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Statistical Evaluation of Sustainability of Selected Crop Production in Nigeria
Abayomi Samuel Oyekale

Department of Agricultural Economics and Extension, North-West University Mafikeng Campus, Mmabatho 2735
South Africa. asoyekale@gmail.com

Abstract: Sustainable agricultural production is a paramount goal of many developing countries in order to ensure
that foods required for the growing population are available in the right quantity and quality. This paper evaluated
the extent of sustainability of the Nigerian crop production sector using secondary data from the FAO statistical
database. Inferences of sustainability was made with contingency table developed by Monteith (1990) after
computing geometric growth rates of land use and crop outputs. Results show that production of majority of the
crops was not recently sustainable. Between 1961 and 1980, cereals (4.07%), maize (8.17%), sorghum (5.16%),
millet (3.76%), yam (1.08%), kolanut (0.92%), oil palm (0.93%), vegetables and melon (0.82%) and plantain
(2.53%) were sustainably cultivated while only cocoa (0.14%) and kolanut (1.82) percent show sustainability
between 1981 and 2000. The findings suggest that ensuring sustainability of crop production in Nigeria requires
adequate investments in highly productive farm technologies to make up for degradation of soil resources.

[Abayomi Samuel Oyekale. Statistical Evaluation of Sustainability of Selected Crop Production in Nigeria. Life
Sci J2012;9(4):2769-2775] (ISSN:1097-8135). http://www.lifesciencesite.com.. 408

Keywords: sustainability, contingency table, crops, Nigeria

1. Introduction pressure in many of the SSA countries, crop
Agriculture is the most dominant sector in the production has expanded to marginal lands and
economies of many sub-Saharan African nations. fallow periods have drastically reduced. There is now
This is partly because the food it provides is the basis increase in the rates of forest clearing for agricultural
for human existence. However, it is paradoxical to production, and degradation of farmlands and decline
note that as population grows, the food need of in yields of crops persists (Pinstrup-Andensen et al.,
nations increases, but the arable land needed to grow 2001).
the food becomes scarcer. In Nigeria, persistent Furthermore, the peculiar characteristics of
stagnation in agricultural production is now a matter the humid tropical soils which are sandy, highly
of serious concern. Although outputs in some crops weathered, low in organic matter, and highly
have recently increased, it had been realized that most susceptible to soil erosion, nutrient depletion and
of these increases resulted from increase in land areas compaction have worsened the situation (Pinstrup-
cultivated (Falusi, 1997). Thus, increasing crop Andensen and Pandya-Lorch, 2001). The implication
production puts more pressure on the forest, and it is of all these on SSA agriculture now poses a great
not sure whether this can be sustained as population challenge of how to meet the food needs of the ever
further increases. growing population without irreversibly damaging
A growing awareness now exists of the fact the fragile land resource base to food policy makers
that attainment of food security has gone beyond (Pretty, 2001).
availability of improved production technologies, but In Nigeria, the issues of concern to
the natural resource base upon which crop production sustainable agriculture include the problems of soil
ultimately depends must be appropriately managed vis-a-vis human induced soil degradation, bush
and conserved (Mwale, 1998). In this respect, burning and soil compaction (FAO, 2000). The
national governments, international organizations and problem of resource degradation has been identified
non-governmental organizations (NGOs) are now as the most crucial environmental challenge that faces
actively involved in the development of workable the nation (World Bank, 1990a). This conclusion was
natural resource conservation strategies in order to reached based on its great economic significance, the
reverse the negative synergy developing from wide area of land that is affected, and the large
increased demographic pressure, environmental number of people whose economic activities are
degradation and food insecurity. directly hampered. Specifically, the problem of land
Moreover, it had been realized that the degradation affects about 50 million Nigerians, and
traditional agricultural production system was stable an estimated annual cost of US $3 billion is to be
and biologically conducive to soil nutrient borne by the Federal Government. However, this
replenishment because of the long fallow period conservative estimate only reflects the cost of food
(Scherr, 1999). But with increasing demographic replacement through importation without considering
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the costs of health hazards that could likely result
(World Bank, 1990a). Similarly, natural resource
degradation and accelerated rates of population
growth have significantly undermined the productive
capacity of majority of the Nigerian soils (FAO,
1991; Higgins and Antoine, 1991).

Moreover, the problem of sustaining growth
in agricultural production emanates from unplanned
land use and inability to give adequate attention to
physical, biological and ecological implications of
agricultural  intensification = (Barbier, = 2001).
Consequently, crop yields on some of the high
potential and high input areas of the tropics have now
started to decrease, while the reserves of unused
lands are decreasing and the resource base of
agriculture continues to be degraded (FAO, 1997).

Given the level of agricultural technology
development in Nigeria, there are 40-50 million
people in excess of the land’s supporting capacity at
present who are just mining the soil to support
themselves (FAO, 2000). In addition, widespread
poverty and income inequality also confront the
households’ decisions for any investment in soil
conservation practices (Barbier, 2001). Without being
addressed, such economic condition is liable of
culminating into serious ecological crises (WCED,
1987). Sustainable development would therefore be
compromised under impoverished situation where
short-term survival takes precedence over long-term
productivity. In some northern states, for instance,
just as it is happening in some nations in North
Africa, ecology degrading activities by the private
and public sectors are in urgent need of remediation.
Many irrigation projects have ended up displacing
poor farmers and pastoralists from their traditional
sources of water and land. Thus, they are forced to
move to more fragile lands that are prone to erosion
(Barbier and Thompson, 1998; Barbier, 2000).

Conventional wisdom therefore teaches that
a central and crucial point in the performance of
Nigerian agriculture in the last three decades is the
issue of production sustainability. This can be vividly
seen from the persistent stagnation in agricultural
production resulting from low resource productivity
of small-scale farmers that dominate the food
production sub-sector. For instance, total cereal
production index decreased from 142 in 1996 to
135.6 in 1997, before slightly increasing to 135.9 in
1998. Even between 1990 and 1997, cereal yield per
hectare decreased from 1093.11 kg to 1008.44 kg
(ECA, 1998).

Sustainable food production as a recent
policy objective in Nigeria is far from being realized.
Poor agricultural production has led to decline in the
level of welfare among the rural and urban
households. As food prices increase, poverty and

2770

malnutrition problems widen in dimensions. Worse
still, 87 percent and 67 percent of the core poor were
in agriculture in 1985 and 1992 respectively (FOS,
1999). It has also been found that 77 percent of
farmers are poor, while 48 percent are in extreme
poverty (FOS, 1999). Because crop yields are low,
some farmers cannot even pay for hired labour and
land rent at the end of the season. Many who are
willing to invest in soil conservation technologies
cannot get the means to do so. And because of the
fight for survival, continuous cropping and
deforestation continue in many ecological zones of
the nation.

The importance of agriculture in Nigerian
economy cannot be over-emphasized. Specifically,
agriculture contributes more than 30 percent of the
total annual GDP, employs about 68 percent of the
labour force, accounts for over 70 percent of the non-
oil exports, and provides over 80 percent of the food
needs of the country. However, the small-scale
farmers that dominate the sector are facing serious
problems in getting good land due to progressive
growth in population, land degradation, and
inadequate planning in the use of available land
(FAO, 1991; Barbier, 2000, 2001). In spite of
massive government investment in the sector and
related programmes over the years, in the form of
input subsidies, the River Basin Development
Authorities, Agricultural Development Projects
(ADPs), Green Revolution, Operation Feed the
Nation, Directorate for Food, Roads and Rural
Infrastructure (DFRRI), among others, the sector’s
performance is still far below expectation.

The Nigerian small-scale farmers largely
depend on traditional methods of farming. These
farmers are facing various land use constraints, which
is one of the major sources of declines in agricultural
productivity. Even if rural households choose to stay
on degraded land, its declining productivity will be
unable to support growing rural populations, not to
consider the nation as a whole. Thus, some
households are forced to abandon existing
agricultural areas in search of new forest land. Where
land is scarce, continuous cropping on fragmented
pieces of degraded farm plots persists with little or no
soil conservation investments, and resource
productivity eventually decreases (FAO, 1991).

