found to be in agreement
with insulin sensitivity and the reduced levels of
which are associated with the etiology of T2DM and
obesity (88). Also, adiponectin has been reported to
sensitize the body tissues toward actions of insulin.
The proposed mechanism of action for adiponectin
include [1] its insulin sensitizing effect which in turn
regulates glucose metabolism through stimulation of
AMPK (89) [2] enhanced oxidation of muscle fat and
glucose transport mediated through AMPK activation
and acetyl-CoA carboxylase inhibition (90) [3]
inhibition of hepatic gluconeogenesis through
decrease in the expression of phosphoenolpyruvate
carboxylase and glucose-6-phosphatase (89), and [4]
increased fatty acid combustion and energy
consumption, partly through peroxisome proliferator
activated receptor-o activation, leading to decreased
TG content in skeletal muscles and liver (5).
Moreover, it has been shown that mice lacking
adiponectin  expression have reduced insulin
sensitivity or are more likely to suffer from insulin
resistance (91). Though, the insulin sensitizing effects
of the tested flavonoids are mediated partly via
increasing serum adiponectin level.

Taken together, it can be concluded that the
ameliorative effect of hesperidin and naringin on
carbohydrate and lipid variables may be attributed to
their insulin releasing capacity, lipid lowering effect,
and ameliorating the altered adiponectin and resistin
levels.
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1. Geometry of Pedal Hypersurfaces in Euclidean
Space

In this section we review the classical theory of
differential geometry on hypersurfaces in Euclidean
space R ™' [ 11,[ 21,[3].

Let X : U — R""'be an embedding and U is an
open subset of R ", and identify M and U through the
embedding X , i.e, M = X ( U), in this case M is
called hypersurface in R "' . The tangent space of M
atp=X(u),ue Uis

aX

LM = (X (u), Xo(u), .. Xo(u)). . Xj=—

Yy

(1)
and
the unit normal vector field along X : U — R™"is
given by:

Xo(u) x Xolu) x oox X (u)

Nu) = —— — = 2
oo Xo(u) o Xalu) x ..ox Xo(u) @)
Where
€1 €2 €n+1
1 2 rn+1
XixXox..xXy=|X3 X2 5+
X; X3 x5
where {e; , ..., ey} is the canonical basis of R™"'
and
- iy nt+l v _ 0% (VA
Xi=X; e LMCR"™, X; =%t X =(Xj)

T Ouye
o

Amap G: U — S"definedby G(u)=N(u)is
called the Gauss map of M =X ( U), the derivative of
the Gauss map dG (u ) : T, M—> T, M can be
interpreted as a liner transformation on the tangent

102

space T p M .The linear transformation S p = -dG (u)
is called the shape operator (or Weingarten map) of
the hypersurface M = X ( U ) . The eigenvalues of S,
are called the principal -curvatures. and the
eigenvectors of S, are called the principal directions
on M . By definition, k, is a principal curvature if and
only if det ( S, - k, I ) = 0. The Gauss-Kronecker
curvature of M =X (U ) at p= X (u) is defined to
be K (u )= detS,.

In the extrinsic differential geometry, totally
umbilical hypersurfaces are considered to be the
model hypersurfaces in Euclidean space. Since the
set { Xi| (i=1, ..., n)} is linearly independent, the
Riemannian metric (first fundamental form) on M =
X (U )is given by ds* = Z ", g du; du; , where g;
=<Xj(u),Xj(u)> for any u € U The second
fundamental coefficients 1; are given by I; =<-N; (u),

Xi (> =<N (u), Xj (u)>, for any u € U. Recall the
following Weingarten formula [4]:

3)

1 ) =1, )g" (u),g" () = (g, )"

. _
and g, (u)g" (u) =5 .

By the Weingarten formula, the Gauss-Kronecker
curvature is given by 4)

Ni(u) = = (u) X;(u)

Where

Bl der; [_- {7 :I\:: i.u ) ’,::.
o det((gas)(u))
For a hypersurface X: U — R™', the pedal
hypersurface of M =X (U )is M and defined by :

X :U = Rt A‘E'I[u'} = (X(u), N(u)) N(u) = S(u)N(u)
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where S (u)=<X (u), N (u) >#0 is the support
function on M and M = X (U) is identified with U

through the embedding )A( [3]. The tangent space of

M at p = X (u)is defined as:

T, (M)

The unit normal vector field along X : U — R™!

can b e obtained and is given by:
R(u) = (=1)" )uul — X(u)

' ' X (u) (6)
Since the set {)A( ; } is linearly independent, the

Riemannian induce metric on M = X (U) (first
fundamental form) is given as:
de® = ¥ o, Gipduidu; = 30 (S, S, + 5P duidu;

where g =<)A(l (u),)A( ; (u)> and 7J; =<Nl(u),N](u)>
is the third fundamental metric for any u € U .The

discriminant ¢ on pedal hypersurface M is given
by the relation:

= det(ji;) = K*(ug(u) | X(u) " 7 = K (u)i(u) | X(w)|" ™
] . T (7

where g = det(gy), 1 = det(lj ) and K (u) is the
Gaussian curvature of the hypersurface M .
The second fundamental co efficients 1; are given by:

f =>'—\|u|)ilul-= IZQUT%J

i

\_ﬂ

‘L (u chy;

for any u € U . Thus Weingarten formula on M is
given as:

1\
r_ I'l'l >4

N H(u) = —J ul)& — (26;; + Siujlfi-,L{'m_c];"j{'u]l)

Where
17 )=l 8" ) and §"wu)=(g, )"

From (8) it is easy to see that, the Gauss-Kronecker

curvature K is given by:
det( !,,1

}:f{ U) = —————
det{gns)

)
Explicitly the Gauss-Kronecker K curvature can be
written as:

1 i3
= T L @
and the mean curvature is given by:
[ —1 :I n+1

nK(u) || X ()| S(u)2n-3

Klu) + S(u)lix(u)g" Jlu J

(10)

H (u) =
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(‘2?11{{1{] X (u)|” S(u)™3 + S2™ + nS(u)*H !iu})

where H(u) is the mean curvature of the hypersurface
M at u € U. The third fundamental coefficients are
given by:

(4d0) + ()

: ((X (), X)) (X (u), X;(u)))
b X(u) 2

[1X ()]}

(11)

By the definition the point q = X (u) eM is a
parabolic point if K (u) =0 . Thus the hyperbolic
set on M is define by (using eq. (10)) :

H(zé,-j+5’[}uj;.f (w)g*(u)) =0

= span{S;N}_, & span{SN;},
or explicitly by:
95 (VL () akT )Y — P
(20;; + S(u)lix(u)g™ () =0, i=1,2....,n 1)
Recall the following results for the hyp ersurface
M = X(U) inR™ [4].
Proposition 1. Suppose that M/ = X (U) is totally

umbilical, (/:T , 1s constant 12 ). Thus we have:

D If k#0 , then M isa part of a hypersphere.

DIfk=0
Proposition 2. For the hypersurface p = X (U) in

, thenM is a part of a hyperplane.

R™" The following are equivalent:

1) Mis totally umbilic with k=0.
2) The Gauss map is a constant map.

3) M is a part of a hyperplane.
Na(u) = 0
Map of pedal

M {u) x _‘:.'Ql;'_uj:- S
2. Singularities of Gauss

hypersurface

The Gauss map is singular at q € M Whenle =0,
i. e., on the parabolic set given by equation (12).
From the relation:

\lu X \m X.x\ |m-I\me1 Jlx)xg U X.. XA 1I\(13)

From this definition it follows that the Gauss map is
singular when
i.e, the Jacobian matrix of the normal vector field

N(u) is singular [ 51,[ 61,[ 7.
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Gauss map has a singular point u = uy, when the rank

of the Jacobian matrix of N (u,) less than n (the
dim of U), i.e.,

rank(DN/{ug)) = rank((N(ug) x Noug) X ... x Nyug)) < m (14)
To study the singular points of Gauss map we make a
modification of Gauss map as follows: if the Gauss
map has a singular point we make projection of N (u)
to the ( n+1) hyperplanes projections) and find the set
of singular points of it (discriminant set).Thus we
have

N « C?\‘\l\ru \2|u. ey (1), ey N1 (1)),
Singular set (s) = det( - =0
Oy, g, .y )

(15)

where the position N*(u) indicates that the

component N* (u) is missing, The singular set give
us a new hypersurface with dimension n which can
be written, using the Mong form, as the following:

Uy, = Z(uy, u

The parametrization (16) define a hypersurface
(singular set) contains or may not contains singular
points inheritance from the main hypersurface M .
For study the graph of singular set under the Gauss
map, consider the form

11\-\|

s H“_]‘a

N 3) = N( (w1, U, - U, ey 2 (U, U, oy U

(17)

Definition 1. [8] A map f: R®—> R™ has a singularity
of type Sk at the point ug if the rank of f at u, is
min(m,n )-k, the number k is called the deficiency of
the singularity, if k = 0 then u, is regular point.
Definition 2. [9] The level set attached to the
hypersurface M is defined as the following: let u, =
Z(uy,u2, ...,u,) = ¢, c is constant, if ¢ = 0 that given
the level set Vo = {(uy, uy, ..., Uy): u, = 0} and the
other level sets are

Ve={(u, uy, ..., up):u, =0}, ¢c#0
Another version of the definition of level sets is
contours as given in the following
Definition 3. We say the point p on a surface M with
a parametric representation is a contour point if and
only if N.pc=0
Where N is the normal vector field on the surface M
and c is the view point. The contour line or contour,
for short, of a surface is the set of all its contour
points.
The determination of the contour line of a surface in
the general case involves a numerical method to find
the zeros of a real-valued function of n real variables
in a domain (ul, u .. u") € U. An algorithm and its
implementation can be found in [10].
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3. Application
As an application, we consider a hypersurface
MeR?, i.e., we try to study the singularities of Gauss

map of pedal hypersurfaceM to the hypersurface M
given by:

M - I4=I€+I§—I% (18)
This hyp ersurface can b e given by the regular
parametrization

M: X(u,v,w) = {u,v,w, fu,v,w)}, (19)

f=uv?4+v*—w? (n,vw)elV c R®
The normal vector field on the hypersurface (19) is
given as:
N(u,v.w) = é{—211. —2v, 2w, 1}

L (20)
Where 9 = 1+ 4u? + 4% + 4w? £ 0
The support function S on the hypersurface M is
given by:

F
Slu, v, w) =

]|

(21) Thus the

pedal hypersurface M attached to the given
hypersurface M is deﬁned by (from (20),(21)):

M : X(u,v,w) = —{')u 2u, —2w. 1}
g (22)

The normal vector field N on a hypersurface M can
be obtained (from (22)) as in the form:

j't_ w, v, w) = {u (l + 8:1,‘2) U (1 + 811,'2) ’

(l*zm + Bo? ;‘('3+4u + 4% + du?

1} (23)

The Jacobian matrix (derivative) of N (u, v, w) can
be written in the following form:

\“—:1} \"—"1,1 ,;,;’1;

- \ NP NP NP
N(u, v, w) = S i
NP NP @

R RO R

The factors in the matrix of equation (24) are
calculated.

The rank of D ](7 (u, v, w) at (0, 0, 0) is equal to zero,

so N (u, v, w) is singular at (0, 0, 0). Thus we have
the following:

Lemma 1. The Gauss map of M has a singularity of
type S; at the origin point.

To study the singularities of Gauss map of pedal
hypersurface, we use the orthogonal projections on
the hyperplanes x; = 0 ; i =1, 2, 3, 4. Thus we have

four surfaces are denoted by o respectively, which
are given explicitly by as (Fig(1),(2)) :



Life Science Journal, 2011;8(4)

http://www.lifesciencesite.com

(oy: zy=0z3+13-23=0 (cone).

(2)o3: z3=0,74—22—22=0 ( paraholoid of revolution).
(3)ga: z=0,zy—22+22=0 (hyperbolic paraboloid).
()oy: 7 =01—13+22=0 (hyperbolic paraboloid).

Thus, we have 4 parabolic sets S;, Sy, Sy, Siv
corresponding to the hyperplanes X; respectively.

Using the modified normal vector field N
for each parabolic set as in the following:

mod (u: V: W)

I- For the surface 0, , we have a modified normal
vector field, as in the form:
Sr: Npea(u,v,w) =

_Rf2 )
7][‘ u (148w, v (1 +8u°
g

)

;W (L4 8u” + 8v°
a 9

}
(25)
The singular (discriminant or parabolic set) set in this

case is given from:
512 e ooy
|

51 =det{ DNpqlus, v, w) ) = —F (f) {1+ 8uw)

[5 + 2807 + 28w + 4 [T.!;'} — 2Mu® — 48u%? — 240t + 32

(1 +?) (32t 28w 18 (-3 + 8l + 8wl =0 (26)

Since 1+8w*# 0( we R ), thus the singular set S
consists of 2 types of singularity as in the following
(fig. 3):

Srn: =0,

512 5+ 2807 + 28u? + 4 (Tu2 — My* — 4805t — 2t

+32 (240 (342 + 207w + 8 (-3 + & + &%) ) =0 (27)
Then the parabolic surfaces M ;, corresponding
to.S 5 is given by the parametrization:

My (u,v, Va2 + v?) and A\“},!{,d{]t!;l ) =1(0,0,0) (28)
For the 2™ type S ;, we have four roots, wi(i =1, 2, 3,
4) as functions in u and v, so we have four pranches
S I, i =1, 2, 3, 4 and their corresponding parabolic

surfaces M 1,, are given as:

M12, : (u,v,wl-(u,v))

The surfaces S 1, under the modified normal vector

field N mod (U> v, W) and their con-tours are shown by

the fig. ((4),(5)).
II- For the surface 0;, we have a modified normal

vector field, as in the form:
Srr: A\A\:ymd‘f.?i- v,w) =

,gfﬂ

g-l

{u(1+ 971'2) v (1 - 811}2) of (? + 4% + 407 + du?

)} (29)
The singular (discriminant or parabolic set) set in this
case is given from:
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1024w
g
(—9—120* — T6u? +4 (73112 + 56u + 112u%7 + 360 + 32

Sy =det(DN (u, v, w)) = — 8 (1+ Su.“z)

(u? + 07 (=1 +6u® + 607) w? + 8 (=1 +240% + 240%) w?)) =0 (30)

Since 1+8w*# 0( we R ), thus the singular set Sy
consists of 3 types of singularity as in the following
(fig. 6):

Sy, w=0, §,: [f=0,

S, (-9- 1207 — T6u? +4 [73119 + 36 + 1120 + 560

+32 (ug + 1'2) (-1+ 6u’ + 61.'2) w?+8 (-1+ 2?4+ 247?2) wt =10 (31)
Then the parabolic surfaces M, corresponding
to S 1, is given by the parametrization:

“‘[”1 :

(u,v, Vu? +v?) and Nnod(Mr1,) = (0,0,0)

(32)
For the 3™ type S 1, We have four roots, wi(i =1, 2, 3,
4) as functions in u and v, so we have four pranches
S 1, i =1, 2, 3, 4 and their corresponding parabolic

surfaces M ;, are given as:
2i

MIIZ, : (u,v,w,(u,v))

The surfaces S, and S, under the modified normal

vector field N mod (U, v, W) and their contours are
shown by the fig. (7), (8),(9).

II- For the surface 0, , we have a modified normal
vector field, as in the form:

& . _—8s? . 5 e il
Sirrt Npoa(u, v, w) = qj {u(1 +8u,'2) w1+ 8u® + 827) .

F(3+4® + w7 +4u?)}

(33)
Similarly as in the case I, II, 1+8w*# 0 ( weR ),
thus the singular set Sy; consists of 3 types of
singularity as in the following (fig. 10)

S,HO: v=0, S,Hl: =0,

S, (-9 T6v? — 4 (Su'l + 8t + (10 + 161.‘2_)) — 12w +128
(w? +07) (=1 +6u + 607) w® + 32 (7 + 24® + 200" w¥) = 0 (34)

Then the parabolic surfaces M i, corresponding
to S 11, » is given by the parametrization:
M (uv, Vil +1?) and j’nw,pf‘l]”jl:] =(0,0,0) (35)

For the 3™ type S 11, We have four roots, vi(i =1, 2, 3,
4) as functions in u and w , so we have four pranches
S 1, > i=1, 2, 3, 4 and their corresponding parabolic

surfaces M ;; are given as:

My, o (v, v, (u,w)
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The surfaces S, and S, under the modified

normal vector field 1\7 mod (U, v, W) and their contours
are shown by the fig. (11), (12),(13).

IV- For the surface 0, we have a modified normal
vector field, as in the form:

~ —_ 2 L b
Sy 2 Npwaltt, v, w)= qgf {v (1 + 871'2) Lw (1 +8u + 81‘2) .

F (344 + 4% +4u?)}

(36)
Similarly the singular set of this case is given from:
Siv =clct(D.\A'(u.1',u:§) = uyt

(=9—T7607—4 (811* + 8t + o? (1‘3 + 16L‘2)) — 12w + 128

(u+ 02 (-1+ 6u’ + ﬁl,‘g) w® + 32 (7+ 24u® + 2-11:2) wt) = 0(37)
Thus the singular set Sy consists of 3 types S W, >

Sy, Sy, corresponding to (fig. 10):

u=0, f=0,
(-9-T6" -4 (8114 +80 o (19+ lﬁvg)) — 120 +1%

9 w9 an (7 o2 gg ) Ay
(v +v7) (=14 60 + 60%) w? + 32 (7 + 24 + 22?) w?) = 0(38)

Respectively.

Then the parabolic surfaces corresponding to S w, is
coincident with:

Mp, (v, \/m] and Axmod(‘lfn-l} =(0,0,0) (39)
For the 3 type S 1, We have four roots, u(i =1, 2, 3,
4) as functions in v and w, so we have four pranches
S W, i=1, 2, 3, 4 and their corresponding parabolic

surfaces M ;, are given as:
2i

M[VZi : (U,V,Vi (U,W))

The surfaces S, and.S,, under the modified normal

vector field 1\7 mod (U, v, W) and their contours are
shown by the fig. (11), (12),(13).

4. Conclusion
From (28), (32), (35) and (39), one can see that there
exist a common intersection between the singular sets

and the four projections where M, =M, =
juu]1 EJMU/1 andMIZ EMIIZ = j‘/[m2 =M

The analytical solutions for the singularities of the
Gauss maps and their contours on the pedal
hypersurface are geometrically interpreted as show in
fig. (4), (5), (7), (8), (9), (11),(12), (13))(left), Also,
the contour problem and the problem to find lines of
intersection of surfaces and planes has been solved in
the general case as shown in fig. ((4), (5), (7), (8), (9),

(11), (12), (13))(right).

w, *
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Figure 5: The image of singular 5y, = 55,, and its contours
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Sy
==

Fighare 6: The singular set Syy

Figure 8 The image of singular Sir,

1.

Figure 9: The image of singular Sy, = Syp,, and its contours 5.

10.

Figure 11: The image of singular set Syp;, = Srv, and its contours

Figure 12: The image of singular set Syrp,, = Sy = Spvy, = Srvy, and its contours

Figure 13: The image of singular set Sy, = Stipy = Sty = Sivy, and its contours
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Effects of arbuscular mycorrhizal fungi against apple Powdery Mildew disease
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Abstract:The study was conducted to examine effects of mixture of arbuscular mycorrhizal fungi (AMF) and two
most prevalent fungicides on Powdery Mildew disease of apple seedlings (Maling merton, MM;;;). Twenty
seedlings were subjected to completely randomized design (CRD) in the following treatments (5 replicates): control
(non-AMF mixture, non-fungicide, T1), non-AMF mixture + fungicide Flint in 6™ week (T2), non-AMF mixture +
fungicide Stroby in 6™ week (T3) and AMF mixture (T4), which were monitored for a period of 9 week. Seedlings
were exposed to powdery mildew on 6™ week and only T3 and T4 plants sprayed one time by fungicides after
developing mildew colonies on the leaves. Mildew colonies counted on the all positions of apple seedling leaves (-4
to 4) after a 25-d-treating period that was started from week 6. Results indicated that the most mildew colonies were
related to control plants, while lowest colonies numbers were observed in plants treated by Flint (T2), and followed
by those inoculated by AMF without using any fungicide (T4). It was concluded that soil inoculation by mixture of
AMF had effects similar to Flint and better than Stroby fungicide on decreasing powdery mildew colonies in apple
seedling and thus, the combined use of both AMF and fungicides can be considered as a protective strategy against
powdery mildew of apple. [Yousefi, Z., Riahi, H., Khabbaz-Jolfaci H., Zanganch S. Effects of arbuscular
mycorrhizal fungi against apple Powdery Mildew disease. Life Science Journal. 2011;8(4):108-112] (ISSN:1097-
8135). http://www.lifesciencesite.com.

Keywords: Arbuscular mycorrhizal fungi, fungicide, Powdery Mildew, apple seedling

1. Introduction used to prevent new infections and to reduce the

Biological control of plant pathogens is currently number of spores produced on new lesions.
accepted as a key practice in sustainable agriculture The most promising new fungicides for control
because it is based on the management of a natural powdery mildew are the broad-spectrum, sterol-
resource. Common benefits for the plant are inhibiting compounds (Ogawa and English 1991).
improved plant nutrition and/or increased capability Stroby and Flint are often called stroby fungicides
to cope with adverse conditions. In the case of and are effective for controlling Black Spot (scab),
arbuscular mycorrhizal (AM) associations, the mildew, and black rot. They provide adequate control
symbioses alter plant physiology, leading to a better of rust diseases when applied ahead of rains, but they
mineral nutrition and to increased have very little post-infection activity against rust
resistance/tolerance to biotic and abiotic stresses and diseases. For apple scab and mildew, they can
or pathogens. Enhanced resistance/tolerance to soil- provide roughly 48 hr. of post-infection activity, but
borne pathogens has been widely reported in they are not effective for arresting apple scab after
mycorrhizal plants (Whipps, 2004). lesions are visible on foliage.

Powdery mildew (PM), caused by Podosphaera All stroby-containing fungicides carry labels
leucotricha (Ell. & Ev.) Salm., caused by P. stating that combined usage for any product in this
leucotricha is an important disease of apple in Iran, group is limited to four applications per year. Thus,
Islamic Republic of. Disease severity and need for one can apply a maximum of four sprays per year
control measures are related to host susceptibility and that contain Stroby, Flint, or Pristine; otherwise
to the intended market for the cultivar (Yoder and controlling disease is not guarantee. For example, if
Hickey, 1983). In Iran the very susceptible apple Flint is applied three times to control mildew, then
cultivars, such as Maling merton (MM;;;) and Stroby can be used only one time during summer.
Golden Delicious, are treated regularly with Based on using mentioned fungicides (methods and
fungicides for control of fruit russet. The fungicides sprays rates) for control powdery mildew, it is
most commonly used for powdery mildew. The detected that the additional time is required for a
reduction of primary inoculum and the protection of good controlling plants against types of pathogens
leaves, fruit and buds from secondary infections are that markedly reduce fruit quality, while there is
two areas of concern for effective disease control several biological solutions for improving resistance
measures. Timely application of fungicides is widely of plants via boosting mineral nutrition against
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different pathogens or the aboveground attackers
(Pozo and Azci:n-Aguilar, 2007). Colonization of the
original soil by AMF can boost resistance/tolerance
of plant such as apple seedling against powdery
mildew in an uninterrupted manner without spending
additional costs to fungicides, repetitious sprays
times as well as labor costs.

Although Flint and Stroby was registered for the
control of powdery mildew on apples and grapes in
Iran, it is unclear whether soil inoculated by AMF are
comparable to these DMI fungicides, which are used
to control powdery mildew on apples in Iran. Hence,
this study compares the activities of arbuscular
mycorrhizal fungi in compared to DMI fungicides on
mildew of apple plants under controlled conditions in
the greenhouse.

2. Material and methods

The study was conducted during the 2011/04
season in Iran on Maling merton (MM;;;) apple
seedlings which cultivated in soil with and without
AMF, infected to powdery mildew (Podosphaera
leucotricha) and treated by fungicides.

The fungicides used in these experiments [Flint
and stroby, Kersoxim-methyl and Trifloxy strobin (%
50) WG, are a pre-mix products containing the
strobilurin trifloxystrobin; registered in pome and
stone fruits] were commercial formulations provided
by the manufacturers.

MM, apple seedlings were planted through
tissue culture to free from any contamination by
microorganisms in Institute of tissue culture, Pishtaz
Bldg., Karaj/Safadasht, Iran then all seedlings
replaced in 10-cm dia. pots in a soil mixture
containing equal volumes of loam, sand and
vermiculite, perlite and coco-pit. Selected seedlings
for trial were transferred to larger pots (35-cm dia.)
containing 50% sterile sand and 50% AMF-
inoculated soil. Prior to starting the experiment
inoculation concentration of AMF were cleaned from
soil of all new pots with the exception of those
selected as maycorrhizal treatment (5 pots).

Apple seedlings on MMy;; rootstocks had
approximately 17+2 cm length with 3-month age.
Twenty seedlings were subjected to completely
randomized design (CRD) in the following
treatments (5 replicates): control (non-AMF mixture,
non-fungicide, T1), non-AMF mixture + fungicide
Flint in 6™ week (T2), non-AMF mixture + fungicide
Stroby in 6™ week (T3) and AMF mixture (T4),
which were monitored throughout 9 week. Seedlings
were exposed to powdery mildew on 6™ wk. and only
T3 and T4 plants sprayed one time by fungicides
after developing mildew colonies on the leaves.
Mildew colonies counted on the all positions of apple
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seedling leaves (-4 to 4) after a 25-d-treating period
that started from week 6.

The active ingredient (a.i.) dosages of fungicides
applied for the DMI materials were those
recommended by the manufacturer. The experimental
pots were placed in the greenhouse (22°C day, 18°C
night, 77- 84% RH) for germination and subsequent
growth for approximately 9 weeks so that plants
protected against pesticides for disease or insect up to
6™ week.

The inoculum source was infected apple shoots
from an eight year old Jonagold tree in Research
Station orchard in the Iranian Research Institute of
Plant Protection. The fungus was identified as
Podosphaera leucotricha on the basis of symptom
development and a comparison of the morphological
characters of the conidia and fruiting bodies with
those described for P. leucotricha by Ogawa and
English (1991). The infected shoots were placed in a
1°C cold storage room for approximately 4 hrs while
the fungicide suspensions were being prepared.
Maling merton (MMy;;) seedlings were sprayed to
runoff using a hand operated mister. The leaves were
allowed to dry for 30-min before inoculation with P.
leucotricha conidia. Each treatment consisted of 5
seedlings (replicates). A conidial suspension was
prepared by brushing conidia from diseased shoots
into sterile water containing 20 pl/mL of Triton X
100 according to used method of Dekker (1982). The
concentration was adjusted to 8.0 x 1011 conidi
d.m.l. with a haemacytometer. Within 15-min of
preparation the suspension was sprayed on the leaves.
The seedlings were inoculated using the method
Dekker (1982) developed to evaluate powdery
mildew on MM, leaves.

Mildew development was estimated by counting
colonies on leaves day 25 after infection to mildew
pathogen. Each small white spot at least 3-mm in
diameter was counted as a colony. Mildew colonies
were counted on both surfaces of nine leaves at
positions -4 to +4, where leaf 0 was the youngest leaf
behind the shoot apex at the time of inoculation and -
4 was the next unrolled leaf and youngest leaf at the
shoot tip when the colonies were counted (Jeger et al.
1986). One plant was removed from each treatment
because it had on average fifteen times more colonies
than the mean, and therefore had been apparently
infected with powdery mildew before the start of the
experimental period of resistance.

2.1. Statistical analyses

All data from the trial were analyzed by
ANOVA using the GLM procedure of SAS software
(SAS Institute, 1998), which was appropriated for a
randomized complete block design. When
significances were detected (P < 0.05), values were
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compared post-hoc using the Duncan test. The results
are expressed as averages and their Standard Error
(SE).

3. Results

Results of colonies numbers on leaves in
different positions are shown in Table 1. The
controlling disease by Flint was significantly boosted
in plants of group 2 (Table 1), and values followed by
plants cultivated in AMF-fertilized-soil after infected
to Podosphaera leucotricha (P<0.01) (Figure 1).
Results indicated that the most mildew colonies were

related to control plants, while lowest colonies
numbers were observed in plants treated by Flint
(T2), and followed by those inoculated by AMF
without using any fungicide (T4).

No significant differences in mildew colonies
numbers were observed between treatments in the
leaves of positions 4, 3 and 2, while mildew colonies
of the leaves of positions | to -4 were significantly
(P<0.01) decreased by Flint, followed by mixture of
AMEF. Mildew colonies in the leaves of plants treated
by Stroby not significantly decreased in position -4.

Table 1. Comparing averages of colonies numbers of leaves in positions (-4 to +4)

Treatment Standard Significant
Treatment Treatment Treatment Treatment errors level
1 1 1 1
Traits
Leave -4 1.20% 0.00° 2.00° 0.60™ 0.316 *ox
Leave -3 3.80° 0.00° 2.20° 0.20° 0.282 ok
Leave -2 3.60° 0.00° 2.40™ 0.80° 0.339 Hox
Leave -1 2.40° 0.00° 2.10° 0.80° 0.367 ok
Leave 0 3.60° 0.20° 0.60™ 0.20° 0.353 ok
Leave +1 2.00° 0.00° 0.40™ 0.80° 0.316 *ox
Leave +2 0.60° 0.00° 0.00° 0.00° 0.200 ns
Leave +3 0.80° 0.00° 0.40™ 0.00° 0.223 ns
Leave +4 0.80™ 0.00° 0.40° 0.00° 0.223 ns

*® Values in the same row and variable with no common superscript differ significantly; Values are means of 5
observations per treatment and their standard errors. Treatment 1 (T1) = control (non-AMF mixture, non-
fungicide); T2 = non-AMF mixture + fungicide Flint in 6™ week; T3 = non-AMF mixture + fungicide Stroby in
6" week; T4 = AMF mixture; NS= p>0.05; *= p<0.05; **= p<0.01.

4. Discussion

Comparing average of colonies numbers in
leaves of apple seedlings between treatments
revealed a significant different (P < 0.01); so that,
average of highest colonies numbers was related to
Tl and T3 (control and Stroby-treated groups,
respectively) and lowest value was related to plants
treated by Flint in 6" week (T2) and those planted in
AMF-inoculated-soil (T4). Data from current study
confirmed that groups fertilized by mycorrhizal
inoculum had lower colonies similar to those treated
by Flint. Therefore, this result revealed that the soil
contain arbuscular mycorrhizal fungi has a continual
effect on prevent further contamination of the older
leaves.
Results from the current study are agreement with
researchers (by fungicides: Wilcox et al., 1992;
Sholberg and Haag, 1994; and by AMF-inoculated-
soil: Azcon-Aguilar and Barea, 1996; Pozo et al.,
2008).
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Daft and Nicolson (2011) by study of influence
of inoculum concentration of mycorrhiza on growth
and infection in tomato found that enrichment of soil
using inoculum concentration of arbuscular
mycorrhizal fungi were significantly affected and
improved plant growth and crop production. To date
the most studies were done related to effects of soil
inoculation by AMF on final level of root diseases
and rot (Fortuna et al., 1996; Xu and Madden; 2002;
Fortin et al., 2002; Turk et al., 2006; Redecker and
Raab, 2006; Wehner et al., 2009; Mitre et al., 2010)
while there is little reference and relatively
centralized researches which examined the secondary
effect of mycorrhizal fungi-inoculated-soils in plants
on containment of pollution of leaves like powdery
mildew (Azcon-Aguilar and Barea, 1996; Whipps,
2004; Pozo et al.,, 2008). Nowadays the chemical
fungicide were widely used by farmers and producers
of agricultural products against powdery mildew
disease; hence, most researches is focused on the
strongest and most safely fungicides for effective
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disease control and often non-chemical methods such
as biological control using AMF are of secondary
importance (Valiuskaité et al., 2009).

Fortuna et al. (1996) reported that soil contain
arbuscular mycorrhizal fungi (AMF) via an beneficial
interactions between plant and AMF improved plant
nutrition and/or increased capability to cope with
adverse conditions (Wehner et al., 2009).

5. Conclusion

Results indicated that soil inoculation via AMF
(T2) for apple seedlings (MM,;;) was effective on
decreasing percentage of infection similar to those
treated by fungicide Flint. It was concluded that
plants cultivated in soil inoculated to AMF
throughout 6 weeks had higher resistance against
Podosphaera leucotricha fungi as an agent of
powdery mildew disease in apple seedling and it can
be considered as a protective strategy in fruiting
plants for reduce the negative effects of infectious
fungi. From the presented study it is suggested that
the combined use of both arbuscular mycorrhizal
fungi and fungicides is an effective strategy to
management of diseases.
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Abstract: Fishes had exhibited a time-honored place in the economical nutrition. Chlorpyrifos is a broad-spectrum
organophosphate for agriculture. This study aimed to examine pathological changes on gills and kidneys in Nile
tilapia and evaluate the protective role of vitamin E supplementation . Fish were exposed to 0, 2.64 and 5.28ug/l
lorsban and/or vitamin E. Fishs were divided into six groups (control, 2.64 pg/l lorsban, 5.28ug/1 lorsban, vitamin E,
vitamin E + 2.64pg/1 lorsban vitamin E + 5.28ug/1 lorsban treated). Fish behavior was observed. Samples were taken
in fixed times for behavioural morphometrical and histopathological studies. The fishes exhibited slowly down
swimming, color fading and retardation in opercular movement. The vitamin E + 2.64png/l lorsban and vitamin E +
5.28ug/1 lorsban treated fish showed abnormalities in their behavior. Gills and kidney of the 2.64ug/1 lorsban treated
group showed several pathological changes throughout the experimental periods. The gills of the vitamin E +
5.28ug/1 lorsban fish treated group showed also pathological changes. We may conclude that the effect of lorsban on
the fish is well noticed on their behavioral and histopathological aspects of the gills and kidney tissues and vitamin E
may be partially able to ameliorate these effects.

[Aliaa M. Issa, Azza M. Gawish, Gehad M. Esmail Histological Hazards of Chlorpyrifos Usage on Gills and
Kidneys of Tilapia nilotica and the Role of Vitamin E Supplement in Egypt] Life Science Journal. 2011;
8(4):113-123] (ISSN: 1097-8135). http://www.lifesciencesite.com.
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1. Introduction treated with chlorpyrifos were short and irregular
Pesticides are biologically active chemicals of appearance of gill lamellae, increase vacuolation of
great value to agriculture (Khogali et al, 2005). gill tissue, mucous mould of secondary lamellae and
Lorsban® is a trade name for agricultural-use products complete destruction of many lamellae. The
of chlorpyrifos (EPA, 2006) a broad-spectrum pathological effects on the gills of freshwater fish
organophosphate used heavily throughout the world showed necrosis, abnormalities to gill lamellae,
for agriculture and domestic purposes (Ali et al, extensive fusions of secondary lamellae and a thick
2009). coat of mucus on the gill filaments upon the exposure
Nile tilapia, Oreochromis niloticus Linnaeus to chlorpyrifose (De Silva and Samayawardhena
(O. niloticus L.), is an African fish species (Figueredo 2002, Rao et al., 2003). In addition, hyperemia of the
and Giani, 2005) of high economic importance which gill filaments, edema, separation of primary gill
is a benthic omnivorous cichlid commonly found in lamellae, hemorrhage in the blood vessels, clubbing,
fish ponds and streams of tropical countries and has fusion of adjacent filaments and hyperplasia in
much interesting to evolutionary biologists (Martins secondary gill lamellae in freshwater fish
et al., 2004). Peebua et al.(2007) recorded that, the (Oreochromis mossambicus) exposed to chlorpyrifos.
96-h LCsy values of chlorpyrifos to freshwater fish Hyperplasia with lamellar fusion, telangiectasia,
rainbow trout and fathead minnows were 15ug/l and edema with epithelial lifting and desquamation in the
0.58ug/1, respectively. The toxicity of chlorpyrifos gills of Nile tilapia (Oreochromis niloticus) and
varies from species to species. (Piaractus mesopotamicus) observed edema in the
Several authors studied the effect of lorsban secondary lamellae, lamellar fusion, and mild and
on different fish species behavior. (Dembele et al., moderate cell hypertrophy and a marked swelling of
2000, Adeyemo et al., 2004, Chindah et al., 2004 blood sinuses in the secondary lamellae
and Rao, ef al., 2005). Histopathological biomarkers (telangiectasia), some foci of sub-epithelial edema,
in the gills may be valuable as indicators of the lamellar fusion and foci of blood congestion exposed
general health of the fish and mirror effects of to organophosphate insecticide trichlorfon and
exposure to a variety of anthropogenic pollutants glyphosate  (Jiraungkoorskul et al., 2003,
(Wijeyaratne and Pathiratne, 2006). The most Guimaraes et al., 2007, Kunjamma et al., 2008 and
common form of gill pathology in juvenile guppies Mataqueiro et al., 2009).