Low resource productivity of Nigerian
agriculture is a reflection of its comparatively low
input use (FAO, 2000). Reardon (1998) noted that
low use of fertilizer across African countries is a
major cause of concern, both from the food
production and environmental perspectives. FAO
(1998) submitted that shortage of good quality
agricultural land for smallholder is a problem in
many regions of the world. Payment of compensation



Life Science Journal 2012;9(4)

http://www.lifesciencesite.com

in cash or in kind for the use of land no doubt affects
land use intensity (Adegboye, 1986). According to
Nwosu (1991), the government of Nigeria has been
acquiring large tracts of land for agricultural and non-
agricultural purposes. Therefore, access to land
through ownership or secure tenure is a sine qua non
for improving agricultural productivity.

In order to therefore address natural resource
degradation and food insecurity, the logical and
paramount goal that faces Nigerian food policy
makers is the development of progress pathways that
enhance sustainable natural resource management
and increased food production. This is the only way
to harmonize population growth with people’s
increasing food demand so that the nation can
steadily achieve its medium term development goal.

Enough evidence abounds on the persistent
weakness of the Nigeria’s natural resource base to
support increasing food demand of the growing
population (World Bank, 1990a; 1990b). Food policy
makers have now realized the need to integrate
environmental matters into the frameworks of
agricultural policies, and studies on agriculture-
population-environment nexus are now highly
demanded at all levels of agricultural development
planning. This study then ranks most applicable to
current Nigeria’s goal of sustainable economic
development, because it will provide some important
inter-linkages on the issues of environmental
degradation and sustainable agricultural production.

Policymakers in developing countries are
increasingly frustrated as they try to increase
agricultural production, reduce poverty, and sustain
their resource base. Their frustration is compounded
by lack of information about how to bring about these
desired outcomes, and they are unsure about which
sustainability targets they should aim for, what the
short-term and long-term costs will be, and how to go
about reaching these targets (Vosti, 1992). Therefore,
economic planners in developing countries are facing
serious dilemma on the need to strike a balance
between meeting the immediate short-term needs of
increasing agricultural production through forest
clearing or destruction and the grave long-term cost
of reduced agricultural productivity through land
degradation. However, this study partially evaluates
sustainability of Nigerian crop production sector
using the trends of land areas and output. This is vital
for addressing future food requirements of the
country in relation to persistent degradation of land
resources. In the remaining parts of the paper,
materials and methods, results and discussions and
conclusion have been presented.

2. Materials and methods
The area of study
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This study was carried out in Nigeria.
Nigeria is one of the Sub-Saharan African (SSA)
nations located in the western part of Africa. The
nation shares boundary with the Republic of Benin to
the west, the Niger Republic to the north, the
Republic of Cameroon and the Chad Republic to the
east, and the Atlantic Ocean forms a coastline of
about 960 Km”to the south. The country lies between
the Latitudes 40° and 140° north of the equator. The
climate varies from equatorial in the south to tropical
in the center to arid in the north. It is equally blessed
with a total land area of about 92,377,000 hectares,
out of which about 91,077,000 hectares are solid land
area. Its terrain consists mainly of southern lowlands,
which merge into central hills and plateaus,
mountains in the southeast, and plains in the north.
Natural resources include petroleum, tin, columbite,
iron ore and coal. Soil degradation, deforestation and
droughts are the nation's primary environmental
concerns.
Sources and limitations of data

The data used in this study were the national

aggregates for land areas and output contained in the
Production Yearbook published by the Food and
Agriculture Organization (FAO), FAOSTAT web site
(www.fao.org). The study period can be divided into
two. First, 1961-1980, which was characterized by
low population, low rate of urbanization, agricultural
policies that were not too demanding on the
environment and little threat from depletion of the
ozone layers resulting into climatic vagaries. The
second period, 1981-2000 can be described as the
period of high population density, high rate of
urbanization, increasing threats from climate
vagaries, and adoption of agricultural policies like the
Green Revolution and the Structural Adjustment
Program (SAP) that largely characterized by
increased use of agrochemicals. A comparison of the
results of the data analysis was therefore made for the
two periods.
Methods of data analysis
Standard deviation

The standard deviation is the square root of
variance, and it gives us an index of dispersion
expressed in the same units as the observations from
where it is calculated (Frank and Althoen, 1994). The
standard deviation is represented by the symbol s and
is given by:

Where X; is the individual observation/score, X is the
mean and n is the number of observations.
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Test of statistical significant difference
The ¢-test was used to compare some
computed means in order to test whether a significant
difference exists between them. The formula is given
as:
Xi—Xo
feal T > >
J Siim—1+82/n, -1
Where: -
t.a = student’s t distribution value calculated
X; =mean for variable X;,
X, = mean of for variable X5,
S;= standard deviation for variable Xj,
S,= standard deviation for variable X5,
n;= number of observations in variable Xj,
n, = number of observation in variable X,

Crop production sustainability was inferred
from the contingency table developed by Monteith
(1990) (table 1). In order to determine the
sustainability of crop production, the geometric
growth indexes for the land areas harvested and the
yields were calculated. These form the basis for
conclusion. If the land index is greater than yield
index, production is not sustainable, and vice versa.

Table 1: Contingency table for inferring production
sustainability based on trends of system inputs and

outputs
Output Input
Decreasing Constant Increasing

Decreasing Indeterminate ~ Unsustainable =~ Unsustainable
Constant Sustainable Sustainable Unsustainable
Increasing Sustainable Sustainable Indeterminate
Source: Monteith (1990)

The geometric growth (indices of

sustainability) were computed from the equation
below:

L= 4/(1+ p)(1+ p2)..(1+ pr) 3

Where: I; =index of output and input used in period t

pi = percentage growth rate between years t
and t-1.

kK =
observations)
3. Results and Discussions
Testing for statistical difference in land areas
harvested and yield

In order to analyse the trend in the use
agricultural land and crop yields, average land areas
cultivated and yields for each crop in the 1961-1980
and 1981-2000 periods were computed, and using the
t-statistics, statistical differences between them were
tested. Table 2 shows that in grain crops the mean
differences between land area cultivated to cereal
crops, maize, and rice were all statistically significant
at 1 percent level. Moreover, the average yields per
hectare show statistical difference for cereal, rice,
millet and sorghum at 1 percent level. It is worth
noting that while maize shows statistical mean
difference for land area, yields are not statistically
different at 5 percent. This implies that over those
periods, maize yields are still at almost the same
level. Therefore, it could be inferred that recent
increases in maize production in Nigeria have not
really come from improvements in the yields, but
from expansion in land areas. Falusi (1997) had
earlier made this assertion. Millet land areas mean
difference is with negative sign, while the yield
difference is positive, just as it is recorded in all other
cereal crops. This shows that despite the fact that land
area cultivated to millet has declined over the years,
the yields have increased significantly perhaps due to
use of improved seeds, increase in land and fertilizer
use that is more prevalent in some Northern States
where sorghum is largely grown.

n -1 (where n is the number of

Table 2: Mean difference and t-statistics for some crops land areas and yields during 1961-1980 and 1981-2000

Crop Cultivated Area Yield Per Hectare (Kg/Ha)

Mean Difference T-Statistics Mean Difference T-Statistics
Cereal 130,003,415 109.592%* 473.78 9.7212%*
Maize 2,482,200 6.3387* 197.5223 1.3911
Rice 1,099,110 8.1468* 410.230 4.4181*
Millet -64,700 -0.1753 479.46 7.6181%*
Sorghum 383,410 0.9119 368.75 6.0121%*
Tuber/Roots 2,055,239.25 1.3976 1,173.77 1.2161
Cassava 1,127,340.4 5.9480* 688.25 2.9043*
Yam 808,600 4.8258%* -458.295 -0.2232
Potatoes 9,333.85 5.6017* -321.98 7.0686*
Cocoa 23,125 4.1950* 13.555 0.565
Kolanut -147,500 -2.5047%%* 69.565 0.2976
Oil-Palm 218,400 2.1636** 123.59 8.1774%
Plantain 18,225 1.6717 1,647.27 7.991%*
Vegetables 343,176 6.5469* 791.469 5.4927*

Source: Computed from data from FAO Publications

Note: * Statistically significant at 1% level, ** Statistically significant at 5% level
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In the roots and tuber crops, cassava, yam
and potatoes all have their mean differences in land
area harvested to be statistically significant at 1
percent level. However, it is only cassava and
potatoes that show statistical difference for the
average yields. It should be noted that the average
yield differences in potatoes and yam are with
negative sign. This negative sign implies that their
production has not been sustainable over those years.