(Poecilla reticulate) and (Oreochromis mossambicus)
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Kidney plays a vital role in the maintenance of an
organism’s internal environment, being the key to the
regulation of extracellular fluid volume and
composition as well as acid—base balance. It is also a
target of toxic chemicals, which can disrupt its
functions, and cause temporary or permanent
derangement of homeostasis. Several authors recorded
histopathological changes in the kidney of freshwater
fish, Puntius conchonius and Channa punctatus
exposed to organophosphate insecticides diazinon,
monocrotophos, dimethoate and elsan, respectively
(Banerjee and Bhattacharya, 1994 and Miller,
2002). The most histopathological changes in the
kidneys of freshwater catfish (Heteropneutes fossilis)
zebrafish (Danio rerio) exposed to organophosphate
insecticide chlorpyrifos were shrunken glomeruli,
dilated lumina of the renal tubules and vacuolated
blood cells in the glomerular tuft declared strong
reaction or even destruction, vacuolization,
disintegration of epithelia resulting from necrosis and
caryolysis in the kidney (Mataqueiro ef al., 2009 and
Scheil et al., 2009).

The purpose of the present work is to determine
the half-lethal concentration (96-h LCsy) of
organophosphate insecticide lorsban to subadults Nile
tilapia fish (O. niloticus L.). in order to evaluate the
effect of its sublethal toxicity on some organs (gills
and kidneys) in Nile tilapia as well as the protective
role of vitamin E against the different effects of
lorsban pesticide.

2. Material and Mehtods
1-Experimental Fish:

Clinically healthy, subadults Nile tilapia (O.
niloticus L.) of average body weight (18.09+0.3g) and
total body length (10.5£0.06cm) were a kind gift of
the Arabian Fish Breeding Company in Abbasa,
Sharkia Governorate. Fish were transferred alive to
the Central Laboratory for Aquaculture Research
(CLAR) according to Selvi et al. (2005). Fish (30 fish
per aquarium) were kept in the maintenance glass
aquaria (200 liter capacity) for two weeks to
acclimatize to the laboratory environment before
transferring them to the test glass aquaria.

2- Test Aquaria:

Test glass aquaria (60 liter capacity) were used
for holding fish (10 fish per aquarium) throughout the
experimental period. Fish were left (Monteiro et al.,
2006) to discard the metabolic wastes (Roy and
Bhattacharya, 2006). A continuous aeration was
maintained in each aquarium using electric air
pumping compressor. Fish were fed twice daily (at
8:00 a.m. and 5:00 p.m.) with pellets of basal control
diet (Fish Nutrition Department, Central Laboratory
for Aquaculture Research), at a daily feeding rate 3%
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of body weight per day. All the aquaria were kept
under the same conditions of temperature (27 £1°C),
pH (7.2+0.1), photo period (14 hours light/10 hours'
dark) and dissolved oxygen (DO,: 7.5+£0. Img/1).

3-Diets:

The basal control diet (diet C) was formulated
according to Kim ef al (2003) from practical
ingredients to satisfy all known nutrient requirements
of Nile tilapia with adequate levels of vitamin E, {a-
tochopheryl acetate in diet (a-TA)} (NRC, 1993).

4- Insecticide:

An emulsified concentrate of organophosphate
insecticide lorsban (0,0-diethyl O-3,5,6-trichloro-
2pyridyl phosphorothioate) with commercial name
Chlorzane EC" (a.i. chlorpyrifos, 480g/1), a kind gift
of the Egyptian Ministry of Agriculture and Land
Reclamation was used in the present study (source:
™Kafr El-Ziate for pesticide and chemicals Co.,
Egypt).

5-Vitamin E:

Vitamin E, as a-tocopheryl acetate (a-TA) was
purchased from Chemical Industries Development
(CID) Company, Al-Haram, Giza, Egypt.

II- Methods
1-Insecticide exposure:

Different concentrations of lorsban insecticide
used in the determination of 96-hrLCs, and in the sub-
lethal study were freshly prepared by diluting the
commercial emulsified concentrate of lorsban with
aged tap water. The solutions were further diluted to
obtain the desired experimental concentrations in the
test glass aquaria (Chandrasekara and Pathiratne,
2007). Every 24 hours, the test water was renewed to
maintain water quality (Montairo et al., 2006) and
freshly prepared lorsban solutions were added to be
maintained at a constant level (Durmaz et al., 2006).

2-Morphometric data:

The condition factor (CF) was calculated
according to Teh et al. (2005), while hepatosomatic
index (HSI) and renal somatic index (RSI) were
calculated based on the total body weight (TW), total
length (L), total liver (LW) and kidney weights (RW)
(Zha et al., 2007) as the following equations:
Condition factor (CF)=[TW (g) /L (cm)>]X 100.
Renal somatic index (RSI)=[RW (g)/TW g)] X 100.

Where all weights are in grams (g) and lengths
are in centimeters (cm)

Histopathological examinations:

Tissues specimens from three fish per treatment
were removed and small pieces of several organs (gills
and kidneys) were immediately fixed in neutral
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buffered formalin 10%, dehydrated in ascending
grades of ethanol, embedded in soft paraffin,
sectioned at Sum thickness and stained with
hematoxylin and eosin (H&E) Tissue sections were
prepared according to Bancroft and Gamble (2002).
Condition factor and renosomatic indices were
calculated.

Experimental Design:

The determined 96-h LCs, of lorsban insecticide
to subadults O. niloticus L. was determined and to be
26.4 pg/l. In the sublethal toxicity test, fish were
exposed to  2.64 (1/10 LC50) and 5.28ug/l (1/5
LC50) lorsban and/or vitamin E (0 and 450mg/kg dry
diet), divided into six groups (control, 2.64 png/l
lorsban, 5.28pug/l lorsban, vitamin E, vitamin E +
2.64ug/1 lorsban vitamin E + 5.28ug/1 lorsban treated).
Fish behavior was observed. Samples were collected
at the end of the 1%, 2™, 3" and 4™ week at fixed time
for behavioural and histopathological studies.

3. Results

Subadults Nile tilapia (Oreochromis niloticus L.)
were divided into six groups, control, 2.64pg/1 (1/10
LC50) lorsban, 5.28ug/l (1/5 LC50) lorsban,
vitaminE, vitamin E + 2.64pg/1 lorsban and vitamin E
+ 5.28ug/1 lorsban. Fish were sacrificed at the end of
the 1%, 2", 3" and 4™ week.

1- Behavioral Observations:

Control group of subadults Nile tilapia
(Oreochromis niloticus L.) showed normal behaviour
throughout the sublethal toxicity periods; they
exhibited normal swimming activity, normal escape
reflex, quick response and normal opercular
movement and good appetite.

The subadults Nile tilapia (O niloticus L.)
exposed to sublethal concentrations (2.64 and
5.28ug/1) of lorsban (75 LCso and § LCs, respectively)
exhibited an immediate very fast behavioral changes
even at the low concentration. A slow down
swimming behavior, than the control group, then
staying motionless close to the water surface with loss
of escape reflex were observed. Fish showed a colour
fading, and retardation in opercular movement. They
also lost their feeding appetite. An increase in skin
mucus secretion and its accumulation on the gills were
also showed. Vitamin E treated fish were
behaviourally normal and had good appetite as the
control group. Those treated with vitamin E lorsban
showed abnormalities in their behavior similar to that
mentioned from lorsban treated fish.

2-Morphometrical results
a-Condition factor (CF):
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Condition factor is an index of growth rate
(Chuiko et al., 2007). The condition factor (mg/cm”)
of Nile tilapia (Oreochromis niloticus L.) of all treated
groups were none significantly changed after the end
of the 1%, 2™ and 4™ week as compared to the control
group. Condition factor recorded at the end of the 3"
week was significantly decreased to in the 5.28pg/l
lorsban and vitamin E + 5.28pg/l lorsban treated
groups, respectively compared to in the control group
(Fig. 21).

The results by the three-way ANOVA revealed
that, the lorsban concentrations and time significantly
affected the CF. Vitamin E none significantly affected
the CF, while the interaction between vitamin E and
time significantly (P<0.001) affected the CF.

b-Renosomatic index (RSI):

The renosomatic index (%) of Nile tilapia
Oreochromis niloticus L. recorded at the end of 1%
week was significantly (P<0.05) decreased to
(0.236+0.035%) in 5.28ug/l lorsban treated group
compared to (0.274+ 0.028%) of the control group. At
the end of 3rd week, a significant decrease to
(0.208+0.015%) in the 5.28ug/1 lorsban treated group
compared to (0.311£0.025%) of the control group was
also recorded (Table, 2 and Fig. 20).

The results of the three-way ANOVA revealed
that, the concentrations of lorsban significantly
(P<0.001) affected the RSI. The interactions between
lorsban concentrations and time, and between vitamin
E and time significantly (P<0.01) affected the RSI.
The interaction between lorsban concentrations,
vitamin E and time significantly (P<0.05) affected.

3-Histopathological studies:

The histopathological alterations of the 2.64ug/l
lorsban, 5.28ug/l lorsban, vitaminE, vitamin
E+2.64pg/l lorsban and vitamin E+5.28ug/l lorsban
Nile tilapia (Oreochromis niloticus L.) treated with
were demonstrated in the gills and kidneys.

A-Gills:

Gills of control group of Nile tilapia showed a
normal structure that persisted through the four weeks
of the experimental period (Fig.1).

Gills of the 2.64ug/l lorsban treated group
showed several pathological changes throughout the
experimental periods. Hemorrhage at the primary
lamellae, intraepithelial oedema and lifting up the
epithelial cells of secondary lamellae were showed
after one week of treatment (Fig.2). At the end of the
third week of treatment, epithelial hypertrophy and
adhesion of lamellar tips (synechiae) hemorrhage at
primary lamellae (Fig.3).

Gills of the 5.28ug/l lorsban treated group
showed also histopathological changes throughout the
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treatment periods. Epithelial hyperplasia of secondary
lamellae and sloughing of secondary lamellae
epithelial cells were observed at the end of one week
of treatment (Fig. 4). Necrosis and destruction of
secondary lamellae architecture appeared after three
weeks of treatment; the gill arch appeared
hemorrhagic with hyalinization of the adductor
muscles, deformation of cartilage core and clavate
gill shape were observed after three weeks of
treatment (Fig. 5). Complete destruction of the gill
architecture; marked necrosis of the epithelial cells of
the gill lamellae with obliteration of the apical ends
of the gills were noticed at the end of the fourth week
(Fig.6).

Gills of the vitamin E treated fish showed
normal structure thorough the four weeks of the
experimental period (Fig.7).

Gills of the vitamin E+2.64pg/l lorsban treated
group showed several pathological changes
throughout the experimental periods. Intraepithelial
oedma, congestion of the entire secondary lamellae,
epithelial hyperplasia (Fig.8) were observed at the
end of the first week of treatment. In addition,
pronounced epithelial hyperplasia and hyperplasia of
epithelial cells of secondary lamellae with fused area
(Fig. 9) was noticed at the third week of the treatment.

The gills of the vitamin E + 5.28ug/1 lorsban fish
treated group showed also pathological changes
throughout the experimental periods. Intraepithelial
oedema, hyperplasia of epithelial cells of secondary
lamellae and lamellar aneurysm were observed after
one week of treatment (Fig.10). In addition,
hemorrhage at primary lamellae, sloughing of
secondary lamellae epithelial cells, necrosis of
primary and secondary lamellae (Fig.11) were ecorded
at the end of the third week of treatment.

B-Kidney:

The kidney of the control group of subadults
Nile tilapia (O. niloticus L.) showed normal renal
tubules (Fig. 12) and glomeruli inside Bowman’s

capsules distributed in the renal interstitial
hematopoietic tissue.

Kidney of 2.64ug/1 lorsban treated group showed
several pathological changes throughout the
experimental periods. Cloudy swelling of epithelial
tubule and fragmentation of glomeruli were observed
at the end of first week of treatment (Fig.13). In
addition to the previous changes, shrinkage of
glomeruli and renal tubule with degenerated epithelial
and occlusion lumen was recorded after three weeks
of treatment (Fig.14). Renal tubule with degenerated
epithelia and dilated lumen, brownish pigments and
complete destruction of tubules became pronounced at
the end of the experiment (Fig. 15).

The kidney of the 5.28ug/1 lorsban treated group
showed shrunken and fragmented glomeruli within
thickened Bowmen’s capsule membrane; occlusion of
luminal renal tubule with eosinophilic granules and
complete destruction of tubules architecture were
noticed after three weeks of treatment. (Fig.16). After
four weeks of treatment showing marked collapse of
glomerulus (small arrow), shrunken (star) and
fragmented glomeruli (arrow) within thickened
Bowmen’s capsule membrane (arrow head) and
increase of Bowmen'’s capsule space (Fig. 17).

The kidney of the vitamin the E + 2.64pg/l
lorsban treated group showed several pathological
throughout the experimental periods. Shrunken
glomeruli, with appearance of yellow brownish
pigments, proliferation of hematoopoietic cells and
focal necrosis were observed at the end of the
experiment (Fig. 18).

Kidney of the vitamin E + 5.28ug/l lorsban
treated group showed also pathological throughout the
experimental periods. A vacuolar degeneration of
glomeruli, thickened Bowmen’s capsule membrane
and renal tubule with degenerated cells and narrowed
lumen, with fiber formation around sloughed necrotic
renal tubule epithelial cells was recorded after two
weeks of treatment (Fig. 19).

Table (1): Condition factor (CF) (g/cm’) of Nile tilapia (Oreochromis niloticus L.) daily exposed to the
sublethal concentrations of lorsban (0, 2.64 and 5.28pg/1) and/or vitamin E (0, 450mg/Kg dry weight

diet) for four weeks.

Time intervals
Treatments 1* week 2" week 3" week 4™ week
Control 1.533+0.14 1.541+0.038 1.555+0.049 1.564+0.032
2.64 pg/l lorsban 1.831+0.058 1.41+0.037 1.434+0.036 1.378+0.067
5.28ug/1 lorsban 1.869+0.044 1.49+ 0.057 1.368+0.045% 1.462+0.054
Vit. E 1.541+0.087 1.549+0.094 1.625+0.068 1.668+0.055
2.64 pg/l lorsban + Vit. E 1.595+0.07 1.542+0.052 1.52540.035 1.555+0.11
5.28ug/l lorsban + Vit. E 1.53440.053 1.452+0.07 1.387+0.024* 1.41+0.032
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Table (2): Renosomatic index (RSI) (%) of Nile tilapia (Oreochromis niloticus L.) daily exposed to the

sublethal concentrations of lorsban (0, 2.64 and 5.28ug/l) and/or vitamin E (0, 450mg/Kg dry weight

diet) for four weeks.

Time intervals

Treatments 1" week 2" week 3" week 4™ week
Control 0.274+ 0.028 0.295+ 0.017 0.311+0.025 0.292+0.014
2.64 pg/l lorsban 0.266+ 0.018 0.274+ 0.021 0.279+0.038 0.264+0.034
5.28ug/1 lorsban 0.236+0.035* 0.239+0.014 0.208+0.015* 0.331+0.028
Vit. E 0.29+0.034 0.302+0.019 0.304+0.018 0.313+0.025
2.64 ng/l lorsban + Vit.E 0.274+0.021 0.302+0.018 0.252+0.023 0.248+0.015
5.28ug/1 lorsban + Vit.E 0.260+0.054 0.2394+0.018 0.234+0.026 0.227+0.012

Data are represented as means + standard errors of 5 specimens.
*Significant (P<0.05) change compared to the control group of each time interval. Vit. E = Vitamin E

Fig. 1: Photomorphograph of the gill section of control Nile tilapia (Oreochromis niloticus L.) showing the primary
lamellae (arrow), secondary lamellae (arrow head) and cartilage core (star). H&E. 200 X.

Fig. 2: Photomorphograph of the gill section of Nile tilapia (Oreochromis niloticus L.) treated with 2.64ug/1 lorsban
for one week showing hemorrhage at primary lamellac (white star), intraepithelial oedema (black star),
hypertrophy (arrow) and lifting up (arrow head) of epithelial cells of secondary lamellae. H&E. X 400.

Fig. 3: Photomorphograph of the gill section of Nile tilapia (Oreochromis niloticus L.) treated with 2.64ug/l
lorsban for three weeks showing hypertrophy (arrow head) and hyperplasia (star)of epithelial secondary
lamellae, adhesion of lamellar tips synechiae) (small arrow) and congestion in the entire secondary lamellae
(arrow) H& E. X 200.

Fig. 4: Photomorphograph of the gill section of Nile tilapia (Oreochromis niloticus L.) treated with 5.28ug/1 lorsban
for one week showing epithelial hyperplasia (star) and sloughing of secondary lamellae epithelial cells (arrow
head) and lamellar aneurysm (arrow). H & E. X 200.
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Fig. 5: Photomorphograph of the gil us L.) treated with 5.28pg/1 lorsban
for three weeks showing hemorrhage (star), oedema at the gill arch (small arrow) with leucocytic infiltration
(arrow head) and hyalinization of the adductor muscles (arrow), H & E. X 200.

Fig. 6: Photomorphograph of the gill section of Nile tilapia (Oreochromis niloticus L.) treated with 5.28ug/1 lorsban
for four weeks showing deformation of the cartilage core (star), epithelial hyperplasia (double arrows), necrosis
of the epithelial cells of primary (small arrow) and secondary (arrow) lamellae and complete destruction of the
gill; obliteration of normal lamellae architecture affecting the apical distal ends of the gill (arrow head). H & E.
X 200.

one week showing the primary lamellae (arrow), secondary lamellae (arrow head) and cartilage core (star).
H&E. 200 X.

Fig. 8: Photomorphograph of the gill section of Nile tilapia (Oreochromis niloticus L.), treated with vitamin E +
2.64pg/1 lorsban for one week showing intraepithelial oedma (star), congestion of entire secondary lamellae

(arrow head), epithelial hyperplasia (arrow). H & E. X 400.
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Fig. 9: Photomorphograph of the gill section of Nile tilapia (Oreochromis niloticus L.), treated with vitamin E +
2.64pg/1 lorsban for three weeks showing intraepithelial oedema (star), vacuolar degeneration of pillar cells
(arrow), marked epithelial hyperplasia (arrow head) with leucocytic infiltration (small arrow) and lamellar
synechiae (double arrow). H& E. X 400.

Fig. 10: Photomorphograph of the gill section of Nile tilapia (Oreochromis niloticus L.), treated with vitamin E +
5.28ug/l lorsban for one week showing intraepithelial oedema (star), hyperplasia of epithelial cells of
secondary lamellae (arrow) and aneurysm (double stars). H& E. X 200.

Fig. 11: Photomorphograph of the gill section of Nile tilapia (Oreochromis niloticus L.), treated with vitamin E +
5.28ug/1 lorsban for three weeks showing intraepithelial oedema (star), lifting of secondary lamellae epithelial
cells (arrow head) and quite frequent epithelial hyperplasia (arrow) forming fused area. H & E. X 200.
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Fig. 12: Photomorphograph of the kidney section of control Nile tilapia (O L.) showing normal
architecture; renal tubule (arrow). H & E. X 200.

Fig. 13: Photomorphograph of the kidney section of Nile tilapia Oreochromis niloticus treated with 2.64pug/1 lorsban
for one week showing cloudy swelling of epithelial cells of renal tubule (small arrow), renal tubule with dilated
lumen (star) and occlusion lumen (star) and fragmentation of glomeruli (arrow head). H & E. X 400.

Fig. 14: Photomorphograph of the kidney section of Nile tilapia (Oreochromis niloticus L.) treated with 2.64ug/l
lorsban for three weeks showing shrinkage (star) and vacuolar degeneration of glumeruli (small arrow), cloudy
swelling of epithelial cell of renal tubule with narrowing lumen (arrow head), renal tubule with degenerated
epithelia and occlusion lumen (arrow). H & E. X 400.

Ay
Fig. 15: Photomorphograph of the kidney section of Nile tilapia (Oreochromis niloticus L.) treated with 2.64pg/1 lorsban for four
weeks showing renal tubule with degenerated epithelial cells and dilated lumen (star), complete destruction of tubule
architecture (small arrow), fragmentation of glumerulus (arrow) and brownish pigments (arrow head).
H & E. X 400.

Fig. 16: Photomorphograph of the kidney section of Nile tilapia (Oreochromis niloticus L.) treated with 5.28pg/1 lorsban for three
weeks showing degenerated tubules obstructed with eosinophilic granules (arrow head), with complete occlusion lumen
(double stars) and with dilated lumen (star). H& E. X 400.

Fig. 17: Photomorphograph of the kidney section of Nile tilapia (Oreochromis niloticus L.) treated with 5.28ug/1 lorsban for four
weeks showing marked collapse of glomerulus (small arrow), shrunken (star) and fragmented glomeruli (arrow) within
thickened Bowmen’s capsule membrane (arrow head) and increase of Bowmen’s capsule space (double heads arrow). H&
E. X 400.
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Fig. 18: Photomorphograph of the kidney section of Nile tilapia (Oreochromis niloticus L.) treated with vitamin E + 2.64pg/l
lorsban for four weeks showing yellow brownish pigments (arrow head), degenerated renal tubule with complete occlusion
lumen (small arrow), proliferation of hematopoietic cells (arrow) and focal necrosis (star). H & E. X 400.

Fig. 19: Photomorphograph of the kidney section of Nile tilapia (Oreochromis niloticus L.) treated with vitamin E + 5.28pg/l
lorsban for two weeks showing marked degeneration of epithelial tubule (arrow) and destruction of renal tubule (arrow
head). H & E. X 200.
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4. Discussion

Chlorpyrifos forms the active ingredient in
Dursban™ and Lorsban™ insecticides (Kienle et al.,
2009). Acute toxicity tests with lorsban on different
fish species, at different life stages and under different
environmental conditions were studies (Karen ef al.,
1998 and 2001).

Behaviour integrates responses to internal
(physiological) and external (environmental, social)
factors represent a sensitive method to detect the
effects of contaminants (Dell’Omo, 2002). In the
present study, Nile tilapia (O. niloticus L.) treated
with lorsban exhibited behavioral changes; such as
slow down, swimming and a less general activity than
the control group, as well as staying motionless close
to the water surface and losses of escape reflex. Fish
color fading, retardation in opercula movement were
also noticed. Moreover, loss of the fish (feeding)
appetite, increase skin mucus secretion and
accumulation on the gills were observed.

Vitamin E was not able to prevent these
behavioural changes in lorsban treated fish. Increased
frequency of fish surfacing may be due to the
deficiency in respiratory exchange, as a result of
severe disruption of gill membranes and deposition of
mucus on gills (Velmurugan et al, 2007). This was
histopathologically confirmed in the present study by
the noticed marked gill lesions. The mucus deposition
on the gills and damage caused to gill lamellae by the
toxicant would reduce gaseous exchange across them
(Al-Ghanim ef al, 2008). The decline in the
opercular movement observed in the present study is
in agreement with Chindah et al (2004), who
exposed another tilapia species (Tilapia guineensis) to
chlorpyrifos. This could be explained by an adaptive
response of the fish to minimize the intake of toxicant
by reducing the frequency of opercular beating
(Pandey et al., 2008).

The observed increase of mucus secretion and
accumulation on skin and gills gills recorded by (Rao
et al., 2005). Histopathologically this was by the
proliferation of mucus cells and epithelial hyperplasia
of gills. This could be explained by the probability of
coating the body so as to reduce contact with the toxic
environment and get relief from the pollutant irritation
(Al-Ghanim et al., 2008)

The loss of fish appetite was observed in the
present study. This was may be due to a decrease in
the amount of food consumed in (4bramis brama) fish
and attributred that to the cholinergic system in fish
brain and the inhibition of acetylcholine esterase
enzyme the feeding behavior in fish (Pathiratne,
1999)

Histopathological results of the present study
indicated that, gills of Nile tilapia (O. niloticus L.)
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were the primary target tissue affected by lorsban and
vitamin E not able to prevent these effects. Many
lesions in the gills were recorded in the present study
as hemorrhage at the primary lamellae, intraepithelial
edema with lifting up and sloughing of epithelial cells
of the secondary lamellae. Hypertrophy and
hyperplasia of the epithelial cells of the secondary
lamellae, vacuolar degeneration of pillar cells and
lamellar aneurysms were also noticed. At the end of
the experiment, necrosis with leucocytic infiltration
and deformities of cartilage were obtained.

The different concentrations of lorsban used in
the present study as well as the different exposure
periods showed different degrees of pathological
changes. Similar results were recorded in the
freshwater fish (Puntius gonionotus), Oreochromis
niloticus), (Gambusia affinis) and (Corydoras
paleatus) exposed to pesticides paraquat, and
dimethoate (Elezaby et al., 2001, Cengiz and Unlii,
2003, Fanta et al., 2003 and Jiraungkoorskul et al.,
2003) respectively.

In Sri Lanka, gills of (Rasbora -caverii)
collected from canals near rice fields, covering
pesticide application periods during rice cultivation
season showed also similar changes (De Silva and
Samayawardhena, 2002; Wijeyaratne and
Pathiratne, 2006) and juvenile guppies (Poecilla
reticulate Peters) and (Oreochromis mossambicus)
exposed to sublethal concentration of chlorpyrifos
(Rao et al., 2003 and Kunjamma et al., 2008)

The histopathological results observed in present
study as gill epithelial necrosis was considered a direct
response of lorsban, while excessive mucus secretion,
the epithelium lifting up, lamellar fusion and clavate
lamella were defense responses (Richmonds, and
Dutta, 1989). Epithelium lifting increases the distance
through which the toxicant has to travel to reach the
blood stream and lamellar fusion could be protective
as it diminishes the amount of vulnerable gill surface
area (Ortiz et al, 2003). These epithelial lifting
reactions could result in dysfunctional or even non-
functional gills, and eventually asphyxiate the fish.
This epithelial lifting could be due to edema following
the exposure to the used chemical of the lamellar
tissue pollutant (Morrison et al., 2001).

Roberts (2001) recorded that, if the irritant
stimulus is more severe, it will have three different
responses depending on the toxicant; these are
lamellar edema; lamellar hyperplasia; and lamellar
fusion. In the present study, the epithelial hyperplasia
could be a consequence of the epithelial detachment
(Machado and Fanta, 2003) and lamellar fusion
could be a result of both hyperplasia of epithelial cells
and the adhesion of the lamellar tips, seen as
synechiae (Morrison ef al., 2001).
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Lesions associated with the disturbance of blood
flow in the gills (lamellar aneurysm) were prevalent in
the present study and could be due to the effect of
lorsban. According to Campagna et al (2007)
hyperplasia, total fusion of the secondary lamellae,
dilation of capillaries of secondary lamellae and lifting
up the gill epithelium in the respiratory area observed
in the present study, were considered to be of the first
degree of gill lesions while lamellar aneurysms It was
that extensive lamellar aneurysm (telagiectasis) takes
considerably longer time to resolve than the
hyperplastic lesions of the gill (Roberts, 2001).

The appearance of leucocytic infiltration in the
gills of the present study was also noticed by
Neskovic et al. (1996) in carp fish Cyprinus carpio
treated with glyphosate. They explained that, the
leucocytic infiltration in the gills supports the
inflammatory reaction indicated by hyperplasia in the
freshwater environment. Thus, fish have to fight
constantly against the osmotic influx of water that
occurs across the gills during respiration.

The kidney plays the major role in this fight,
producing large quantities of diluted urine. Although
the kidney does not possess high levels of xenobiotic
metabolizing enzymes as does the liver, many of the
enzymatic reactions occurring in the liver have been
shown to occur in the kidney (Mohssen, 2001). It
receives the bulk of the post branchial blood flow;
kidney tissue is of importance in the detoxification
and elimination of aquatic contaminants in fish
(Durmaz et al., 2006).

The kidney appears to be particularly sensitive to
a variety of toxins due to the high renal blood flow,
the ability to concentrate substances, and the
biotransformation of the parent compound to a toxic
metabolite (Mohssen, 2001).

The present work revealed that, Nile tilapia fish
(O. niloticus) treated with lorsban showed several
histological alterations in the kidney, such as vacuolar
degeneration of glomerular tuft, shrinkage of some
glomeruli and dilatation of others, increase Bowmen’s
capsule space. Moreover, cloudy swelling of some
epithelial tubules, degeneration of others, and
dilatation of tubules lumens and obstruction of others
were also observed. At the end of the experiment,
focal necrosis with leucocytic infiltration was noticed.
These results are in agreement with the changes in the
kidney of zebrafish (Danio rerio), exposed to
sublethal concentration of chlorpyrifos (Scheil et al.,
2009) and on freshwater fish  (Piaractus
mesopotamicus)  exposed to  organophosphate
insecticide (Mataqueiro et al, 2009). The shrinkage
in renal corpuscles clearly indicates that treated fish
adopt some other routes of nitrogen excretion while
the dilation of the renal corpuscles may be due to an
increase in the filtration rate and consequently in urine
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volume, which may be a mechanism used by fish to
overcome the toxic effect of the pesticide (Roy and
Bhattacharya, 20006).

The decreases in the tubular lumen may be due
to the cloudy swelling of the epithelial cells of the
renal tubules, which could be a reversible change
Also, the dilation in the tubules lumen may be due to
the marked decrease in the length of the epithelial
cells as a result of epithelial tubules degeneration
while in the present study, the recognized
homogenous eosinophilic deposits within tubular
lumen could be attributed to the protein leakage into
the filtrate due to the glomerular disease (Roberts,
2001).

Lorsban used in the present research caused
some histopathological changes in the kidney tissues
and the used vitamin E was not able to prevent these
changes. Organophosphate insecticide chlorpyrifos
caused kidney damage, and a combination of vitamins
E and C reduced partially this damage. On a relative
basis, lorsban appears to be capable of producing a
wider spectrum of significant histopathologic
impairments in fish with even sub lethal
concentrations and should be categorized as an
important pollutant of the aquatic environment (Oncu
etal., 2002).

The morphometric study included condition
factor and renosomatic indices. The condition factor
(mg/cm’) of Nile tilapia (O. niloticus L.) of all treated
groups showed very minor change; significant
decrease in the condition factor of 5.28ug/l lorsban at
the end of the 3™ week compared to the control group
and vitamin E couldn’t prevent this decrease. The
significant lower condition factor was recorded by
Teh et al. (2005) in (Pogonichthys macrolepidotus)
exposed to sublethal concentrations of diazinon. The
few changes in condition factor through the present
experimental periods could be attributed to that, this
factor could not be enough a sensitive biomarker to
measure the environmental stress in natural
environments (Wijeyaratne and Pathiratne, 2006)

The recorded non significant effect of vitamin E
on the condition factor throughout the experimental
periods was also recorded in the freshwater fish
rainbow trout (Oncorhynchus mykiss)
(Chaiyapechara et al.,2003). This indicates that, the
addition of o-tocopherol to the diet did not
significantly alter the palatability of the diet, its
nutrient content, and the caloric values (Al- Juary et
al., 2006).

Tissue somatic indices, such as the renosomatic
index are general measurement of the overall
condition of fish or growth status of a specific tissue
(West, 1990). The minor changes was recorded in the
present study in the renosomatic index of fish treated
with lorsban. A significant decrease in the
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renosomatic index of fish treated with the high
sublethal concentration of lorsban was recorded at the
end of the 1% and 3™ weeks. While non significant
changes were observed in the vitamin E and the
vitamin E + lorsban treated groups throughout the
experimental periods. Absolute kidney weight and
relative kidney weight were decreased in methyl
parathion treated groups after 4and 7 weeks of
treatment, while did not show any significant changes
in vitamin E and C treated groups during experimental
periods compared to the control group (Kalender,
2007). We can concluded from the present study that
the toxic effect of lorsban on fish, is clear on their
behavioral and histopathological aspects of gills and
kidney tissues while vitamin E has a fair amelioration
effects on these parameters.
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Abstract: Glaucoma is one of the world’s leading causes of blindness. Astragalus membranaceus is a well-known
traditional Chinese herbal medicine widely used for a long time. The aim of our study is to evaluate the activity of
lowering intraocular pressure through the use of Astragalus membranaceus extract (AME) in an experimental
glaucoma model. The rats used in the study were divided into six groups: one sham group, two positive control
groups with topical brimonidine instillation and oral acetazolamide therapy, and three groups treated with AME
(low, medium and high dosage). The antioxidant activity of AME was accessible by MDA and GPx levels. The
ability to lower intraocular pressure (IOP) signified the efficiency of treating glaucoma. The results revealed that
AME may decrease the MDA production and restore the GPx level in the periocular blood. This extremely
beneficial effect may be by the same as that of brimonidine. Furthermore, AME also showed the ability to
significantly lower IOP as is the case with brimonidine and acetazolamide. AME is a relatively safe Chinese herbal
medicine with no observed side effects such as body-weight loss, or pathological change. In conclusion, the extract
of Astragalus membranaceus is beneficial in treating glaucoma during the development of progression of this

disease due to its significant IOP and antioxidant activities.
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1. Introduction have now been applied as one of the most attractive
Glaucoma is one of leading causes of ocular sources for medicinal purposes now [4].
diseases. It Comprises a prevalent group of retinal and Astragalus radix’ knows as huang ql’ is a
optic neuropathies that currently renders approximately widely used herbal material in traditional medicine. It
67 million people worldwide at risk for developing is one of the important“Qi tonifying”or adaptogenic
significant vision loss including blindness. Elevated herbs. It is used in cases of diarrhea, fatigue,
intraocular pressure (IOP) is a major factor for spontaneous sweating’ loss of appetite’ colds and
glaucomatous optic nerve damage. Although other shortness of breath, chronic ulcers and sores,
factors are postulated as playing a role in glaucoma, numbness and paralysis of the limbs, and edema. It is
IOP remains the best documented [1-2]. Thus, nearly also believed to enhance sexual performance.
all of our current glaucoma therapy is directed toward Currently, much of the pharamacological research is
lowering IOP. focused on that it had the anti-inflammatory, lipid-
Laser and surgical procedures for glaucoma modifying and liver-protective effects, restoring and
have being evaluated according to new treatment strengthening the immune response, enhancing the
guidelines. In addition, medical therapy has been used cardiovascular function and increasing the vitality
to lower IOP for many years; the mechanisms of the [5]. However, relatively little scientific information
medications include two major groups to control IOP has been obtained concerning on the role of
by either decreasing the production or enhancing the Astragalus membranaceus in curing ocular diseases
outflow drainage of aqueous humor [3]. Because of such as glaucoma. The purpose of our study is to
most drugs have different side effects, plant extracts determine whether the effect of the Astragalus radix
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includes a reduction of IOP and a solution to its
associated problems.

2. Material and Methods
Material

The Astragalus membranaceus (Fish.) was
purchased from an oriental drug store (Pingtung,
Taiwan) and was then prepared for the extraction of
Astragalus membranaceus (AME). At first, the dried
Astragalus membranaceus samples (200g) were
immersed in a 10-fold volume of dH,0, boiled at 80
‘C for one hour, and then the water extract was
collected. The process was repeated once. The fluid
refluxed for one hour in a reflux extraction apparatus
(Angu, Kaoshiung, Taiwan). The aqueous extract
solution was then filtered using filter paper and a
filter funnel. The filtered extract was dried
lyophilizely and then stored in an electronic dry
cabinet (Komry, Taipei, Taiwan) for subsequent
study.

Test animals

Thirty-six male Sprague-Dawley (SD) rats,
mean age about 8 weeks, were enrolled in this
experiment. Among them, 6 male SD rats belonged
to the control group (group 1). The other SD rats
received the subconjunctival betamethasone injection
(4mg) weekly (total of 3 doses for 3 weeks). It can
cause a significant increase in IOP after 3 treatments.
The elevated IOP varied 30-40 mmHg in this
experimental model (so the SD rats were identified as
having glaucoma). The other 30 SD rats with
glaucoma were divided into 5 groups (group 2 to
group 6 separately received various treatments). All
the SD rats were maintained under standard
laboratory conditions (12 h light/dark cycle,
temperature (22 = 2) °C). Standard meals (contents of
more than 25% crude protein, more than 4.5% crude
fat, less than 12% water, and less than 9% ash) and
sterilized water were available ad libitum. The rats
were procured one week before the experiments to
acclimatize them to the laboratory environment. All
protocols followed the guidelines of the institutional
ethics committee at Tajen University (Pingtung,
Taiwan). We measured the body weight body every
day and observed the daily activity and external
appearance every day during the entire study. At the
same time, we collected and recorded the daily total
urine output for further evaluation.