In cash crops, mean difference for cocoa
land area shows statistical difference at 1 percent
level, but no statistical difference is computed for the
yield difference. Mean difference for kola nut land
area harvested is with negative sign, and it is
statistically significant at 5 percent level. Yield
difference for kola nut is however with positive sign,
but statistically insignificant at 10 percent level. It is
only in oil palm that the land areas mean difference
and yield difference are not equal to zero at 5 percent
level and 1 percent level respectively.

Finally, in fruits and vegetables, only
vegetables and melon have the mean difference land
area not equal to zero, being statistically significant at
1 percent level, but both the mean differences of the

yields in plantain and vegetables and melons are
statistically significant at 1 percent level.

Geometric growth index as a measure of
sustainable crop production in Nigeria

This study used the geometric growth index
to determine the sustainability index of crop
production in Nigeria. This is done in order to
overcome the weaknesses of the time trends proposed
by Monteith (1990). This weakness is noticed by its
not being able to determine the sustainability state
when both input and output move in the same
direction. Using the geometric proportionate growth
index, any production system is concluded
sustainable if the proportionate yield growth index is
greater than the proportionate land area growth index.
However, it should be stressed that the analyses done
here have some limitations in the sense that only land
is considered as input, and nothing is known about
the state of the land in respect of depletion and/or
rejuvenation of soil nutrients. Taking all other factors
to be constant, this section therefore uses the trend of
output and input approach to partly infer production
sustainability.

Table 3: Geometric growth index as a measure of sustainable crop production in Nigeria (1961 — 1980)

Crop Yield Index Land Index Sustainability Index Inference
Cereal 1.0202 0.9795 0.0407 Sustainable
Maize 1.0262 0.9445 0.0817 Sustainable
Rice 1.0429 1.0712 -0.0283 Sustainable
Sorghum 1.0335 0.9819 0.0516 Unsustainable
Millet 1.0169 0.9793 0.0376 Sustainable
Root and tubers 1.0107 1.0118 -0.0011 Unsustainable
Cassava 0.0006 1.0229 -0.0223 Unsustainable
Yam 1.0161 1.0053 0.0108 Sustainable
Potatoes 0.9842 1.0513 -0.0671 Unsustainable
Cocoa 0.9868 1.000 -0.0132 Unsustainable
Kolanut 1.0038 0.9946 0.0092 Sustainable
Oil palm 1.0000 0.9907 0.0093 Sustainable
Vegetable & Melon 1.0110 1.0028 0.0082 Sustainable
Plantain 1.0198 0.9945 0.0253 Sustainable
Source: Computed from data from FAO and Publications
The sustainability indices (table 3) show that unsustainable. Only cocoa and kolanut were

out of the crops that were sustainably cultivated,
maize has the highest sustainability index of 8.17
percent, while vegetables and melon have the lowest
index of 0.82 percent. On a general note, the analysis
shows that many of the food and cash crops were
sustainably cultivated between 1961-1980. This could
be traced to fertility of land. The fallow periods then
could be as high as 3 -4 years. The pressure on land
during that period was lower because of low
population, and farmers readily got the needed

fertilizer to add to their crops for increased
productivity.

Table 4 shows that during the 1981-2000
period, agricultural production was mostly
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sustainably cultivated. This shows that land area is
growing at higher rate than yield. This could be
attributed to possible extension of crop production
activities to marginal land and reduction of fallow
period.

Cocoa and kolanut that were sustainably
cultivated could be attributed to dissolution of the
Commodity Boards for the enhancement of cash crop
production under the SAP, which made farmers to be
able to take better care of their cocoa farms due to
better market prices as liberalization policy was fully
implemented. As cocoa trees were being cared for,
kolanut would not be left out since most farmers
intercrop it with cocoa. All these would have
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contributed to sustainability of cocoa and kolanut
production.

Table 4: Geometric growth index as a measure of sustainable crop production in Nigeria (1981 — 2000)

Crop Yield Index Land Index Sustainability Index Inference
Cereal 1.0057 1.0512 -0.0455 Unsustainable
Maize 1.0025 1.1194 -0.1169 Unsustainable
Rice 0.9853 1.0754 -0.0901 Unsustainable
Sorghum 1.0001 1.0380 -0.0379 Unsustainable
Millet 0.9797 1.0619 -0.0822 Unsustainable
Root and Tubers 0.9995 1.0727 -0.0732 Unsustainable
Cassava 1.0079 1.0518 -0.0439 Unsustainable
Yam 0.9949 1.0932 -0.0983 Unsustainable
Potatoes 0.9881 1.0884 -0.1003 Unsustainable
Cocoa 1.0172 1.0032 0.014 Sustainable
Kolanut 0.9957 0.9775 0.0182 Sustainable
Oil palm 1.0034 1.0215 -0.0181 Unsustainable
Vegetable & Melon 1.0119 1.0437 -0.0318 Unsustainable
Plantain 1.0082 1.0238 -0.0156 Unsustainable

Source: Computed from data from FAO Publications

Table 5 also shows that only cocoa, kolanut
and plantain were sustainable cultivated during the
period 1961-2000. Sustainable cultivation of plantain
could be explained by its ability for natural
regeneration and the fact that most farmers use the

plant to raise cocoa at the early stage because it
provides shade for the tender plants. This implies that
increased cocoa production could result into
increased plantain production.

Table 5: Geometric growth index as a measure of sustainable crop production in Nigeria (1961 — 2000)

Crop Yield Index Land Index Sustainability Index Inference
Cereal 1.0126 1.0143 -0.0017 Unsustainable
Maize 1.0139 1.0275 -0.0136 Unsustainable
Rice 1.0133 1.0714 -0.0581 Unsustainable
Sorghum 1.0072 1.0092 -0.0020 Unsustainable
Millet 0.9986 1.0012 -0.0106 Unsustainable
Root and Tubers 1.0027 1.0407 -0.038 Unsustainable
Cassava 1.0011 1.0374 -0.0363 Unsustainable
Yam 1.0053 1.0471 -0.0418 Unsustainable
Potatoes 0.9848 1.0693 -0.0845 Unsustainable
Cocoa 1.0018 1.0016 0.0002 Sustainable
Kolanut 1.0001 0.9845 0.0156 Sustainable
Oil palm 1.0017 1.0022 -0.0005 Unsustainably
Vegetable & Melon 1.0112 1.0224 -0.0112 Unsustainable
Plantain 1.0136 1.0088 0.0048 Sustainable

Source: Computed from data from FAO Publications

4. Conclusion

Sustainability of agricultural system is
paramount for ensuring food security of a nation.
This objective is however far from being achieved in
many developing countries due to rapid degradation
of soil resources. The findings from this study have
shown that crop production in Nigeria was more
sustainable between 1961 and 1980. This study also
found that the growth rates of yield are lower than
that of land area in most of crops cultivated in
Nigeria in recent time. The government needs to
redefine research focus and priorities in order to meet
the challenges of resource degradation. Many
researches in Nigeria are wrongly focused or
unclearly defined. Redefining research goals and
priorities is imperative. More research is needed on
the impact of human cropping activities on the
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environment especially in the Savannah zone that
produces about 80% of grains and 95% of livestock
products to satisfy the basic human needs of food.
Sustainable agriculture as an integral component of
sustainable economic development in Nigeria must be
approached by research efforts geared towards broad
based holistic goals that can be achieved through
multi-disciplinary and system approaches that give due
consideration and cognizance to the interactions
between man, technology, environmental resources,
economic and ecology. Integrating the goal of
sustainable and regenerative agriculture is therefore a
sine qua non for enhancement of resource productivity
in the Nigerian agriculture.
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Abstract:Diabetes mellitus is a systemic metabolic disease characterized by hyperglycemia, hyperlipedemia,
hyperaminoacidemia, and hypoinsulinaemia it leads to decrease in both insulin secretion and insulin action, along
with varying degrees of peripheral resistance to the action of insulin. The long-term effects of impaired glucose
regulation can lead to permanent organ damage, such as cardiovascular disease, and disabilities. Nowadays, there is
growing interest in medicinal herbs due to the side effects associated with the therapeutic agent for the treatment of
diabetes mellitus. In addition therapeutic action of herbal medicines is due to the herbal ingredients mechanism,
bioactive compounds of most of the plants have been isolated and identified. However, mechanisms of action of
most plants and their products that used for lowering of blood glucose remain unknown. in this study by searching in
different sources and references such as Pub Med, MEDLINE, CNKI, EMBASE, Wiley Inter Science, Elsevier data
bases, tried to express mode of action some common medicinal herbs that have important role in lowering of blood
glucose and diabetics recovery.