Effect of SCE on IOP in the Glaucoma Model

In accordance with the various treatments, all
subjects were divided into 6 groups. Group 1 (sham
group, received no special therapy) was made up of
rats with normal intraocular pressure. Groups 2 to 6
consisted of SD rats with glaucoma. Group 2
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received topical 0.15% brimonidine instillation two
times a day (Alhagan-P, Allergan, Inc., Texas, USA).
Groups 3 to 6 were administered acetazolamide
(Diamax, Taiwan Veterans Pharmaceutical Co Ltd.,
Taiwan)  (78.13mg/kg/day), = AME-100 (100
mg/kg/day), AME-200 (200 mg/kg/day) and ACE-
500 (500 wmgkg/day) by gastric gavages,
respectively. Checking IOP and periocular blood
tapping were assessed via ecthanol anesthesia. All
procedures in the experiment were performed in a
very short time when the rats were semi-conscious
and cooperative. When the study started at week 1,
the IOP of the left eye of the rats was measured with
the Tono-pen XL hand-held applanation tonometer
(Reichert, USA). The tip of this tonometer was
exactly touched the central cornea of the rats. This
procedure was completed under the light-microscopy
in order to avoid interfering with the inaccurate
central corneal thickness reading. The results would
be read automatically and the mean IOP was
determined after five times. In addition, blood
samples were tapped from the periocular region of
each right eye using microcapillary tubes. The total
collected blood was 1 CC from every SD rat. The
blood was applied to glutathione peroxidase (GPx)
and TBARS (thiobartituric acid reactive species) tests
at once. At the same time, one normal rat and one
glaucoma rat were sacrificed. The livers and kidneys
of these rats were excised and the specimens were
embedded in 20% formalin for further histological
analysis. From week 2 to 5 during the experiment, the
IOP of the left eye of each rat was checked. No
further blood blood was necessary. In addition to
IOP checking, the periocular blood tapping was also
carried out at the end of week 5. All the mice were
sacrificed, and kidneys and livers were all dissected
carefully for biopsy.

Determination of malondialdehyde (MDA ) level
In the case of MDA analysis, the modified
thiobartituric acid reactive species (TBARS) assay
was used to measure lipid peroxide. MDA, produced
by the oxidant of polyunsaturated fatty acids, reacts
with two molecules of TBA. At first, we used the
above solution and shook the solution to mix it well.
Then the solution was bathed under 37°C water for
one hour. Each tube was given 500 pL 0.1 N HCI and
200 pL 9.8% SDS. Then 900uL pure water was
poured in and mixed well: 2 mL 0.6% TBA was
mixed in a 95°C hot-water bath for one hour. The
solution was then cooled to room temperature for
about 10 min. The n-butanol was added in the
amount of 5 mL and mixed well by centrifugation at
a speed of 3000 rpm for 25 min at the temperature of
25°C. The upper clean solution was taken and loaded
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in a 200 puL/well. The layer of n-butanol yielded a
pink-red chromogen with an absorbance maximum at
532 nm measured by the ELISA reader. We can
analyze the changes of TBARS in each group before
and after treatment.

Determination of glutathione peroxidase (GPx)
activity

The agent RS 504 ( Randox Laboratories,
Antrim, UK ) was purchased from the market. Blood
samples were collected and only the upper layer was
added with a buffer diluted to 2%. We mixed it well
and heated it at 37°C for 3 minutes. Then the fluid
was added with 200ul 1.25 mM H,O, and mixed well
at 37°C in a water-bath for 3 minutes again. Then
4mL metaphosphate was added to the sediment
protein for mixing and centrifugated under 3000 rpm
at 4°C for 10 minutes. The upper clear fluid of 100ul
was poured in 100ul 0.4 M Na,HPO, and 50ul 0.4
mg/ml DTNB. Finally, we put the mixture inside an
oven at 37°C for 3 minutes in boiling water. At
422nm, absorbance was measured and in contrast
with GPX, a standard curve was introduced to
calculate the specific activity of GPx (U/mL) in each
extract solution. Then the levels of GPX in each
group were determined.

Histopathological evaluation

All tissue specimens were buried within 20%
formalin. After 24 hours, the fixative was replaced
with the appropriate buffer and subsequently
embedded in hydroxyethyl methylacrylate. We
obtained series of sections (at an interval of Sum),
and they were all stained with haematoxylin and
eosin stain (H&E stain). The results were observed
and taken pictures were taken under a light
microscope (Nikon, Japan).

Statistical analysis

All values are shown with a mean + standard
deviation (SD). The changes of GPx activity, TBARS
level, IOP, and body weight before and after
treatment were analyzed by an ANOVA (analysis of
variance) test. If the measured IOP was less than 18
mmHg, we suggested that the period time of
treatment had reached the target IOP, and “success”
was defined according to the criteria of the Advanced
Glaucoma Intervention Study (AGIS). A p value of
less than 0.05 was considered significant.

3. Results
3.1 The changes of the external appearance and body
weight after 5 weeks of treatment
The body-weight changes of six groups after
treatment for 5 weeks of are shown in table 1. The
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mice in group 3 had mild, relatively retarded growth;
the other groups experienced normal weight gained.
In addition, the appearance of SD rats that took oral
acetazolamide had poorer quality of hair and daily
exercise performance, as well as an unstable gait. The
results indicated that the rats that received oral
acetazolamide treatment experienced a reverse effect
on body weight, external appearance and daily
activity.

3.2 Effect of AME on IOP in the Glaucoma Model
The IOP of glaucoma mice in all groups (except
group 1) before and after 5 week of treatment all had
significant differences statistically by ANOVA test
(Table 1). It showed that the SD rate with high IOP
treated five weeks by topical brimonidine use, oral
acetazolamide, and any doses of AME all
experienced “success” (IOP < 18 mmHg)(Table 2).
However, only group 3 and 6 had reached the target
IOP beginning at week 4. This means that oral
diacetazolamide and H-AME showed the better
efficacy. In the meantime, AME-500 even revealed
stronger ability to reduce IOP apparently than the
AME-100 and AME-200. It may show the dose-
dependent relationship in which a higher dose of
AME may reduce the IOP more quickly.
Furthermore, any dose of AME all should reach the
target IOP after 5 weeks of treatment. The ability to
reduce IOP in all AME was not any less than that of
the groups that used brimonidine and acetazolamide.

Table 1: Variation in body weight and intraocular
pressure(IOP) before and after various treatments for
5 weeks

G Before

"OUP TRody weight(z)  IOP(mmHg)
1(n=6) 195.543.5 18.542.6
2n=6) 202.7+2.7 36.6+2.7
3(n=6) 204.742.5 35.543.4
4(n=6) 208.943.5 32.5+4.5
5(n=6) 198.7+4.6 31.5+4.7
6(n=6) 204.5+4.6 340435

After

Group =5 weight(@) _TOP(mmilg)
1(n=6) 360.6+6.8%** 19.243.5
2(n=6) 368.5+17.3%** 19.444.5%
3(n=6) 268.9+9.1* 15,745, 5%
4(n=6) 369.7+0.5%** 20.6+4.7*
5(n=6) 370.9+15.5%+* 19.6+5.5*
6(n=6) 362.7+0 8%** 16.543.5%*

* P<<0.05, ** P<<(0.01, *** P<<0.001, Significantly
differed before and after treatment for 5 weeks by
ANOVA
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Table 2: Different intraocular pressures (IOP) of each
group within each week

Group n mél?-li)(
1 6 13527
2 6  374+21
3 6 356419
Week 1 4 6  335+23
5 6  368+45
6 6  39.6+54
1 6 15.4+3.0
2 6 325434
3 6  305+44
Week 2 4 6 30625
5 6 326436
6 6 336438
1 6 146528
2 6  27.6+48
3 6  254+52
Week 3 4 6 35234
5 6 345435
6 6  32.6+48
1 6 16.8+3.4
2 6  205+52
3 6 17.643.2
Week 4 4 6 256436
5 6 226445
6 6 175426
1 6 155427
2 6 164+ 1.5
3 6 13.8413
Week 5 4 6 17.8+45
5 6 16.6+1.9
6 6 15.642.5

3.3 The total urine output before and after treatment
The total urine output in each group before and
after various treatments for 5 weeks was shown
(Table 3). Significant increases in daily urine output
were found in group 3 (oral acetazolamide) and
group 4 to 6 (any doses of AME). This demonstrated
that acetazolamide may have a diuretic effect. At the
same time, it is not surprising that Astragalus
membranaceus has marked diuretic effect.

3.4 The GPx level in the periocular blood before and
after treatment

Table 4 shows the GPx level in the periocular
blood before and after treatment for 5 weeks was
shown (Table 4). The GPx level in groups 1 and 3
revealed no significance for 5 weeks. Before the
treatment in group 2, an average GPx of 6.1+ 0.4
(u/mg protein) was noted. After treatment with
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topical brimonidine instillation, it rose to 19.2+ 1.4
(u/mg protein) (p<<0.01). In group 4 and 5, the GPx
level apparently changed after AME-100 and AME-
200 (p<<0.01). However, the GPx level before and
after AME-500 in group 6 were noted more
significantly (5.9+ 1.0 v/mg protein vs 24.5 = 4.9
u/mg protein; p < 0.001). This means that the
treatment with topical brimonidine instillation and
any doses of AME may restore the GPx and enhance
the associated antioxidant activities in the periocular
circulation.

Table 3: Variation in total urine output before and
after various treatments for 5 weeks

Group Before (ml/24hr) After (ml/24hr)
1(n=6) 143.5+10.2 148.4+9.5
2(n=6) 156.4+8.7 156.4+10.4
3(n=6) 153.4+9.5 234.845.6"
4(n=6) 147.5+8.5 198.7+10.6"
5(n=6) 155.6+12.5 227.548.4"
6(n=6) 150.4+9.6 239.549.5"

* P<<0.05, ** P<<0.01, Significantly differed before
and after treatment for 5 weeks by ANOVA

3.5 The TBARS level around the periocular blood
before and after treatment

Table 4 shows the TBARS level in the
periocular blood before and after treatment for 5
weeks was shown (Table 4). The TBARS level in
group | revealed no significant change for 5 weeks.
Before the treatment in group 2, an average TBARS
of 0.8 £ 0.1 nmul/mg protein was noted. After
treatment of topical brimonidine instillation, it
reduced to 0.4 + 0.2 nmul/mg protein (p<<0.05). In
group 3, the level of TBARS revealed no remarkable
change after oral acetazolamide. The TBARS level
before and after any doses of AME in group 4 to 6
were all noted as be significant (p < 0.05). This
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means that the treatment of the glaucoma mice with
topical brimonidine instillation, and any doses of
AME may decrease the MDA production in the
periocular blood.

Table 4 : Variation in GPx and TBARSm level before
and after various treatments for 5 weeks

Before
Group GPx TBARS
(u/mg Pro) (nmul/mg Pro)
1(n=6) 6.2+1.8 0.240.2
2(n=6) 6.140.4 0.8+0.1
3(n=0) 6.0£1.2 0.7£0.3
4(n=6) 6.11.1 0.8+0.2
5(n=6) 6.1+0.8 0.8+0.1
6(n=0) 5.9£1.0 0.8+0.2
After
Group GPx TBARS
(u/mg Pro) (nmul/mg Pro)

1(n=6) 6.5£2.2 0.2£0.1

0.4+0.2%*
2n=6)  19.2+].4%*

0.6+0.3
3(n=0) 8.6x1.4

0.3+0.1*
4(n=6) 17.545.4%%*

0.3+0.1*
5(n=6)  20.2:41.2%*

0.4+0.1*
6(n=0) 24.5+4 9%**

* P<<0.05, ** P<<0.01, *** P<<0.001, Significantly
differed before and after treatment for 5 weeks by
ANOVA

3.6 The histological results of the livers and kidneys
after oral acetazolamide for 5 weeks

We observed that the kidney and liver of
glaucoma rats treated for 5 weeks with AME all had
normal morphologic features (data not shown).
Meanwhile, when the SD rats with glaucoma were
treated with oral acetazolamide, the lipidosis were
detected (Fig. 1). The results indicated that glaucoma
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mice treated with AME showed no remarkable
complications in hepatic and renal tissue. In addition,
we still have to pay attention to the side effects of
systemic CAls such as acetazolamide in treating
glaucoma rats for an extended time.

-

(a2}

L.

Fig. 1: The rats treated with oral acetazolamide in
group 3 all showed abnormality of the cells of liver.
We found that the nodules lesion with collection of
abundant cytoplasm; containing micro-vesicles,
consistent with fatty liver. ((a). 20x, (b). 40x, (c).
100x, (d). 200x, (e). 400x). H& E stain.

4. Discussion

Glaucoma is a disease characterized by a
specific pattern of optic head and visual field
damage. Although several risk factors for glaucoma
have been identified, elevated IOP is the best known.
If failed to effectively control IOP, the progression of
glaucoma may further cause the death of the retinal
ganglion cells, resulting in loss of vision. Although
there is no doubt that glaucoma has been traditionally
associated with high IOP, glaucoma is now
considered as a multi-factorial disease. However, IOP
is still the most important risk factor for the
development of glaucomatous optic nerve damage.
Because the higher IOP directly leads to mechanical
compression and associated optic nerve damage, the
ophthalmologists may try to reduce IOP at once. Now
for patients with glaucoma, medical, laser, and
surgical therapy are used to decrease the formation of
aqueous humor or to enhance its outflow. Medical
treatments which included B-adrenergic receptor
antagonists (eg. Timolol), a-adrenergic receptor
agonists (eg. brimonidine), carbonic anhydrase
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inhibitors (CAls) (eg. dorzolamide  and
acetazolamide) and prostagladin analogues (eg.
lantanoprost) are popular in treating various types of
glaucoma. Until now, topical instillation of anti-
glaucoma drugs is still the primary and first choice
for treatment.

Most methods for induction of the glaucoma
involved partial destruction of the aqueous humor
outflow to abruptly raise IOP. For example, rabbits
subjected to acute water loading were employed and
induced the ocular hypertension model successfully.
Some researchers had injected the alpha
chymotrypsin into the posterior chamber of the eyes
of normal rabbits. Some 70% of the animals may
produce prolonged elevation in IOP because of the
obstruction of the iridocorneal angle with zonular and
inflammatory debris, angle closure, and peripheral
anterior synechiae. Recent studies exposed animals to
steroids for a long time and at a high dosage level
(via eye drops, injection under the cornea or drug
administration) to increase aqueous humor inflow
and high IOP [6]. Galassi et al. used 0.1%
dexamethasone eye drops 3 times a day for 5 weeks
to induce the occurrence of glaucoma in New
Zealand albino rabbits [7]; Agarwal et al. tried to use
1% prednisolone twice a day by topical instillation
for 40 days to cause a rise in IOP in young rabbits. A
rise of 31% -58% was observed at the end of the 40-
day periods [8]. In our study, we used the method of
subconjunctival betamethasone injection (4mg dose
in each week, total 3 weeks) to create the
experimental glaucoma model. Indeed, the rats offer
advantages of availability, low purchase and
maintenance costs, and ease of handling without
general anesthesia which can affect the actual IOP.
Therefore, we could measure the IOP quickly and
correctly. At the same time, the development of the
Tonopen tonometer with a small applanation tip,
which was used in our study is very popular in the
world [9].

The principal therapy used in the treatment of
glaucoma is to reduce the IOP at first. Therefore, it is
sometimes successful in halting the progression of
this disease. However, the elucidation of the other
prospective factors would provide us with additional
targets for the development of a novel treatment.
Clinically, ophthalmologists found that although IOP
was well controlled in glaucoma patients, the visual
field damage or optic nerve head excavation also
progressed step by step. Hence, many researchers had
tried to focus on other factors that impacted the
glaucoma. For example, Craig and his staff stated
that the possible etiology of glaucoma may be due to
genetics. Anderson et al. believed that the blockage
of axoplasmic transport in the optic nerve is one of

http://www.sciencepub.net/life

129

the causes of glaucoma. Quigley et al. proposed that
the poor nutrition may contribute to glaucoma.
Flammer et al. suggested that vascular dys-regulation
should be a principal risk factor for glaucomatous
damage.

Recent knowledge about glaucoma shows that
we can not seek for the explanation of some
dilemmas exclusively in ophthalmology and related
medical disciplines, but also in the fundamental
scientific disciplines of genetics and biochemistry,
leading us to the genetic and molecular definition of
the etiology of glaucoma. Intensive investigations of
oxidative stress in glaucoma have now been done.
The relationship between free radicals, oxidative
stress and glaucoma is now well discussed now. Free
radials are known to occur as the natural by-products
under physiological conditions. Oxyradical-induced
cytotoxocity arises from both acute and chronic
increases in reactive oxygen species (ROS), which
give rise to subsequent lipid peroxidation. For
example, Welge-Liissen et al. stated the pathogenesis
of primary open-angle glaucoma (POAG) may be the
formation of oxidative stress in the trabecular
meshwork [10]. Therefore the use of antioxidants and
IOP-lowering drugs could help to reduce the
progression of POAG. Yildrim and his coworkers
contested the links of the pathogenic mechanism of
glaucoma and oxidative stress by indicating a higher
level of myeloperoxidase and catalase of patients
with POAG [11].

Oxidative stress occurs in the chain of some
acute inflammatory reactions to the ocular tissues in
humans. Under certain circumstances, the level of
antioxidants and associated enzymes of the aqueous
humor may change. For example, superoxide
dismutase (SOD) will increase in some chronic
diseases including HIV infection and Alzheimer’s
disease. The effects on the glaucoma patients may
be chronic, gradually damaging, with a cumulative
effect. In patients with glaucoma, the oxidants have
an important role in phagocytosis, and the oxidants
damaged the blood vessels’ endothelial cells, and
adjoining neural tissue. Additionally, they also
disturb the structure and function of numerous bio-
molecules and cellular organeles by increasing the
accumulation of an extra-cellular matrix, resulting in
a change in the cytoskeleton and cellular senescence
[12]. Furhmore, the excessive free radicals will give
rise to the lipid peroxidation and influence the
modulation of the cellular signaling pathway and the
ion transport mechanism. Zhou and his colleague
mentioned that extensive oxidative stress may result
in reduced trabecular meshwork cells, leading to cell
loss, compromised trabecular meshworsk integrity,
and pathologic consequences [13]. To our
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knowledge, the hydrogen peroxide (H,O,) and
superoxide anion (O;" * ) in the anterior chamber will
compromise the function of the trabecular meshwork
and play an important role in the pathogenesis of
glaucoma under oxidative stress. According to the
previous reports, the patients with chronic glaucoma
have a higher level of peroxidation. For example,
Vendemiale et al. found the ability of antioxidant
effects will dramatically decrease in case of
glaucoma [14]. The damaged structures will decrease
the drainage of aqueous humor and then cause IOP
elevation in patients with glaucoma.

However, there are many antioxidant enzymes
that help to reduce oxidative damage and also help to
scavenge lipid hydroperoxides and protect against
oxidative stress. One of them is glutathione
peroxidase (GPx) that catalyze the breakdown of
peroxides. It is widely accepted and experimentally
proven the catabolic process can generate oxygen-
free radicals and other ROS. Total antioxidant status
was significantly decreased in the glaucoma group.
For example, Majsterek et al. had reported that the
activity of antioxidant enzymes such as GPx may
decrease in POAG [15]. Thus, we believed that
increased activity of GPx in the periocular blood flow
may help to remove the free radicals in patients with
glaucoma. Malondialdehyde (MDA), which is the
end product of lipid peroxidation, not only indicates
the level of lipid peroxidation, but also reflects the
extent of oxygen-free radical formation. For example,
Ghanem et al. tapered the aqueous humor of
glaucoma patients and determined obtained that the
MDA level showed an increase [16]. Chang et al
demonstrated that increased levels of oxidative stress
products such as MDA may be associated with
primary angle-closure glaucoma [17]. Thus, the
decreased MDA level presents the good antioxidant
capabilities.