[Elahe Seyed Hosseyni, Hamed Haddad Kashani, Mohammad Hossein Asadi. Mode of action of medicinal plants
on diabetic disorders. Life Sci J 2012;9(4):2776-2783]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 409
409

Key words: Diabetic, Medicinal plant, Mechanism, Bioactive, Metabolism, Insulin.

Introduction: antidiabetic remedies. In particular, consideration is

Diabetes mellitus is a metabolic disorder given to plants and herbs used by traditional healers
characterized by failure of glucose homeostasis with and herbalists as antidiabetic remedies with the hope
disturbances of carbohydrate, fat and protein of discovering new natural products that can be used
metabolism resulting defects in insulin secretion, or developed into safe, inexpensive and effective
insulin action, or both. Without enough insulin, body antidiabetic remedies. For their hypoglycemic
tissues, particularly, the liver, muscle and adipose potential using experimental animal models of
tissues fail to take and utilize glucose from the blood diabetes [5-7] as well clinical studies involving
circulation. This results in elevated blood glucose diabetic patients [8-10]. In addition, bioactive
levels, a condition known as hyperglycemia. If blood compounds of most of these plants have been isolated
glucose levels remain high over a long period of time, and identified [10, 11]. However, mechanisms of
this can result in long-term damage of organs such as action whereby most of these plants and their products
the kidneys, eyes, nerves, heart and blood vessels. exert their blood glucose lowering effects on tissue or
Complications in some of these organs can lead to organs remain unknown.
death [1-3].

Currently, type 2 diabetes mellitus, the most Methods:
common type of diabetes mellitus, is managed by a We searched for papers published in Pub
combination of diet, exercise, oral hypoglycemic Med, MEDLINE, CNKI, EMBASE, Wiley Inter
drugs and sometimes insulin injections [4]. However, Science, Elsevier data bases. In this context, a number
synthetic oral hypoglycemic drugs, which are of medicinal plants and herbs have been studied and
currently the main form of treatment for type 2 validated assess without language limit by retrieving
diabetes mellitus have been shown to have undesirable key words “Diabetic, Medicinal plant, Mechanism,
side effects and high secondary failure rates [4]. In Bioactive, Ingredient, Insulin, phytochemistry,
addition, these drugs cannot be afforded by the complication, carbohydrate, metabolism,” to identify
majority of people living in rural communities of mechanism and mode of action of medicinal plants on
developing countries because of their high cost [4]. diabetics disorders. These searches were conducted by

These limitations, of currently available two independent examiners. The last date of the
antidiabetic pharmacological agents have prompted search was January 28, 2012.

researchers all over the world to investigate alternative
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Results:

Type 2 diabetes mellitus; commonly known
as non-insulin diabetes mellitus occurs in adult
patients aged 40 years and above, is a polygenic
disorder with obesity related insulin resistance playing
a major role in its onset and progression. It is
characterized by excessive hepatic glucose production,
decreased insulin secretion from pancreatic beta cells,
and insulin resistance in peripheral tissue such as
muscle adipose and liver [12]. There are convincing
data to indicate a genetic component associated with
insulin resistance. Insulin resistance is a feature of the
offspring of parents with type 2 diabetes. In Pima
Indians, a group with a very high prevalence of insulin
resistance and type 2 diabetes, the insulin resistance
has been suggested to have a co-dominant mode of
inheritance [13]. Insulin resistance is also caused by
acquired factors such as obesity, sedentary life style,
pregnancy, and hormone excess. During its early
stage, insulin resistance is compensated for by
hyperinsulinemia, thus preserving normal glucose
tolerance. Deterioration into impaired glucose
tolerance occurs where either insulin resistance
increases or the insulin secretory responses decrease,
or both [14].

Popularity of diabetes mellitus

Currently, the overall global prevalence of
diabetes is estimated to be between 3.0% and 3.6% of
the population, of which 90% is type 2 diabetes [15,
16] In this context, the prevalence of diabetes for all
age groups worldwide was estimated to be 2.0% in
1997[15], 2.8% in 2000 [16] and 3.6% in 2010 [15]
and was projected to be 4.4% (366 million people) in
2030 [16]. The prevalence of diabetes is reported to be
higher in men than in women; however, there are
more women than men with diabetes [16]. Population
growth, urbanization, increasing prevalence of obesity
and physical inactivity are thought to be the main
factors responsible for the increasing prevalence of
type 2 diabetes mellitus [16-18].

Complications of diabetes mellitus

Uncontrolled hyperglycemia in  type2
diabetes leads to the development of both acute and
long term complications [3]. Acute complications of
diabetes mellitus include non ketotic hyperosmolar
coma. Long term  complications  include
cardiovascular diseases, hypertension, chronic renal
failure, retinal damage, nerve damage, erectile
dysfunction and macrovascular damage which may
cause poor healing of wounds particularly of the feet
and can lead to gangrene which may require
amputation. Chronically elevated blood glucose levels
lead to increase production of mitochondrial reactive
oxygen species (ROS), which activate a number of
metabolic pathways whose end products contribute to
the development of long term complication of diabetes
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[3, 19]. These metabolic pathways activated by
hyperglycemia-induced ROS include: the polyol
pathway, formation of advanced glycation end product
(AGE), hexosamine pathway and the protein kinase C
(PKC) pathway [20-25].
Treatment of type 2 diabetes mellitus

The chronic hyperglycemia of diabetes can
lead to health complications such as blindness,
gangrene, kidney failure, heart attacks and strokes,
which are devastating to the individual and very
expensive to the health services [1, 26, 27] Available
evidence indicates that diabetes related complications
can be prevented or delayed by achieving tight
glycemic control [28].Therefore, much effort has been
devoted to the search and development of optimal
therapeutic regimens for the management of diabetes.
Currently, type 2 diabetes is controlled and managed
by a combination of diet restriction, weight reduction
programs and oral hypoglycemic drugs [4]; Orally
administered hypo-glycemic agents (e.g.
sulfonylureas,  repaglinide, = metformin, alpha
glucosidase inhibitors and thiazolidinediones (TZDs)
are used first together with dietary restriction and
exercise programs [4]. When hyperglycemia becomes
severe, patients are usually switched to insulin
injections, with or without oral agents to improve
insulin action [4] However, current anti-diabetic
medications have toxic side effects including, but not
limited to, nausea, diarrhea, and hypoglycemia at
higher doses, liver problems, lactic acidosis and
weight gain. These side effects prompt patients to stop
taking these anti-diabetic medications. Furthermore,
despite the intensive use of current anti-diabetic
agents, many type 2 diabetic patients still exhibit poor
glycemic control and some develop serious
complications within six years of diagnosis [26].
Clearly, there is a need for new anti-diabetic agents.
Mode of action of hypoglycemic medicines

Oral hypoglycemia agents exert their glucose
lowering effects via a variety of mechanisms. These
mechanisms of action include reduction of hepatic
glucose production, (metformin, a biguanide),
enhancement of insulin secretion by pancreatic beta
cells, improvement of insulin sensitivity and inhibition
of intestinal glucose digestion and absorption (alpha
glucosidase inhibitors). The use of these drugs is
however, limited by the fact that they have adverse
side effects, such as potential hypoglycemia (e.g.
sulfonylurea), weight gain (meglitinides, sulfonylurea
and thiazolidinesdiones), gastro-intestinal discomforts
(alpha glucosidase inhibitors, and alpha amylase
inhibitors) and lactoacidosis (metformin) [29] In
addition to their potential side effects, many of the
oral anti-diabetic agents have higher secondary failure
rates [4].
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Medicinal plants for diabetes

As is the case with other diseases, medicinal
plants have been used since ancient times to treat and
manage diabetes mellitus in traditional medical
systems of many cultures throughout the world [30,
31]Currently, medicinal plants continue to play an
important role in the management of diabetes mellitus,
especially in developing countries, where many
people do not have access to conventional antidiabetic
therapies [11] [32]. In developed countries the use of
antidiabetic herbal remedies is reported to have been
declining since the introduction of insulin and
synthetic oral hypoglycemic agents during the early
part of the twentieth century. However, in recent
years, there has been a resurgence of interest in
medicinal plants with hypoglycemic potential in these
countries. This renewed interest in herbal antidiabetic
remedies in developed countries is believed to be
motivated by several factors, including, the side
effects, high secondary failure rates and the cost of
conventional synthetic antidiabetic remedies [31].
Ethnopharmacological surveys indicate that more than
1200 plants are used in traditional medical systems for
their alleged hypoglycemic activity [33].The
hypoglycemic activity of a large number of these
plants products has been evaluated and confirmed in
animal models [6, 34] as well as in human beings [8-
10] In some cases the bioactive principles have also
been isolated and identified [5, 10, 11]. However, the
mechanism of action of the most products, lower the
blood glucose level, remain speculative.
Most studied antidiabetic medicinal plants

The most studied and commonly used
medicinal plants whose blood glucose lowering effects
have been tested and confirmed in different parts of
the world include: Allium cepa (Onion), Allium
sativum (Garlic), Aloe vera, Cinnamomum tamala,
Coccinia indica, Gymnema sylvestre (Gurmar),
Momordica charantia (Bitter Melon), Murrayi
koningii, Ocimum sanctum, Panax (Asian) Ginseng,
Trigonella foenum-graecum (Fenugreek), Pterocarpus
marsupium (Indian Kino) and Syzigium cumini [35-
43].
Bioactive constituents of antidiabetic medicinal
plants

Ivorra et al [44] cited by Tanira, [45],
studied the structure of 78 different compounds
isolated from plants with attributed hypoglycaemic
activity. They classified these compounds according
to the following chemical groups: 1. Polysaccharides
and proteins (59 com-pounds), 2. Steroids and
terpenoids (7compounds), 3. Alkaloids (7compounds),
4. Flavonoids and related compounds (5 compounds).
Similarly, Bailey and colleague [30] listed 29
compounds that contained 14 polysaccharides, 5
alkaloids 4 glycosides and 6 other compounds. Grover
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and colleague [11] reviewed 45 medicinal plants of
India with confirmed antidiabetic potential. Of the 17
hypoglycemic principles isolated and identified in this
review 5 compounds are amino acids and related
compounds, 5 compounds are glycosides, and 3
compounds are phenolic (flavonoids) compounds. The
remaining compounds are alkaloids (2 compounds),
terpenoids (1 compoud) and polysaccharides
(1compound). Bnouham [46, 47] also reviewed 178
with potential antidiabetic activity. The 56
hypoglycemic principles identified in this review
belong to the following chemical groups: 1.
Glycosides (mostly saponins) (24 compounds). 2.
Phenolics (mostly flavonoids) (11 compounds)
3.Polysaccharides (9 compounds) 4.Terpernoids (5
compounds) 5.Amino acids and related compounds (4
compounds) 6.Alkaloids (3 compounds).

It can be concluded on the basis of these four
studies that a variety of phytochemicals possess
hypoglycemic activity. However, the majority of
plants with blood glucose lowering activity appear to
contain polysaccharides, glycosides and flavonoids.
Another point of note in the above mentioned review
studies is that a given plant and its product may
possess more than one hypoglycemic principles which
may act in synergy to exert a blood glucose lowering
effect.

Mechanism of action of antidiabetic medicinal
plants and their constituents

There are several possible mechanisms
through which these herbs can act to control the blood
glucose level [45]. The mechanisms of action can be
related, generally, to the ability of the plant in
question (or its active principle) to lower plasma
glucose level by interfering with one or more of the
processes involved in glucose homeostasis. The
reported mechanisms whereby herbal antidiabetic
remedies reduce blood glucose levels are more or less
similar to those of the synthetic oral hypoglycemic
drugs and are summarized as follows [45-48]: 1.
Stimulation of insulin synthesis and secretion from
pancreatic beta-cells. 2. Regeneration/revitalization of
damaged pancreatic beta cells. 3. Improvement of
insulin sensitivity (enhancement of glucose uptake by
fat and muscle cells). 4. Mimicking the action of
insulin (acting like insulin). 5. Alteration of the
activity of some enzymes that are involved in glucose
metabolism. 6. Slowing down the absorption of
carbohydrates from the gut. 36medicinal plants and
their products reviewed by Grover and colleagues
[11]. They studied hypoglycemic action of the plants.
13altered the activities of hepatic enzymes involved in
glucose metabolism (stimulation of glucokinase and
glycogen synthase and inhibition of glycogen
phosphorylase and glucose 6-phospatase), 11
stimulated insulin secretion from pancreatic beta cells,
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4 decreased intestinal absorption of glucose, 3
increased insulin sensitivity, 3 regenerated or
protected pancreatic beta-cells from damage and 2
acted like insulin. Similarly, of the 60 plants extracts
reviewed by Bnouham and co-workers [46, 47] whose
hypoglycemic mechanism of action have been studied,
20 stimulated insulin secretion from pancreatic beta
cells, 11 altered the activities of hepatic enzymes
involved in glucose metabolism, 11 decreased the
intestinal absorption of glucose, 1lincreased insulin
sensitivity, 4 regenerated or repaired pancreatic beta-
cells and 3 acted like insulin. It can be concluded on
the basis of the above mentioned reviews that the
majority of antidiabetic medicinal plants exert their
blood glucose lowering effect through stimulation of
insulin release from pancreatic beta cells or through
alteration of some hepatic enzymes involved in
glucose metabolism. Another point of note in the
above mentioned reviews is that a given plant or its
product may exert its blood glucose lowering effect
through a combination of more than one mechanism
[11].

Investigation of the antidiabetic activity of plant
substances.

To study antidiabetic potential of medicinal
plants, Firstly, candidate plants are collected,
extracted and screened for hypoglycemic activity
using either in vitro or in vivo bioassay techniques.
Secondly, active ingredients are isolated and identified
from plants showing hypoglycemic effects during the
screening tests. Thirdly, the blood glucose lowering
mechanism of action of the crude plant extract and
active ingredients is investigated. Fourthly, clinical
trials are conducted on the crude plant extract or
isolated active ingredients [30].

Monitoring of medicinal plants for antidiabetic
activity

Candidate medicinal plant material (usually
selected on the basis of information obtained from
traditional healers and herbalist) are collected, dried,
powdered and extracted with a suitable solvent
(usually either water or alcohol) and screened for
hypoglycemic activity. Screening tests commonly
used to assess the antidiabetic’/hypoglycemic activity
of medicinal plants.

In vivo bioassay

In vivo bioassay screening tests for
antidiabetic activity of medicinal plant extracts and
other antidiabetic remedies are usually carried out in
normal or diabetic animals in which diabetes has been
induced either by chemical, dietary, surgical or
genetic manipulations [49, 50] [51, 52]. By far the
most commonly used animal models for screening
plants for antidiabetic activity are the chemically
(alloxan and streptozotocin) induced diabetic animal
models [52]. Alloxan and streptozotocin exert their
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diabetogenic action when administered parenterally:
intravenously, intraperitoneally or subcutaneously
[52]. The dose of these agents required for inducing
diabetes depends on the animal species, route of
administration and nutritional status. According to the
administered dose of these agents, syndromes similar
to type 2 diabetes mellitus or glucose intolerance can
be induced [53, 54]. In general, the majority of
published studies which evaluated the antidiabetic
activity of medicinal plants using alloxan or
streptozotocin-induced animal models of diabetes
report the amount of reduction of blood glucose that is
always evaluated after a period of fasting following
acute or chronic treatment with a specific natural
product [11]. Comparative studies are carried out with
non-diabetic and/or diabetic animal groups treated
with known antidiabetic drugs. Glucose is measured
by standard glucose-oxidase or dehydrogenase assays,
mainly by means of commercial meters available
everywhere [52, 55]. Animal models of diabetes
appear to be more useful in screening plants for their
antidiabetic activity than in vitro bioassay screening
techniques, but ethical and practical considerations
make it impossible to screen large numbers of samples
[52].
In vitro cell based assays