It had been shown that the Astargalus
membranaceus may protect the mitochondria against
lipid peroxidation and have a marked anti-oxidative
ability [18]. In our study, we found that any doses of
AME and topical brimonidine might increase the
GPx level and decreased the MDA production
significantly in the periocular circulation. Now GPx
are thought to be responsible for decreased oxidative
stress [19]. As we know, MDA production presents
the accumulation of lipid peroxidation. Thus, we can
conclude that Astargalus membranaceus may be
beneficial in the treatment of glaucoma. In recent
years, natural products with antioxidant activity have
drawn the most attention. Astragalus membranaceus
is widely used for prevention of ROS-mediated injury
in pathological situation through its antioxidant
properties. A literature review had revealed that the
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antioxidant effects may come from Astragaloside IV,
which is one of the main active components. It is a
potent free radical scavenger capable of reducing
both superoxide and hydroxyl radials [20].
Astragaloside IV also may attenuate the MDA after
ischemia and restored the tissue levels of GPx [21].
The biochemical process has been suggested in which
the phenyl hydroxyl and cyclic propane groups are
likely effective for their antioxidant properties. In our
study, topical brinomidine has the same effect. On
the other hand, oral acetazolamide did not show
reduced MDA and increased GPx levels after five
weeks. Recently, it was even reported that topical
administration of dorzolamide markedly diminished
oxidative stress and lowered the MDA level in
patients with glaucoma [22]. Why the systemic use of
acetazolamide did not show the same effect needs
further investigation.

The results of this study show that topical use
of brimonidine, oral acetazolamide, and any doses of
AME all demonstrated significant IOP-lowering
activity and reached the target IOP after 5 weeks. It is
interesting to know how the mechanism of lowering
IOP for Astragalus membranaceus works is. At first,
the extracts from the root of Astragalus
membranaceus was found to induce the vasodilation
through the nitric oxide-guanosine 3°,5’-cyclic
monophosphate (NO-cGMP) pathway and reduce the
Ca'" concentration in vascular smooth muscle cells
[23]. Some scholars have demonstrated that the -
aminobutyric acid from Astragalus membranaceus
has the ability to decrease blood pressure through the
mechanism of vasodilation. The hypo-tensive
function of AME is equal to that of atenolol. Zhang et
al. also demonstrated that the vaso-relaxant action of
Astragaloside IV could increase blood flow which
was attributed mainly to the endothelium—dependent
NO-cGMP pathway [24]. In our opinion, the vaso-
dilation of the smooth muscle of the afferent
arterioles of the glomerulus may hence, increase the
renal blood flow, the glomerular filtration rate (GFR),
and the function of diuresis. Recently Memarzadeh
and his coworker identified that higher systolic and
mean arterial blood pressure are associated with a
higher prevalence of glaucoma. They concluded that
lowering the blood pressure may have the benefit of
reducing the developing glaucomatous damage [25].
Thus, it showed the indirect evidence that Astragalus
membranaceus may lower the blood pressure and
IOP at the same time.

Another mechanism of the ability of Astragalus
membranaceus in human to reduce IOP may be the
diuretic effect which was ever described in ancient
Chinese books, but its mechanism has not been
identified. Definitely, the diuretics could increase the
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urine output and decrease the volume of interstitial
fluid. For example, acetazolamide could lower the
IOP because of the reduction of the formation of
aqueous humor and the enhancement of the diuretic
function. In our study, we could find the increased
amount of daily total urine output after the treatment
of acetazolamide and any doses of AME. This is
good evidence about lowering IOP. A recent
literature review also indicates that the aqueous
extract of Astragali radix may facilitate human
natriuresis and diuresis [26]. Their conclusion is that
AME may induce the natriuresis by means of the
enhancement of the renal response to atrial natriuretic
peptide (ANP). However, the active component
deserves further investigation.

In clinics, acetazolamide is always administered
according to the patient’s condition. In recent years,
acetazolamide has been often used to quickly reduce
IOP before surgery or for acute glaucoma. In our
study, the experimental rats were given the dosage
according to their own weight. However, poor external
appearance, retarded growth, and weight gain were
observed apparently in the group. The fact that
acetazolamide may induced metabolic acidosis is well
known now. Metabolic acidosis may be a mediating
factor for growth failure. Sharan et al. demonstrated
that chronic metabolic acidosis exerts as an anti-
anabolic effect in bone growth centers, which is partly
related to a state of resistance to growth hormone and
insulin-like growth factor-1 (IGF-1) [27]. This
phenomenon maybe could perhaps be used to explain
the retarded growth and abnormal weight gain of the
SD rats with oral acetazolamide. We also found the
less shiny hair and an unstable gait in this group. The
carbonic anhydrases are not only distributed at the
ciliary body and renal tubular lumen but also at the
endothelial cells of the capillary vessels. Therefore,
orally administered acetazolamide will cause the loss
of potassium ions resulting in rats with hypokaliemia
demonstrating muscle weakness. The hypokalemic
patient being treated with acetazolamide, which
induces muscle weakness, has ever been reported.
Acetazolamide may reduce exercise capacity
associated with increased perception of leg fatigue
[28]. These articles are compatible with our findings.
At the same time, the liver biopsy in orally
administrated acetazolamide group at the end of this
experiment showed abnormal findings. We found
nodule lesions with a collection of abundant cytoplasm
containing micro-vesicles, consistent with fatty liver.
However, we can not find out the associated problem
through a Medline search. Further evaluation of the
etiology and mechanism is needed. We also observed
that the SD rats receiving different dosages of AME all
have a normal external appearance and normal body-
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weight gain. We can conclude that any dosage of AME
will provide glaucoma patients with a higher efficacy,
and safer method of treatment without apparent
complications.

5. Conclusion

Indeed, the use of natural herbal medicine to
treat glaucoma has been of interest concerned in many
countries now. For example, extracts of the seeds of
Daucus carota, and the fruits of Aegle Marmelos were
proved to reduce the IOP (8 ] . In China, Jue Ming Zi
has been used for the treatment of “green blindness”
for thousands of years. Our study supported that
Astragalas membranaceus may help to control the IOP.
In addition, it also enhances the antioxidant effect
around the periocular region. Therefore, we concluded
that the extract of Astragalas membranaceus has the
theoretical and clinical bases to lower the IOP, and it
could be used for the prevention and treatment of
glaucoma in the near future.
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Abstract: Carbon bio-nanocapsules, a graphitic structure of nanoparticles with a hollow core, have been synthesized
via an enhanced detonation process using a Trinitrotoulene (TNT) explosive with parts of toulene as carbon sources
and solvent in the presence of titanium dioxide (TiO,) powder as starting mixtures. Titanium nanoparticles, in stu
formed from a detonation-assisted decomposition and rapid reduction of titanium dioxide, show good metal-induced
activity for nanocapsule nucleation and for disproportionation reaction of from the TNT detonation. The products of
hollow carbon nanocapsules are characterized by XRD, TGA, TEM and EDX techniques. The results shows that
surface of hollow carbon bio-nanocapsules displays multilayer wall in structure with 0.35 nm space between the
layers and the external diameter of the hollow carbon nanocapsules is 20-90 nm with the thickness of the wall is
about 3-10 nm. The method is capable of assembling of the carbon nanocapsules without the participaation of a
catalyst. This novel method can be as an alternative technique and may give great potential for the cost-effective
ptroduction of hollow carbon nanocapsules.
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1. Introduction

Nano-structured materials have an area of intense
research recently due to novel structure-related
physical and chemistry properties as well as variety
of significant potential applications [1-3]. Carbon
nanocapsules are basically constituted by sp2 C-C
covalent bonds as in graphite planes. Their syntheses
have been highly successful following various routes,
such as laser evaporation or arc-discharge of
graphite, catalytic chemical vapor deposition, and
decomposition of organic explosives [4;5]. These
methods are based on a common key process: the
assembly of small carbon species (Cn) generated at
high temperatures. The presence of discontinued
defects in the tube structures means that an individual
tube could be actually viewed as an assembly of
small grapheme sheets and that they could be directly
synthesized from the graphene sheets under mild
conditions if proper organization technology is
available. Although the intrinsic high-energy
consumption and intensive hardware of these
techniques are mainly responsible for the high cost,
the studies on the structures of carbon nanostructures
have shown that the practically obtained carbon
nanomaterials are highly defective and have a local
structure similar to that of turbostratic graphite [6-8].
In the synthesized carbon nanostructured samples,
graphitic impurity nanocapsules are always present.
Using detonation chemistry for peaceful purposes is
an interesting and challenging issue, especially for
nanostructure constructions due to simple processing

and low production cost. This process has been
developed industrially over 15 years to produce
flexible graphite for the application of sealing
gaskets. In the synthesized carbon nanocapsule
samples, graphitic impurity nanoparticles are always
present. They seriously hamper the accurate
characterization of the bulk properties of
nanocapsules and affect their practical applications.
To remove these impurities, various purification
methods have been developed. Although the
graphitic nanoparticles intrinsically contain richer
sub-stable nonhexagonal rings and thus are more
reactive than carbon nanocapsules, the presence of
defects in the tube structures renders the purification
difficult. Hence, carbonaceous impurities are also
frequently present in the inner voids of tubes. These
internal impurities are more resistant and survive
even under purification-purposed deep oxidation that
causes severe damage to the tubes. How to use these
impurity graphitic nanoparticles as a valuable carbon
sources is of great interest but, to our knowledge, has
not yet been achieved. The synthesis generally
employs high-energy explosives and operates at very
high loading densities to reach a detonation state with
extremely high pressures and temperatures, typically
a few tens GPa and thousands degrees [9]. In this
paper, the detonation of a TNT explosive was used
for the first time to synthesize carbon nanocapsules at
HP and HT reaction conditions by introducing metal
catalyst (Ti) with some content of carbon source of
wax (10 wt %) into the detonation system.
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2. Experimental

The detonation of TNT was performed in a
sealed stainless steal pressure vessel, induced by
rapid heating to its’s ignition temperature.
TNT/Titanium dioxide /Wax mixture was prepared in
desired ratios, serving as catalyst precursor and
additional carbon source, respectively. When the
detonation occurs, high pressure of shock wave and
temperature are produced inside the vessel. After the
detonation, the vessel was cooled in air and emptied
of gaseous products, and then the solid products were
collected. TNT was used as the explosive to generate
the high temperature required and to provide part of
carbon species for assembling nanocapsules [10]. A
small quantity of the as-prepared carbon
nanomaterials has been dispersed in ethanol and
dispersed onto copper grids in order to perform
detailed  observations on individual carbon
nanostructures by TEM and high resolution TEM

{1

o
-‘rwwn-‘ﬂrﬂ-r
I\

Figure 1. Schematic diagram of catalytic detonation of
TNT to form nanomaterials.

In addition to the elemental metal catalyst (Ti),
agglomerates of carbon nanoparticles can be seen as
well. The carbon nanocapsules exhibit outer
diameters of 100-120 nm. mixture are virtually
stressed that simply mixing TiO, with 20% wax.
While metal complex reaction is clearly essential,
there appears to be pronounced specificity with
respect to precursor structure, suggesting perhaps the
necessity for certain molecular or packing features
conducive to closed shell carbon construction.

Fig. 3 shows a TEM image of the obtained
materials with the change of composition to Ti metal,
indicating dramatic changes in composition and
morphology. Carbonaceous  impurities  are

(HR-TEM). Energy-dispersive X-ray (EDX) analyses
were coupled to TEM observations to determine the
nature of the products.

3. Results and Discussion

In this research, the detonation synthetic system
(Fig. 1.) can provide a unique environment, which
ensures a survival of the pre-fed catalyst and
simultaneously a ready generation of the Cn species.
This advantage of the detonation system enables us
to give an insight into the self-catalysis of carbon
nanostructures under the conditions. From the SEM
image and TGA results of detonation products using
TNT with the mixture of Nickelocene/C4H,o, it can
be seen that copper from the cartridge wall melted
and solidified to lumps of different size, ranging
from several hundred nanometers to over a micron

(Fig. 2).

10’11‘111 ’ B
Figure 2. TEM image for the detonation of TNT to
synthesis nanocapsules using Ti catalyst.

significantly reduced for both the materials external
to the tubes and the materials in the cavities of the
tubes. The newly formed tube walls are the
consequence of the assembly of the functionalized
graphene sheets. The nanostructures are well
constructed, with uniform wall thickness along full
tube and large interval spaces between the outer and
inner tubes. The tube ends are normally open, which
facilitates further intuitional observations of the
perfect structures. Moreover, TEM image of an
individual nanostructures assembly at its open end.
Both the outer and inner tube moieties are clearly
observable, confirming the encased tubular
structures.
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Figure 3. XRD spectrum of the as-synthesized product using
TNT/Ti0,/Wax mixture.

The high-yield formation of nanostructures other
than re-integrated carbon particles indicates that the
functionalized grapheme sheets have a preference to
assemble in the direction of the pristine tubes.
Combined with the uniformity of the wall thickness
of the newly formed tube moieties, it also suggests
that the graphene layers have very strong
self-managing and self-tailoring abilities, even in the
used mild wet chemical environment. Fig. 4 presents
the high-resolution TEM image of the walls of a tube
assembly. The wall of the inner tube shows a
fishbone-like graphitic structure with interlayer
distances of 0.34 nm, which is similar to the structure
of pristine tubes. The outer tube is clearly the newly
assembled moiety. It exhibits pre-graphitic
short-rangeordered structure, with larger interlayer
distances of about 0.35 nm and many discontinued
and dislocated defects. Such a structure is a reflection

5 1/mun

Figure 4. HRTEM image for metallic detonation of TNT to

form Ti induced carbon nanostructures.

of the soft chemical characteristic of the assembling
process involved linkage mode of the small graphene
segments. Tailoring the structures into well-ordered
graphitic  structures is possible by annealing
treatments at high temperatures, which could clip off
the involved oxygen-containing groups and weld the
small graphene sheets together by forming C-C
bonds. Fabrication of nanostructures has been
accomplished before. The present method is based on
a soft chemical technology and it should be easier to
rationally control the tubular structures and to
produce them. The multisurface and multichannel
characteristics of the tube nanostructures should be
greatly beneficial for the improvement or tuning of
nanocapsule properties and for wide potential
applications in catalysis, gas storage and sensing,
electrode materials, and so on, like the conventional
single-channel nanocapsule.
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Figure 5. ED patterns and EDX mapping results of the catalytic detonation of TNT to form metallic core-shell
nanoparticles
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In Fig. 5, a crystalline metal particle can be seen.
EDX investigation showed that it is TiO, particles
containing small amounts of copper (from the
ignition wall). Most of the nanocapsules in this
sample ended in such spherical crystalline Ti
particles which are not transparent to the TEM
electron beam. The outer layers are not entirely
parallel, indicating some degree of turbostratic
disordering. In addition to the metal, the carbon
nanomaterials formation was influenced by the
experimental set-up, especially the method of
sealing. This indicates that the pressure and
temperature versus time changes need to be
considered in order to fully understand or describe
the  nanocapsule formation by  detonative
decomposition techniques. A very high Ti content of
nearly 100% of these lumps, was verified using
EDX. Additionally, the TEM micrograph shows that
the length of the tubes can reach more than a dozen
microns and that they are segmented. A detailed and
quantitative studies of the influence of nitrogen
incorporation on the morphology of carbon
nanostructures remains to be conducted in the future.
In the experiments without any gasket between the
steel plates, a very fast pressure decline can be
assumed, as the detonation was loudly audible. The
solid carbon yield in these cases was small and no
tubes, only nanocapsules were found. The
graphitization was not very distinct, as observed by
TEM. However, no attempts were made to measure
the maximum pressure or its decline as a function of
time, and the conclusions of this work hence must
remain qualitative.

11/21/2011

4. Conclusion

In this paper, a very common CHNO explosive,
TNT, is employed with a Ti metal as a catalyst with
sufficient carbon sources introduced into the
detonation system. Such a catalytic detonation
process is chemically much different from that for
pure explosives and facilitates practical operation.
Compared to the other processes for the syntheses of
carbon nanocapsules, the in-stui method used in the
current work is characterized by high-density and
high-pressure conditions, which experimentally
shows that carbon nanostructures can grow in such
an environment and provides an alternative process
for producing nanostructures and a potential route for
carbon bio-nanocapsule formation, especially in high
density environments with the existing carbon
species with the presence of Ti metal compounds.
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Abstract: This paper proposes a radio frequency identification-based (RFID-based) self healthcare management
system which allows a user to identify his/her identification and measure/record their physical fitness and
physiology conditions automatically. The system consists of a RFID tag, a RFID reader, a microprocessor-embedded
main control system, and several peripherals, including blood pressure meter, ear-temperature meter, and
body-weight meter, balance measurement, speed test for running back-forth measurement, etc. The RFID tag and
reader are used to store and read a user’s identification, physical fitness condition as well as physiology data. The
main control system with MINI2440 ARM microprocessor and WinCE 6.0 platform embedded would identify the
user’s identification and then initiate the peripheral device to measure his/her physiology conditions. The measured
data is then transmitted and stored in the RFID tag and database. The user interface and database are built by C++
codes. According to the experimental results, the proposed system with easy operations allows users to finish the
process of measuring a user’s physiology conditions in 3 minutes and allows users to output the measured data
coupled with users’ body mass index (BMI) for self health management references and support medical diagnosis to
qualify the medical treatment, rehabilitation or training in advance.

[Sung-Tsun Shih, Chian-Yi Chao, Chin-Ming Hsu. Measuring Physical Fitness Condition System with Self
Healthcare Capability Based on RFID Technology. Life Science Journal. 2011;8(4):137-142] (ISSN: 1097-8135).
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1. Introduction [5], Chinese American children [6], and Australians
In order to have longer life and increase life [7]. In addition, several references have stated that
quality, people generally would trace their health monitoring blood pressure [8-9], body temperature
conditions and prevent/control diseases and their [10-11], and weight loss or gained [12-13] are
physiology conditions by two ways, including taking important to raise life index quality and lead to a
time to hospital for periodical diagnostic personally or longer life expectancy. Sain et al. [14] also mentioned
purchasing the health instruments for measuring their that user healthcare data like ECG and temperature is
physical fitness conditions ordinarily. These reactions important for basic healthcare needs.
can be explained by the statement -- a good gauge of However, the method for taking time to hospital
the risk for diseases that can occur with more body fat is energy and time consuming; the method for self
is associated with body mass index (BMI); the higher measuring health condition is usually based on hand
BMI will cause the higher risk for certain diseases writing for storing the measured data. This implies
such as heart disease, high blood pressure, type 2 collecting and connecting these measured medical
diabetes, gallstones, breathing problems, and certain data are ineffective and inconvenient. The reference
cancers [1]. For more examples, Crespo et al. [2] and [15] proposed a sensor-based homecare health-alert
Eissa et al. [3] discussed the association of the system for older people and suggested that there is a
physical activity, physiology conditions, and diseases. need for automatic sensor-based personal healthcare
Crespo et al. analyzed the data for the relationship systems. Therefore, to overcome the weaknesses
between physical activity and overweight status to described above, this paper applies radio frequency
all-cause mortality in 9,136 men. Eissa et al. found identification (RFID) technology to provide the
that each l-unit increase in physical activity was advantages of storing /reading data quickly, processing
associated with an increase in systolic blood pressure large volumes of multiple data sets at the same time,
of 0.02 mm Hg, in diastolic blood pressure of 0.01 improving efficiency of operations, and accurately
mm Hg, and in heart of 0.02 beat/min. The conclusion monitoring processes for people.
made is that the association of blood pressure with RFID technology provides the advantages of
physical activity was significantly less for those with storing/reading data quickly, processing large volumes
higher BMI. Similar issues also have been studied of multiple data sets at the same time, improving
specifically for American youth [4], Japanese women efficiency of operations, and accurately monitoring
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processes for people [16]. Several references [17-23]
have applied RFID technology to manage medical
data effectively and efficiently. Hsu [17] designed an
intelligent real time healthcare system for far-end
users. Chang [18] proposed a RFID-embedded system
with capable of monitoring users’ electrocardiogram
(ECG) signals for long-distance self healthcare
application. Lo, et al. [19] discussed the potential of
RFID technology in healthcare industry. Meiller et al.
[20] developed a knowledge-based system for
healthcare applications with RFID  generated
information. Huang et al. [21] proposed the limb
prosthesis healthcare self-training system. The RFID
readers and tags are employed to acquire the 3D
positioning information of the amputee’s limbs in this
work to assist in diagnosing the amputee’s walking
problem. Lee et al. [22] and Shih [23] used RFID
technology to design a body fat or blood presssure
management system with the capabilities of remote
monitoring and sounding suggestions.

Therefore, this study proposes a RFID-based
physical fitness condition measuring system which
allows a user to identify his/her identification and
measure/record their physical fitness and physiology
conditions automatically. The measured outputs of the
proposed system has the advantages of supporting
medical diagnosis to quantify the medical treatment,
rehabilitation or training as well as managing medical
data effectively and efficiently. Moreover, it is
compatible with most medical measurement
instruments and supports ecasy operations. In the
following, Section 2 describes the proposed self health
management system. The experimental results are
shown in Section 3. Finally, the conclusion and future
works are summarized in Section 4.

2. Physical fitness measuring system

Figure 1 gives the system block diagram of the
proposed physical fitness condition measurement
system. The system includes two parts: computer and
measurement. As given in Figure 1(a), the computer
obtains the measured physical fitness conditions from
the RFID tag via RS232 transmission cable and a user
friendly interface is built by using C++ programming
language. As given in Figure 1(b), the measurement
part of the system consists of a RFID tag, a RFID
reader, a main control board, and eight kinds of
peripherals including (1) blood-pressure meter, (2)
ear-temperature meter, (3) body-weight meter, (4)
body-height meter, (5) body-balance meter, (6)
running back/forth test, (7) thrusting forward to
ground test, and (8) lying-down/sitting-up test. The
RFID tag and reader are used to store and read a user’s
identification as well as physical fitness conditions.
The main control board would process the user’s
identification and initiate the peripheral device to

measure his/her physical fitness conditions. Each
function of the system is described in the following.

A. RFID tags and readers

Figure 2 shows the pictures of RFID reader and
tag, which is compatible with the international
ISO-15693 standard. The RFID tag and reader are
used to store and read a user’s identification as well as
physical fitness condition data. The RFID reader uses
ISO 18000-3 13.56 MHz band for data transmission.
Table I shows the data format of the RFID tag. The
first and the last block are fixed to 02 and 03. The RN
stores the tag’s identification, LEN stores the data
length (DO ... DN). The RFID tag totally has 28 data
blocks for read/write. INS stores the operating
function codes. For example, the code 02 means read
and 06 means write. LRC stores the checksum code.
Table II gives the data location of a user’s identity and
physical fitness conditions, including their ID number,
name, blood pressure, height, weight, and so on.

RS232

Computer < »| RFID Reader == RFID Tags

(a)

RFID Reader |~ |RFID Tags
A
A\ 4
MINI2440 ARM Based
Main Control Board

v
Peripherals

«— T~
HERREREER

(b)

Figure 1. System block diagram of the (a) computer part;
(b) physical fitness condition measurement part.

r

() (b)
Figure 2. (a) RFID tag; (b) reader.
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Table 1. The data format of the RFID tag.

[02 RN | LEN [INS [ DO [ ... | DN [ LRC |03 ]

JTAG
4

Table 2. The data location of a user’s identity and
physical fitness conditions

Block Data Contents

13 Diastolic blood pressure, and heart beat rate

14 Temperature, balance, and
lying-down/sitting-up

15 Weight, running back/forth, and
thrusting forward to ground

16 Height and systolic blood pressure

17 Middle name

18 First name

19 Last name

20 Identification number

B. Microprocessor-embedded main control

system

Figure 3 shows the circuitry block diagram of the
main control board which is based on MINI2440
development board with Samsung S3C2440 ARM9
microprocessor. The system control board coupled
with software control codes would process a user’s
identification and initiate the measurement end to
measure his/her physical fitness conditions. The
hardware measurement ends includes 8 peripheral
devices as stated above. The RS232 transmission
interface is used to connect MINI2440 development
board with the measurement ends, RFID reader, and
tag. The measured data is then transmitted and stored
in the RFID tag. The system components are

described in the following.

ARM920T IPARL0] 44
r
Instruction InstructionC External
MMU ACHE Coproc
(16KB) Interface
o ' 1
VA[31:0]
i ORI 5
A o
ARMSTDMI Y AMBA
Processor core EE Bus
"| (Internal Embedded ICE) s IIF
{00 1Y) . v, | Write
Buffer i
DVA[31:0) DVA[31:0]
c13 &
Data WriteBack | wapaja1:0
Data CACHE —» PATag L
MMU ¢ (16KB) RAM
T DPA[1:0]

Figure 3. Circuitry block diagram of the MINI12440

development board with Samsung S3C2440
ARMO9 microprocessor.
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C. Soft
D. ware control codes

Figure 4 shows the flow chart of software
control codes, which starts at reading the RFID tag
data. After the system read the data, it shows the user’s
name and identification on the screen and initiates the
measurements via RS232 transmission line. The
system will wait until the measured data is obtained.
The system then stores the measured data in the RFID

tag and database.
( Start )

Show the user Identification

»
P
¥

Finish
Measurement?

Store measurement results

li

Figure 4. Flow chart of software control codes.

E. Eight peripheral measurement ends.

Three categories for measuring a user’s physical
fitness condition with eight peripheral measurement
ends are given in Figure 5, 6 and 7, respectively.
Before starting the measurement, the main control
device reads the user’s identification from their RFID
tag, the user’s name and identification is shown on the
screen and the measurement is then initiated via
RS232 serial transmission line. After the device
obtains the measured data, the buzzer sounds and the
measured data is stored back in the RFID tag.

Figure 5 gives the block diagram of blood-pressure,
ear-temperature, body-height, and body-balance
measurement ends, where the ultrasonic distance and
load cell sensors are used for measuring the user’s
height and body balance ability. Figure 6 gives the
block diagram of body-weight measurement end. The
obtained measured data is transmitted by RS485
interface and then sent to the device by RS232 serial
communication interface. Figure 7 gives the block
diagram of running back/forth, thrusting forward to
ground, and lying-down/sitting-up test measurement
ends. Two optical sensors are wused for the
measurements.
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Blood-pressure, RS232
Ear-temperature, GPIO %ﬁ%g{égg RFID
Ultrasonic Distance, ——> Platform reader
and Force *
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Figure 5. Block diagram of blood-pressure, ear-temperature,

body-height, and body-balance measurement ends.

Body-weight  |Ro483  RS485to
measurement ends RS232
v RS232
MINT2400 | RS232
Embedded [« » RFID reader
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Figure 6. Block diagram of body-weight measurement ends.
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$

Signal Receiver
IC

Optical Sensor

Figure 7. Block diagram of running back/forth, thrusting

forward to ground, and lying-down/sitting-up
test measurement ends.

F. The User Interface.

Figure 8 shows the structure of the user interface
at the computer part of the system, which has six main
functions, including NEW, ANALYSIS, PREVIEW,
PRINT, SHOW, and EXIT. NEW is for creating a new
user; ANALYSIS is for data analysis; PREVIEW is
for output preview; PRINT is for printing the output;
INFO is for showing the users information, the
measured physical fitness data, and recommendations;
and EXIT is for exiting the system.

3.  Experimental results

Figure 9(a) shows the user interface starting
window at the computer part of the system, which is
coded by using C++ programming codes. There are
six main functions shown on the bottom part of the
screen, including creating a new user, data analysis,
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output preview, print results, health information, and
exit. The user’s personal information, including
identification, name, age, gender, measuring date,
and personal picture, is given on the left part of the
screen. The measured data are shown at upper part of
the screen and the analysis of the measured data is
given on the middle part of screen. Finally, the
suggestions are given at above of the main function
bar. Figure 9(b) gives the creating a new user
window in Chinese. At this window, the system
automatically generates an identification for a user;
the user has to fill out his/her name and gender.

| Main Window |
v

v v v v v v
N A P P 1 E
E N R R N X
w A E 1 F 1

L \% N O T

Y 1 T

S E

1 w

S

Figure 8. Structure of the user interface at the computer
part of the system.
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Figure 9. User interface starting window at the
computer part of the system.
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(h)

Figure 10. Measurement-ends’ pictures of (a) the main
control board, (b) body-height, (c) blood-pressure, (d)
ear-temperature, (e) body-weight, (f) body-balance (g)
running back/forth, (h) thrusting forward to ground, and (i)
lying-down/sitting-up.
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Figure 10 shows the measurement-ends’
pictures of (a) the main control system, (b)
body-height, (c) blood-pressure, (d) ear-temperature,
(e) body-weight, (f) body-balance (g) running
back/forth, (h) thrusting forward to ground, and (i)
lying-down/sitting-up. As given in Figure 10(a), the
connection  between embedded system and
measurement ends is based on RS232 cable. The
operating system used in this study is Window CE.
According to Figure 4, a user utilizes his/her RFID tag
to start the measurement process—obtaining the data.
After finishing the measurements, the user attaches the
RFID tag to the RFID reader at the main terminal of
the embedded system; the measured facts are stored in
the RFID tag and are then updated in the database of
the embedded system.

4. Conclusions

In this paper, a RFID-based physical fitness
measurement system is proposed to allow a user to
identify his/her identification and record their
physiology conditions automatically. The proposed
measurement system supports three advantages: (1)
the develop of the user friendly interface at the
computer terminal with the recommendation provides
users to record their measured physical fitness
conditions in the database which gives users and their
family inquiry past measurement records that can be
downloaded and printed for self health management
references; (2) as shown in the experimental results,
the proposed system with easy operations allows
people to use the outputs of the measured data coupled
with users’ body mass index (BMI) for supporting
medical diagnosis to qualify the medical treatment,
rehabilitation or training; (3) the use of RFID
technology would identify users correctly and
efficiently, specifically for elders who are not capable
of using a computer to key in their identification or
who might make mistakes due to keying the wrong
identification. This work can be extended to focus on
building a commercial product which can make a
simple diagnosis or medical suggestion whenever a
user finishes the measurements.
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Clinicopathological Significance and Prognostic Importance of Circulating Plasma DNA Expression in
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Abstract: Background/Aim: Lung cancer is one of the commonest neoplasms. So, there is a continuous need for the
development and search for new prognostic markers which will aid in diagnosis and therapy. Circulating plasma
DNA levels is over-expressed in many human cancers, including lung. The aim of this work is to study the
expression of circulating plasma DNA in NSCLC and assessment of its utility as a diagnostic marker, and in
evaluating its impact on therapeutic efficacy as well as correlation of these data with clinicopathologic findings and
patient survival to assess its prognostic significance. Patients and Methods: The amount of plasma DNA was
determined through the use of real-time quantitative polymerase chain reaction (PCR) amplification of the human
telomerase reverse transcriptase gene (#7ERT) in 41 patients with advanced non-small cell lung cancer (NSCLC)
and 38 age-matched controls. All of the 41 patients with advanced NSCLC received platinum-based chemotherapy.
The regimen was Gemcitabine 1000 mg/m” (day 1, 8) and platinol 70 mg/m* (day 1), the cycle was repeated at
interval of 21 days for at least 3 cycles. About 3 to 4 weeks after chemotherapy, response was evaluated by
restaging- computed tomography. Circulating plasma DNA levels was correlated with established clinicopathologic
factors, response to therapy, progression free and overall survival, and lactate dehydrogenase (LDH) levels. Results:
There was a significant correlation between circulating plasma DNA levels and stage (p=0.001), LDH levels
(p=0.001), smoking status (p=0.02) as well as tumor status (p=0.004). Circulating plasma DNA levels were
significantly inversely correlated with treatment response (p<0.001). There was no statistical significant
correlation when looking at the effect of age (p = 0.103), sex (p = 0.164), performance status (p = 0.267),
pathological subtype (p = 0.26), and nodal status (p = 0.278) on the circulating plasma DNA levels. There was
borderline statistical significant correlation between circulating plasma DNA levels and presence of distant
metastases (p = 0.058). Circulating plasma DNA levels had also a highly significant relationship with shorter
duration of PFS (p<0.001) and OS (p=0.0014).The mean circulating plasma DNA levels were 141.9 ng/mL
(#56.3SD) in NSCLC patients and 69.9 ng/mL (£13.3SD) in controls, the difference being highly significant (p <
0.001). Conclusion: our results show that circulating plasma DNA levels is frequently over-expressed in primary
NSCLC, and appears to be potentially useful marker for diagnosis. Overall, circulating plasma DNA levels was a
significant predictor of survival and response to therapy. Circulating plasma DNA might be used as a new marker to
stratify NSCLC patients for more optimal treatment modalities.
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1. Introduction facilitate earlier diagnosis and more effective
Lung cancer is the leading cause of cancer treatment.

death worldwide and NSCLC accounts for 80% of Diagnostic assays based on blood sample
the cases'". The average 5-year survival in Europe analysis are attractive because of the simplicity of
is 10%, not much better than the 8.9% observed in sample collection. Accurate analysis of tumor
developing countries”. The poor outcome is markers in blood from cancer patients could have
attributable to the absence of early detection plans, significant impact in facilitating the screening,
the frequency of metastases at diagnosis"”’, and poor diagnosis, and monitoring for disease recurrence
responsiveness  to  radiation  therapy and after initial therapy'®.

chemotherapy'”. However, survival of patients With  the introduction of PCR-based
undergoing lung resection for small intrapulmonary technologies in 1980s and refinements thereof,
cancers is greater than 80%®. As a consequence, numerous molecular and biological markers on lung
there is a need to develop new tests that may cancer tissues and exfoliated cancer cells have been
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investigated”. The finding that tumors are capable of
shedding nucleic acids (DNA or RNA) into the blood
stream, which can be recovered from both serum and
plasma and used as surrogate source of tumor DNA,
has opened new areas in cancer diagnosis and
prognosis in the past decade .

It is believed that plasma/serum DNA is of
tumor origin because the genetic alterations are
similar to those found in the corresponding primary
tumors” ™', Thus, quantification of cell-free DNA in
plasma/serum and characterization of specific
molecular changes could be very useful in the
management and screening of lung cancer.

To achieve maximum specificity and sensitivity,
it is necessary to have a DNA concentration that does
not overlap with the concentrations in control groups.
It is clear that explicit cutoff values for DNA
concentrations cannot be established at present
because most of the published studies differ in the
assays used. Three studies used real-time PCR for
defining explicit DNA cutoff values™*'?, but all
used different genes for the amplification. It was
found that higher cutoff values increased the
specificity of the assay but at the cost of sensitivity
and vice versa. In a study by Leon et al."?, 61% of
lung cancer patients had higher circulating DNA
concentrations [above the cutoff value of 50 pg/L;
mean (SE), 164 + 44 pg/ml]; DNA concentrations
decreased in 75% of these patients after therapy.

Sozzi et al."?, demonstrated in their analysis of
circulating tumor DNA in plasma at diagnosis and
during follow-up of lung cancer patients that, DNA
concentration in the follow-up plasma samples (mean,
34 pg/L) was significantly lower than before surgery
(mean, 345 pg/L) and was comparable to the
concentration detectable in the control group!?.
Total DNA was increased in patients with untreated
cancer and in those with disease recurrence, with a
sensitivity of 75% and specificity of 86%'?. From
these studies it can be concluded that no explicit
cutoff has been established that can serve as a
valuable tool for the diagnosis and follow-up of
individuals.

In the current study, we evaluated the
circulating plasma DNA levels in newly diagnosed,
advanced stage NSCLC and assessing its utility as a
diagnostic marker when compared with age-matched
controls. In addition, evaluating its impact on
therapeutic efficacy and correlating these data with
clinicopathologic findings and patient survival to
assess its prognostic significance.

2. Patients and Methods
Patient Characteristics & Inclusion Criteria:
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A total of 41 patients with newly diagnosed,
histologically confirmed advanced stage NSCLC and
38 age-matched controls (patients with benign
pulmonary diseases, including 15 chronic obstructive
pulmonary disease, 10 interstitial lung disease, 7
pulmonary tuberculosis, 2 sarcoidosis, and 4
bronchiectasis) treated at Clinical Oncology
Department and Chest Department, Faculty of
Medicine, Tanta University Hospital between May
2008 and March 2011 were studied.

All NSCLC patients were required to have
advanced stage NSCLC, age less than 75 years and
greater than 18 years, Eastern Cooperative Oncology
Group performance status (ECOG) of 0 to 2,
adequate cardiac function ( EF > 60%), adequate
bone marrow reserve, adequate renal and hepatic
functions. Patients with NSCLC with non-malignant
systemic disease that precluded them from receiving
systemic chemotherapy (e.g. active infection, any
clinically significant cardiac arrhythmia, or
congestive heart failure) or patients who were
pregnant were not eligible.