Cell based assays commonly used to screen
or evaluate the antidiabetic activity of medicinal
plants belongs to a class of in vitro bioassays known
as “mechanism based assay” [56, 57]. A mechanism-
based bioassay differ from an ordinary cell culture
bioassay in that it can provide a possible mechanism
of action at the same time that the plant material is
screened for biological activity[57]. Two different
types of mechanism based in vitro bioassays are
commonly used to assess the
antidiabetic/hypoglycemic of medicinal plants and/or
products: the insulin secretion stimulation [58, 59] and
the glucose uptake biosasays [57] [60].
Insulin secretion stimulation bioassays

Insulin secretion stimulation bioassays in
general, assess the ability of a plant extract or natural
product to stimulate perfused pancreas, isolated
pancreatic islets cells or clonal pancreatic beta cell-
lines (e.g. BRIN-BDI11 cells) to secrete insulin [61,
62] In a typical insulin secretion stimulation bioassay
cells are seeded (at a specified density) usually in 24-
or 96-microtitre well plates, and cultured overnight in
a suitable buffer supplemented with glucose, 10%
foetal calf serum and antibiotics. Following
attachment of cell to the plates, cultured cells are
washed several times and incubated in Krebs ringer
buffer (KRB) containing 1 mM glucose in the
presence or absence of plant extracts and other test
agents.  Positive and negative controls are also
included in the well plates. Following incubation,
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aliquots are removed from each well, centrifuged and
assayed for insulin levels [61]. Plants whose
antidiabetic mechanism of action has been evaluated
this way include Medicago sativa.
Glucose uptake bioassays

These types of bioassays assess the ability of
plant materials to enhance glucose uptake by insulin
target cell-lines (e.g. C2C12 myocytes, 3T3-L1
preadipocytes and human Chang liver cells) [56, 63]
[60]. A glucose wuptake bioassay is generally
performed by incubating cultured insulin target cells
in a buffer containing glucose (radiolabeled (tritiated
2-deoxyglucose) or unlabelled) and insulin in the
presence and absence of the candidate plant extract
[57]. Following incubation, glucose in aliquots of the
incubation media is measured by means of a
scintillation counter or colorimetrically [64]. The
difference between the initial and final glucose
concentration equals the amount of glucose taken up
by the cultured cells and provides a measure of the
antidiabetic activity of the plant extract under
evaluation [65] [60]. As with other cell based in vitro
bioassays, mechanism based bioassays for the
assessment of the antidiabetic activity of medicinal
plants are generally faster and uses relatively small
amounts of materials than the in vivo bioassays.
However, antidiabetic/hypoglycemic activity might be
missed, for example, where a metabolite rather than
the parent substance is the active component [65].
Another disadvantage of these techniques is that only
“acute” or immediate effects are measured, whilst
effects that may only be apparent after chronic
exposure to the antidiabetic compound are overlooked
[65].
Sub-molecular enzyme inhibition-based assays

Some antidiabetic agents are known to exert
their blood glucose lowering effects through inhibition
of specific carbohydrate metabolizing enzymes. For
this reason several researchers [66, 67] have
investigated the ability of plant extracts to inhibit the
activities of enzymes such as o-amylase, o-
glucosidase, hexokinase (glucokinase) and glucose 6-
phosphatase by means of in vitro sub-molecular
enzyme inhibition assays. A typical in vitro enzyme
inhibition based assay involves three distinct steps.
Firstly, the enzyme is pre-incubated in an appropriate
buffered solution with or without the test compound.
In addition to the incubation buffer, the test solution
may include numerous other reagents such as
sulfhydryl compounds, metals, protein cofactors and
stabilizing agents that are needed by the enzyme. This
pre-incubation step allows a maximum opportunity for
the enzyme to interact with the test substance before
the reaction is initiated. The second stage is the
initiation of the reaction. This is most often done by
automated or manual addition of substrate to each tube
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or well. Finally, the reaction must be terminated if it
is single-time point readout and the amount of the
product formed or the loss of the substrate must be
determined. Stopping the reaction can be achieved by
a variety of ways depending upon the particular
enzyme. One general way is to denature the enzyme
by addition of a denaturing agent, for example
trichloroacetic acid or a rapid increase in temperature.
If a metal ion is required for the activity of the
enzyme, the reaction may be stopped by addition of a
chelating agent such as EDTA to sequester the metal
ion. Once the reaction is stopped, absorption readings
are made against a blank by means of a
spectrophotometer.

Investigation of the mechanism of action of
antidiabetic plant extracts

As described an antidiabetic agent may exert
its blood glucose lowering effect by stimulating
insulin secretion from pancreatic beta-cells, enhancing
glucose uptake by fat and muscle cells, altering the
activity of some enzymes that are involved in glucose
metabolism or slowing down the absorption of sugars
from the gut [29, 47, 68, 69].

Effect on insulin secretion

In most published studies, investigation of
the effect of medicinal plant extract on insulin
secretion in vivo has involved the wuse of
streptozotocin or alloxan induced animal models of
diabetes [70] [5, 6, 71, 72]. Both alloxan and
streptozotocin causes destruction of pancreatic beta
cells resulting in reduced insulin secretion [52, 73]. In
streptozotocin and alloxan induced animal models of
diabetes, insulin is markedly depleted but not absent
[52, 74, 75]. For this reasons these animal models
have been widely used to study the effect of
antidiabetic remedies on insulin secretion in vivo.

In order to investigate the effect of a plant
extract on insulin secretion in vivo, the majority of
published studies have divided normal animal and
diabetic animals into at least five groups: normal
control rats, normal rats treated with plant extract,
diabetic control; diabetic rats treated with plant extract
and diabetic rats treated with a conventional insulin
secretory [5, 71, 76, 77]. Experimental animals are
then treated with the plant extract for a given period of
time while control groups receive vehicle during the
experimental period. At the end of the experimental
period blood is withdrawn for the measurement of
plasma insulin. A significant increase in the plasma
insulin level of experimental rats compared to those of
control rats would suggest the insulinotropic effect of
the plant extract, whereas a significant increase in the
plasma insulin level of extract treated diabetic animal
compared with the diabetic control but no difference
between the plasma levels of extract treated normal
animal and normal control would suggest a
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regenerative effect of the plant extract on pancreatic
beta cells [46, 47, 71, 78-79].
Inhibition or activation
metabolizing enzymes

It has been establish that some antidiabetic
remedies, for example, metformin exert its blood
glucose effects by inhibiting endogenous glucose
production by the liver through the process of
gluconeogenesis and glycogenolysis [79-80]. For this
reason, as part of efforts to find out the possible mode
of action of antidiabetic remedies, several researchers
have investigated the effect of plant extracts on the
activities of gluconeogenic enzymes: glucose 6-
phosphatase,  fructose  1,6-bisphosphatase;  the
glycogenolytic enzyme; glycogen phosphorylase and
hepatic glucokinase. In order to investigate the effect
of medicinal plant extract on key enzymes involved in
glucose homeostasis in vivo, the study design used are
similar to the one describe above for the study the
effect of plant extract on stimulation of insulin except
that at the end of the feeding period blood and selected
tissues are also collected for the measurement of the
activity of selected enzymes in plasma or tissue
homogenates in vitro [69, 81, 82].

of carbohydrate

Conclusion:

Diabetes is one of the most prevalent chronic
diseases throughout the world, affecting more than
300million people worldwide. For this, therapies
developed along the principles of western medicine
(allopathic) are often limited in efficacy, carry the risk
of adverse effects, and are often too costly, especially
for the developing world. Herbs are used to manage
diabetes and their complications. Therefore, treating
diabetes mellitus with plant derived compounds which
are accessible and do not require laborious
pharmaceutical synthesis seems highly attractive. In
this review article, hypoglycemic mechanism of
medicinal plants was considered. Scientists working
the field of pharmacology and therapeutics to develop
evidence-based alternative medicine to cure different
kinds of diabetes in man and animals. Isolation &
identification of active constituents of plants,
preparation of standardized dose & dosage regimen
can play a significant role in improving the
hypoglycemic action. Herbal therapy for diabetes has
been followed all over the World successfully. Herbs
are used to manage diabetes and their complications.
A large number of plants, screened for their anti
diabetic effect, have yielded certain interesting leads
as mentioned above, however more laboratorial work
is needed to specify the mechanism of medicinal plant
and their anti diabetic actions.
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Abstract: Introduction: Aging has been defined as a time-related loss of the capacity of cells to maintain their
functions. A primary cause of the aging process has been claimed to be the reduced antioxidant defense.Aim of the
study: This study aims to elucidate the histological features of the dentate gyrus in male albino rats during aging
process and to investigate the important protective role of antioxidant (Antox) on the aging of the dentate gyrus of
adult male albino rats. Material and methods :41 male adult albino rats were used and were classified into three
groups; Control adult group (3-6 months), Control aged group which was further classified into three subgroups
aged 12, 18, and 24 months, respectively and Antox -treated aged group which was also classified into three
subgroups aged 12,18 and 24 months. The treated animals received Antox dissolved in water at a dose level of 3.4
mg/kg body weight 3 times weekly for 3 months starting at 9,15 and 21months for the three age subgroups
respectively. Sections of hippocampus were prepared were prepared for light and electron microscope examinations.
Results: With light and electron microscope, there was a progressive increase in the appearance of dark neurons
with advancing age in addition to a noticeable neuronal loss and a decrease in the frequency of appearance of
neurons in the control aged groups. Senile changes such as the accumulation of lipofuscinin the neuronal perikarya
and changes in the nucleus, mitochondria, rough reticulum, and Golgi apparatus were observed in the control
group. Also, membrane-bound organelle-free areas were observed. Degenerated neurons, with shrunken nuclei and
ill-defined few cytoplasmic organelles, were observed with advancing age. After the treatment with Antox, the
senile changes were less when compared with the control aged group. It was also noticed that, the Antoximproving
age - associated histological changes were best especially at the middle age (12 months) rather than that of the early
old age (18 months) and the oldest age (24 months), mostly due to the irreversible degenerative changes which had
occurred at older age groups prior to the treatment with Antox.Conclusion: The present study showed that the age -
associated histological changes may be the basis for the age associated functional changes of the gyrusof the
hippocampal formation, which may be manifest in elderly people by disturbances in motor coordination and
declines.The present study also demonstrates the effectiveness of the combination antioxidants (Antox) in reducing
the age-related histological changes in the dentate gyrus of the hippocampal formation. So, it is recommended to
investigate its use in age-related neurodegenerative

[Mohammed. H. Mohammed Protecting Effect of Antioxidants (Antox) On the Dentate Gyrus of Aged Male
Albino Rat. Life Sci J 2012;9(4):2784-2795]. (ISSN: 1097-8135). http://www.lifesciencesite.com. 410
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1. Introduction spiny pyramidal neuron (Seroogyet al, 1983).
The dentate gyrus (DG) is a simple cortical Experimental studies proved that the hippocampus
region that is an integral portion of the larger has a very important role in the process of learning
functional brain system called the hippocampal and in a wide range of memory types particularly in
formation (Kempermann, 2002). The hippocampus spatial memory (EI Falougy and Benuska, 2006).
is a neural structure in the medial temporal lobe that The hippocampal dentate gyrus was reported to
has a distinctive curved S shape. The hippocampal be one of the few regions of the mammalian brain
formation is defined as the complex of six structures: where neurogenesis continue to occur throughout
Gyrusdentatus, hippocampus proprius, adulthood. The neurogenesis in the dentate gyrus was
subiculumproprium, presubiculum, parasubiculum thought to play an important role in hippocampus-
and area entorhinalis (Andersen et al., 2000). dependent learning and memory (Gao, ef al., 2007,
The DG consists of three layers: the outer and Li, et al, 2008). Hence, DG is thought to
molecular layer, the middle granule cell layer and the contribute to new memories as well as other
inner polymorphic layer (hilus). The principal functional roles (Saab et al, 2009). Aging is
neurons of the DG are the granule cells, which have characterized by a general decline in physiological
most of the features typical of small neurons. They function that leads to morbidity and mortality
are organized compactly and form an inferior and (Miyoshi, et al., 2006).
superior blade in the rat DG (Laatsch and Cowan, Hippocampal circuitry is particularly vulnerable
1966). The hilar cells resemble the morphology of the to aging and neurodegenerative conditions

2784



Life Science Journal 2012;9(4)

http://www.lifesciencesite.com

(Chohanet al, 2009). Normal aging brings with it
changes in dopaminergic and memory functions
(Morcomet al, 2010). Moreover, aging is the
greatest environmental risk factor for the sporadic
cases of Alzheimer’s disease (AD) which is
progressive neurodegenerative disorder characterized
by a progressive memory loss and cognitive decline
(Caselli, et al., 2006).

The antioxidants are either reactive chemicals
such as Antox or specialized enzymes as catalase.
The body produces enzymatic antioxidants but
cannot make the antioxidant chemicals (e.g. Antox, C
and flavonoids), that protect the sites in the body that
the enzymatic antioxidants cannot reach (Haggaget
al,. 2006; Mosadet al., 2007) mentioned that beta
carotene (a carotenoid metabolic precursor to vitamin
A), Antox, vitamin C and selenium are involved in
the overall cellular antioxidant defense mechanism.

Antioxidents nutrients, as ascorbic acid,
tocopherol, B-carotene, etc., are considered to give
protection against oxidative damage induced by
different toxicants and reduce the activity of free
radical-induced reactions (McCall and Balz, 1999).
Antox is an antioxidant drug composed of selenium,
vitamin A acetate, ascorbic acid and vitamin E.
Antox was used in therapy of different liver diseases
(Wastonet al, 1999, Hamooda, et al.,2003,Zhong
and Lemasters, 2004 and Oz et al., 2004).

The aim of the study

The goal of the present study is to elucidate the
histological features of the dentate gyrus in male
albino rats during aging process and to investigate the
important protective role of antioxidant (Antox) on
the aging of the dentate gyrus of adult male albino
rats.

2. Material and Methods
Material:

A total number of 41 male albino rats (average
weight 200-250 gm) were used in this study. The
animals were isolated in clean properly ventilated
cages in the animal house of AssiutUniversity under
normal conditions with an appropriate temperature,
normal light and dark cycle and free access to food
and water.

The animals were divided into 3 groups:

Group I (Control adult group): This group includes 5

male rats aged 3-6 months.

Group II (Control aged group):This group includes

18 male rats that were equally divided according to

their age (Shettyand Turner, 1999) and its

corresponding human age (Flood, et al., 1987) into

three subgroups:

Subgroup II a: 12 months-aged control animals were
used representing the middle age group which
corresponds to the age of fifties in human.
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Subgroup II b: 18 months-aged control animals were
used representing the early old age group that
corresponds to the age of seventies in human.

Subgroup II c¢: 24 months-aged control animals were
used representing the oldest old age group that
corresponds to the age of nineties in human.

Subgroup III (Antox-treated aged group): This group
includes 18 male rats that were equally divided into
three subgroups:

Subgroup III a 12 months-aged Antox-treated animals,

Subgroup III b: 18 months-aged Antox-treated animals,

Subgroup III c: 24 months-aged Antox-treated animals.

Drug dosage and administration:

The treated animals received Antox dissolved in
water at a dose level of 3.4 mg/kg body weight 3
times weekly for 3 months starting at 9,15 and
21months for the three age subgroups respectively.
Antox tablets composed of selenium, medicinal
yeast, ascorbic acid, vitamin A acetate and vitamin E
(Hawazen and Maisaa,2007).

Methods:

Tissue Preparation

Each animal was anaesthetized with ether, its
heart was exposed, and saline solution was perfused
through the left ventricle until the coming fluid was
blood-free. Then perfusion was done with Bouin's
fixative for light microscopy, and with cold 4%
gluteraldhyde in a buffered cacodylate solution pH
7.4 for electron microscopy. The cranial cavity was
opened; the brain was carefully dissected out and left
immersed in the fixative and undisturbed for one
hour. Then, the right cerebral hemisphere was
sectioned coronallyfor studying the right dentate
gyrus of the hippocampal formation.