The following parameters were assessed at
baseline: circulating plasma DNA levels, lactate
dehydrogenase (LDH) level, bronchoscopy, ECOG
performance status, weight, chest and abdomino-
pelvic computed tomography (CT) scan, isotopic
bone scan, ECG, echocardiography, and CT or
magnetic resonance imaging (MRI) scan of the brain
(if indicated), blood counts (Total leukocyte counts,
hemoglobin, granulocytes, and platelets), and blood
chemistry (renal and liver function tests).

Sample Collection and DNA Isolation:

A 7.5-mL sample of peripheral blood was
collected in tubes containing EDTA, from patients at
time of study entry as well as 6 months after the end
of treatment from responders during follow-up
period and from controls at the time of spiral CT
examination, and stored at deep freeze Plasma
separation and DNA extraction were performed as
previously reported by Chang et al®. The DNA
purified from 1 mL of plasma was eluted in a final
volume of 50 mL of water. Testing of plasma DNA
was performed by technicians with no knowledge of
the patient or control status.

DNA Quantification in Plasma:

To quantify the circulating DNA in plasma, we
used a real-time quantitative PCR approach based on
the 5' nucleotide method. This methodology is based
on continuous monitoring of a progressive
fluorogenic PCR by an optical system. The PCR
system uses two amplification primers and an
additional amplicon-specific and fluorogenic
hybridization probe, the target sequence of which is
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located within the amplicon. The probe is labeled
with two fluorescent dyes. One serves as a reporter
on the 5' end (VIC dye; Applied Biosystems, Foster
City, CA). The emission spectrum of the dye is
quenched by a second fluorescent dye at the 3' end
(TAMRA; Applied Biosystems). If amplification
occurs, the 5' to 3' exonuclease activity of the
AmpliTaq (Applied Biosystems) DNA polymerase
cleaves the reporter from the probe during the
extension phase, thus releasing it from the quencher.
The resulting increase in fluorescent emission of the
reporter dye is monitored during the PCR process.

Primers and probes were designed to
specifically amplify the ubiquitous gene of interest,
the ATERT single copy gene mapped on 5pl15.33.
The amplicon size of the A”TERT gene was 98 bp
(position 13059 to 13156, GenBank accession
number AF128893). The sequences of the primers
and of the probe were the following: primer forward,
5-GGC ACA CGT GGC TTT TCG-3'; primer
reverse, 5'-GGT GAA CCT CGT AAG TTT ATG
CAA-3'"; probe, VIC5'-TCA GGA CGT CGA GTG
GAC ACG GTG-3' TAMRA.

Fluorogenic PCRs were carried out in a reaction
volume of 50 mL on a GeneAmp 5700 Sequence
Detection System (Applied Biosystems). Fluorogenic
probe and primers were custom synthesized by
Applied Biosystems. Each PCR reaction mixture
consisted of 25 pL of TagMan Universal Master Mix
(Applied Biosystems), 0.67 uL of probe (15
mmol/L), 0.45 pL of primer forward (10 mmol/L),
0.45 pL of primer reverse (10 mmol/L), and 18.43
uL of sterile water. DNA solution (5 pL) was used in
each real-time PCR reaction. Thermal cycling was
initiated with a first denaturation step of 50°C for 2
minutes and then 95°C for 10 minutes. The thermal
profile for the PCR was 95°C for 15 seconds and
60°C for 1 minute. Data obtained during 50 cycles of
amplification were analyzed.

Amplifications were carried out in 96-well
plates in a GeneAmp 5700 Sequence Detection
System. Each plate consisted of patient samples in
triplicates and multiple water blanks as negative
control. For construction of the calibration curve on
each plate, we used a standard TagMan Control
Human Genomic DNA (Applied Biosystems) at 10
ng/uL with appropriate serial dilutions at 50, 5, 2.5,
and 0.5 ng, and 250, 50, and 10 pg. Linear
amplification down to the last dilution point
representing 10 pg of target DNA was obtained in
each experiment (correlation coefficient, 0.999 to
0.995; slope, 3.25 to 3.35).

All of the data were analyzed using the
Sequence Detection System software (Applied
Biosystems) to interpolate the standard amplification
curve of DNA at a known quantity with amplification
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cycle threshold of the unknown target sample, thus
obtaining the relative amount of DNA in the
experimental sample

Treatment

All of the 41 NSCLC patients had received
systemic chemotherapy. Chemotherapy was applied
in the form of GC regimen which consisted of a 60-
120 minute intravenous infusion of gemcitabine
(1000 mg/m?, day 1 and 8), and platinol (70 mg/m’,
days 1), by intravenous infusion over 6 hrs and the
cycle was repeated every 3 weeks and continued for
6 cycles unless there was evidence of disease
progression or unacceptable toxicity. Patients were
pre-medicated with 8 mg of dexamethasone, 50 mg
of diphenhydramine, and 50 mg of ranitidine given
intravenously. In addition, pre- and post-
chemotherapy hydration was applied with platinol to
avoid cisplatin-induced nephrotoxicity. Prophylactic
use of growth factors was not recommended.

Supportive care included blood transfusions,
growth factors and the administration of antiemetics
and analgesics, as appropriate. The protocol provided
for a decrease in Gemcitabine and platinol dose in
patients experiencing grade 4 hematological toxicity
or grade 3 non-hematological toxicities. G-CSF
support was allowed in case of prolonged leucopenia
(> 7 days) or febrile neutropenia in the prior cycle.

Evaluation of Treatment Response

Tumor response assessments were performed
after 3 cycles. Response to therapy was classified
according to the RECIST guidelines"®. Evaluation
was done using chest computed tomography (CT)
owing to its convenient diagnosis of target lesion
progress and identification of emerging new lesions.

Toxicity Evaluation:

Toxicities were graded according to the
National Cancer Institute-Common Toxicity Criteria
(NCI-CTCAE ver. 2.0). Treatment period was
defined as the period from the initiation of therapy to
3 weeks after the last day of administration of
Gemcitabine and platinol.

Follow-up Evaluation:

Basically, CT evaluations were performed
every 3 months. Assessment of blood counts, blood
chemistry, weight, performance status, toxicity, and
chest examination was done every 3 months.
Follow-up visits were scheduled every 3 months in
the first 2 years after cessation of treatment and every
6 months thereafter.

Statistical analysis:
Patients were followed up until October 2011.
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At the time of analysis, the mean follow-up for the
entire group was 11 months (range, 3.00 to 36
months). Descriptive statistics were used to
summarize patient characteristics and statistical
analysis of the results was performed using SPSS
version 12.0. Overall-survival (OS) rates were
calculated from the time of initial treatment to the
time of the last follow-up visit or death using the
Kaplan-Meier method'”. Mean and standard
deviation were estimates of quantitative data. Chi-
square/ Fischer exact were tests of proportion
independence. Kaplan-Meier method was used for
estimating survival and log rank to compare
curves''”.

3. Results
Patient characteristics:

The study included A total of 41 patients with
newly diagnosed, histologically confirmed advanced
stage NSCLC and 38 age-matched controls (patients
with benign pulmonary diseases, including 15
chronic obstructive pulmonary disease, 10 interstitial
lung disease, 7 pulmonary tuberculosis, 2 sarcoidosis,
and 4 bronchiectasis) treated at Clinical Oncology
Department and Chest Department, Faculty of
Medicine, Tanta University Hospital between years
2008 and 2011. The age of patients with NSCLC
ranging from 36 to 70 years at the time of diagnosis
(mean age 55.3£7.5 years) while the mean age of the
controls at the time of study entry was 57.3£7.6
years (range 37-72 years). They showed positive

history of smoking in 34 (82.9%) patients with
NSCLC and in 26 cases (68.4%) of the controls.
The majority of cases (63.4%) of NSCLC were T3 or
greater, and node positive. The demographic data of
the patients and controls and their relation to
circulating plasma DNA levels were summarized in
table (1). No statistically significant difference
between the demographic characteristics of NSCLC
patients and controls as regard to sex, smoking status,
and age.

Baseline DNA concentrations were measured in
plasma of 41 NSCLC patients and 38 age-matched
controls. The mean circulating plasma DNA levels
were 141.9 +56.3 ng/mL in NSCLC patients and
69.9£13.3 ng/mL in controls, the difference being
highly significant (P < 0.001). The mean DNA
concentration was 2-fold higher in plasma from
patients with NSCLC compared with age-matched
controls (Table 1). Among the latter group, 37
(97.4%) of 38 age-matched controls presented DNA
concentrations less than 104.5 ng/mL in plasma.
Therefore, we defined these values as cutoff levels to
differentiate between normal and elevated DNA. As
determined by the Mann-Whitney rank sum test,
plasma DNA concentrations were significantly
higher (P < 0.001) in NSCLC patients than in
age-matched controls. In plasma, Cox proportional
hazards regression test revealed a significant trend (P
= 0.004) towards higher DNA concentrations at
advanced tumor stages.

Table (1): Demographic characteristics of patients and controls and their relation to cDNA expression

Characteristics NSCLC group (41) Control Group (38) P Value
No. % No. %
Sex
Male 37 90.2 30 78.9 0.166
Female 4 9.8 8 21.1
Smoking
Smoker 34 82.9 26 68.4 0135
Non Smoker 7 17.1 12 31.6 ’
Age in years
Mean 553 57.3
Median 55 56
Std. Deviation 7.5 7.6 0.346
Range 36-70 37-72
C- DNA levels(ng/mL)
Mean 141.9 69.9
Median 120.0 74.0 0.0001
Std. Deviation 56.3 13.3
Range 40.8 - 235.6 40.8 — 105

Circulating plasma DNA levels in correlation with
clinico-pathological factors in NSCLC:

Table (2) summarizes the relation of circulating
plasma DNA levels to the patient and tumor
characteristics. There was a significant correlation
between circulating plasma DNA levels and stage,
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with a higher frequency of stage IV cancers had
elevated Circulating plasma DNA levels (P =0.001).
There were also positive correlations between
Circulating plasma DNA levels and smoking status
(P =0.02), LDH level (P =0.001), as well as tumor
status (P =0.004). There was no statistical significant
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correlation when looking at the effect of age (P =
0.103), sex (P= 0.164), performance status (P =
0.267), pathological subtype (P = 0.26), and nodal
status (P = 0.278) on the circulating plasma DNA

levels. There was borderline statistical significant
correlation between circulating plasma DNA levels

and presence of distant metastases (P = 0.058).

Table (2): Circulating plasma DNA levels in relation to patient and tumor characteristics

Circulating plasma DNA levels (ng/mL)

Characteristics (l\jﬁ')
Range Mean Median P value
Age in years
>60 23 40.8 -235.6 129.3 105.6 0.103
<60 18 96.4 —225.6 158.3 131.1
Sex
Male 37 56.2-235.5 137.9 119.7 0.164
Female 4 40.8 —235.6 179.5 220.7 )
Smoking Status
Smoker 34 56.2-235.6 151.1 122.9 0.02
Non Smoker 7 40.8-119.7 97.8 105.6
ECOG Performance Status
<2 26 40.8 -235.6 134.5 107.3 0.267
>2 15 115.1 —225.6 155 126.5
Histopathology
Adenocarcinoma 10 40.8-2353 124.8 113.2 0.26
Squamous cell carcinoma 31 56.2—-235.6 174.6 122.2
Stage
I 24 40.8 -235.6 119.3 104.6 0.001
v 17 115.1 -235.3 174.1 193.5
T-stage
T1-T2 15 40.8-215.8 110.1 105.6 0.004
T3 -T4 26 93.3 -235.6 160.4 131.1
N-Stage
NO-N1 16 40.8-2353 129.9 113.2 0278
N2-N3 25 56.2 —235.6 149.7 123.1 )
M-Stage
MO 32 40.8 -235.6 133.2 115.2 0.058
Ml 9 120 —225.6 1733 196.6
LDH Level
<240 18 40.8-215.8 110.4 112 0.001
>240 23 58.1-235.6 166.8 193.5

Relationships between Circulating Plasma DNA
Levels and Response to Treatment:

Overall treatment response rate for patients
with NSCLC was 39% (16/41), and tumor control
rate (overall response and stable disease) was 73.2%
(30/41) according to the RECIST criteria (Table 3).

Complete response was observed in 3 patients (7.3%).

All objective responses were confirmed at least 4
weeks after first observation. Circulating plasma
DNA levels were significantly inversely correlated
with treatment response (P < 0.001).

Overall, the median DNA concentration of
responders during follow-up (75 ng/mL) showed a
clear trend toward decreases.

Table (3): Relationships between Circulating Plasma DNA Levels and Response to Treatment

Circulating plasma DNA levels (ng/mL)

Response No. ( %)
Range Mean  Median P value
Complete response (CR) 3 (7.3%) 3
Partial response (PR) 13 (31.7%) 408 -117.5 4.3 103.5
Stable disease (SD) 14 (34.1%) )
Progressive disease (PD) 11 (26.8%) 95.7-235.6 169.5 148
Objective response (CR+PR) 16 (39%) 40.8-117.5 94.3 103.5 0.00001
No response (SD+PD) 25 (61%) 95.7-235.6 169.5 148 )
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Relationships to survival:

Median PFS and OS times for all patients
with NSCLC were 8 months (95% confidence
interval, 9.99 - 14.01; SE: 1.02) and 12.00 months
(95% confidence interval, 6.43 — 9.57; SE: 0.8),
respectively, (Figures 1, 2).
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Figure 1. Kaplan—Meier curve of progression-free
survival for all patients with NSCLC
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Figure 2. Kaplan—Meier curve of overall survival
for all patients with NSCLC

To evaluate the prognostic significance of
circulating plasma DNA levels, circulating plasma
DNA levels were analyzed in relation to PFS and OS.

Circulating plasma DNA levels were
significantly associated with a shortened PFS.
Two-year PFS was 23.5% for patients with

circulating plasma DNA levels < 104.5 ng/mL (we
defined these values as cutoff levels to differentiate
between normal and elevated circulating plasma
DNA levels) versus 4.2 % for patients with
circulating plasma DNA levels > 104.5 ng/mL (P <
0.001) (Figure 3).
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Figure 3. Progression free survival according to
circulating plasma DNA levels

In terms of OS, The Kaplan—Meier survival
curves demonstrate the better prognosis with
circulating plasma DNA levels < 104.5 ng/mL.
Two-year OS was 58.4% for patients with circulating
plasma DNA levels < 104.5 ng/mL versus 14.3% for
patients with circulating plasma DNA levels > 104.5
ng/mL (P = 0.0014) (Figure 4).
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Figure 4. Overall survival according to circulating
plasma DNA levels

4. Discussion

It is well recognized that tumor markers are not
only of significance to the researcher in
understanding tumor biology, but also to the clinician
in treating patients with cancer''. Previous studies
have reported significantly higher concentrations of
circulating DNA in patients with various types of
cancers, and have suggested the use of circulating
DNA in cancer patients as a prognostic tool to
monitor the effect of cancer therapy'>'".

By using a simple colorimetric assay in a
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representative series of lung cancer patients and
controls, we have demonstrated that a quantitative
plasma DNA test is a valuable diagnostic tool to
discriminate patients from age-matched controls.
Chang et al.™ in their study performed in a group
of miscellaneous tumors confirmed these results''”.

Our results show that, mean circulating plasma
DNA levels were 141.9 +56.3 ng/mL in NSCLC
patients and 69.9 +13.3 ng/mL in controls, the
difference being highly significant (p < 0.001). The
mean DNA concentration was almost 2-fold higher
in plasma from patients with NSCLC compared with
age-matched controls. Among the latter group, 37
(97.4%) of 38 age-matched controls presented DNA
concentrations less than 104.5 ng/mL in plasma.
Therefore, we defined these values as cutoff levels to
differentiate between normal and elevated DNA.
Similar values were reported previously by Kumar
et al.®” in their study and could be of substantial
benefit in clinical practice.

Our results showed that circulating DNA
concentrations, using the 104.5 ng/mL as cutoff
levels, was significantly associated with stage,
smoking status, LDH level, as well as tumor status.
There was no statistical significant correlation when
looking at the effect of age, sex, performance status,
pathological subtype, and nodal status on the
circulating plasma DNA levels. There was borderline
statistical significant correlation between circulating
plasma DNA levels and presence of distant
metastases. On the other hand, an inverse
relationship was found between circulating plasma
DNA levels and response to chemotherapy.
Circulating plasma DNA levels had also a highly
significant relationship with shorter duration of PFS
and OS.

Studies in patients with NSCLC have shown
conflicting data about the prognostic significance of
circulating plasma DNA levels, ranging from no
prognostic  significance, to adverse outcome.
Disparity also exists with regard to variables such as
clinical staging. In studies by Fournie et al.*" and
Xie et al.”®" plasma DNA was highest in patients
with stage IV disease, whereas in other studies there
was no such

association®*'*'**) " An association with age
was reported in one study™® but not in the other
studies™'*'* %) Sozzi et al' found that no
significant correlation was observed between plasma
DNA concentrations and smoking intensity®.
Similarly, no correlation has been established with
histologic subtypes. Xie et al.*? reported higher
amounts of circulating DNA in NSCLC compared
with SCLC, results in contrast to those reported by
Beau-Faller ef al.*.

There are conflicting reports correlating the
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concentration of circulating DNA with survival.
Some authors have reported no correlation between
plasma DNA concentrations and PFS or OS"**,
whereas other authors reported an association of
plasma DNA with survival, lactate
dehydrogenase'**", for a mixed group of SCLC and
NSCLC patients®", and for NSCLC patients only"?.

Overall, the median DNA concentration in our
NSCLC responder patients during follow-up (75
ng/mL) showed a clear trend toward decreases,
suggesting that quantification of plasma DNA might
represent an approach to assess the efficacy of
chemo-/radiotherapy'”. Gautschi et al'? reported
that tumor progression after chemotherapy was
significantly associated with increasing plasma DNA
concentrations.

In Conclusion, the presence of circulating
tumor DNA in the plasma of lung cancer patients has
sparked great interest because conventional
diagnostic tests tend to be imperfect and more
invasive, posing logistic difficulties for serial tumor
sampling. Less-invasive techniques, such as blood
tests, are attractive for screening, diagnosis,
prognosis, surveillance for occult disease progression,
identification of potential therapeutic targets,
monitoring of tumor responses, and evaluation of
disease pathophysiology and biology. Moreover,
levels of plasma DNA could help identify high-risk
individuals for chemoprevention trials, and could be
tested as a potential intermediate biomarker of the
efficacy of intervention.
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