For light microscopy, paraffin sections (5-7um)
of tissue specimens were prepared and stained with
Harris haematoxylin and eosin according toDrury and
Wallington (1980). Semithin sections (0.5-lum) of
the specimens fixed in 4% gluteraldhyde were stained
with toluidine blue (Gupta, 1983) and were examined
with light microscope. Subsequently, thin sections
(500-800A) were obtained for the selected areas in
semithin sections, contrasted with uranyl acetate and
lead citrate (Reynolds, 1963), and studied with the
transmission electron microscope, JEOL (J.E.M.- 100
CXI 1) and photographed at 80 K.V. in Assiut
University Electron Microscope Unit.

3. Results

A- With light Microscope:

Group I (Control adult group):| Plate 1

The haematoxylin and eosin stained sections of
the dentate gyrus of control adult male albino rats
show that the dentate gyrus forms a distinctive V-
shaped structure that surrounds the free border of the
Amon's horn (Plate 1, Fig. 1). The dentate gyrus
consists of three layers, an outer molecular layer, a
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central granule cell layer, and an inner polymorphic
layer (Plate 1, Fig. 2). The molecular layer is formed
mainly of nerve fibers and few nerve cells. The
granule cell layer contains the perikarya of granule
cells, which are densely packed with little or no
intervening tissue. The nuclei of granule cells are
rounded or oval in shape and pale basophilic in stain.
Their nucleoli are densely stained basophilic and
usually peripherally located. A thin rim of cytoplasm
is surrounding the nucleus of granule cells (Plate 1,
Fig. 3).

The semithin sections stained with toluidine
blue confirm that the dentate gyrus is formed of three
layers, the outer molecular layer, the granule cell
layer and the inner polymorphic layer (Plate 1, Fig.
4). The outer molecular layer consists mainly of
nerve fibers together with few scattered cells. The
middle granule cell layer shows dense packing of the
granule bodies with little intervening tissue. The
granule cells usually assume liar or polyhedral shape.
Their nuclei appear pale, rounded or ovoid in with
single dense peripheral nucleoli and finely dispersed
chromatin. Nuclei are surrounded by thin run of pale
staining cytoplasm (Plate 1, Fig.5). The inner
polymorphic layer shows a variety of cells of
different types. These cells include large pyramidal
neurons, few displaced granule and some glial cells
(Plate 1, Fig. 6).

Group II (Control aged group):[Plate 2

The haematoxylin and eosin-stained sections of the
dentate gyrus of the control 12 months - aged male
albino rats show some changes in the shape and staining
intensity of granule neurons mainly in the deeper parts of the
granule cell layer. The cell bodies of these neurons assume
irregular profiles with irregular outline and show increase
staining intensity. Their nuclei are irregular in shape and
deeply stained with no visible nucleoli. The more superficial
neurons show normal shape and staining intensity with
rounded pale nuclei and visible dense nucleoli (Plate 2, Fig,

).

For control 18 months — aged group, the
heamatoxylin and eosin — stained sections, the
granule cell layer of dentate gyrus of male albino rats
shows that many granule cell bodies appear darkly
stained with irregular outline. Their nuclei are
irregular, deeply stained and surrounded by thin rim
of deeply stained cytoplasm. Some of the granule cell
bodies appear relatively normal shape and staining
intensity (Plate 2, Fig. 2).

For control 24 months — aged group, the
heamatoxylin and eosin — stained sections in the
dentate gyrus of male albino rats show that the most
of the granule neurons appear darkly stained with
irregular outline and deeply stained nuclei and
cytoplasm. Empty spaces are observed among the
granule cell bodies (Plate 2, Fig.3).
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The semithin sections of the dentate gyrus of
control 12 months — aged group show deeply stained
granule cell bodies especially in the more basal parts granule
cell layer. The nuclei of these neurons appear darkly stained
with hardly visible deeply stained nucleoli and surrounded
by thin rim of stained cytoplasm, which shows small
vacuoles. Other granule cell bodies show pale stained, clear,
vacuolated cytoplasm and their nuclei relatively normal in
shape and staining intensity. The remaining cells show more
or less normal shape and staining intensity of their nuclei
and cytoplasm (Plate 2, Fig. 4).

For control 18 months — aged group, the
semithin sections of the dentate gyrusshow that the
granule cell layer contains many darkly stained
granule cell bodies having irregular outlines. The
nuclei of these dark cells appear darkly stained with
hardly visible, darkly stained nucleoli. Their
cytoplasm is darkly stained forms thin rim around the
nuclei. Some of the granule neurons show relatively
normal staining of their nuclei, while, their cytoplasm
contains 56 pale vacuolated areas (Plate 2, Fig. 5).

For control 24 months — aged group, the
semithin sections of the dentate gyrusshow that the
granule cell layer is mainly formed of the darkly
stained granule cells which have deeply stained
irregular nuclei surrounded by thin rim of darkly
stained cytoplasm. Few of the granule cells appear
pale stained. Their nuclei are relatively normal in
staining intensity. Their cytoplasm appears pale
vacuolated (Plate 2, Fig.6).

Group III (Antox treated aged group): Plate 3

The haematoxylin and eosin-stained sections in
the dentate gyrus of Antox-treated 12 months-aged
group, animals show that most of the granule cell
bodies in the granule cell layer are almost of normal
shape and staining intensity. They have rounded pale
nuclei with visible dense nucleoli and surrounded by
thin rim of cytoplasm. Only few granule cell bodies
in the basal part of the granule cell layer appear
darkly stained with deeply stained nuclei and
cytoplasm (Plate 3, Fig. 1).

For treated 18months-aged group, the
haematoxylin and eosin stain, sections in the dentate
gyrus of Antox-treated male albino rats show that
many granule ells are relatively normal in shape and
staining intensity. They have rounded or oval pale
nuclei with visible dense nucleoli and surrounded by
thin layer of cytoplasm. Few granule neurons, located
basely in the granule cell layer, appear darkly stained
with irregular outline. These dark cells are
comparatively much less frequent than those
observed m the control of the same age group (Plate 3,
Fig. 2).

For treated 24 months-aged group, the haematoxylin
and eosin-stained sections in the dentate gyrus of Antox-treated male
albino rats show that some of the granule cell bodies have rounded ar
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oval large pale nuclei with visible dense nucleoli and sirounded by
pale staining cytoplasm. The other granule cell bodies appear darkly
stained nuclei and cytoplasm. No empty spaces are observed among
the granule cells in comparison with the control group of the same age
(Plate 3, Fig. 3).

In semithin sections of the dentate gyrus
stained with toluidine blue, the granule cell layer of
12 months-aged group, is mainly formed of pale
staining cells. These cells show rounded or oval pale
nuclei with visible dense nucleoli and surrounded by
pale staining cytoplasm which are more or less
similar to those of the control adult age group. Only
few granule cell bodies appear darkly stained and
have irregular outline, deeply stained nuclei and thin
rim darkly stained cytoplasm. These dark cells are
observed in the basal part the granule cell layer and
are less than those observed in the control 12 months-
aged animals (Plate 3, Fig. 4).

For treated 18 months-aged group, semithin
sections in the dentate gyrus stained with toluidine
blue confirm that many granule cell bodies have large
oval or rounded pale nuclei with visible dense
nucleoli and surrounded by pale staining cytoplasm.
Small pale vacuolated areas are observed
infrequently in the cytoplasm of these pale staining
granule cells. Few granule cells appear darkly stained
and are comparatively much less frequent than those
served in the control of the same age group (Plate 3,
Fig. 5).

For treated 24 months-aged group, the semitin
sections in the dentate gyrus of this group stained with tohuidine blue
show that some of the granule cell bodies are nmuich similar to those of
the control adult age group. Some granule cells have relatively nomal
nuclei surrounded by lightly stained, vacuolated cytoplasm, and other
granulle cells are darkly stained with iregular outline and deeply stained
nuclei and cytoplasm. The frequency of these dark granule cells is
muchless in comparison with the control group of the same age (Plate
3,Fig 6).

B- With Electron Microscope:
Group I (Control adult group):| Plate 4

The dentate gyrus shows the detailed fine
structure of its three layers. The molecular layer is
formed mainly of unmyelinated nerve and few
myelinated fibers having variable size and containing
neurofibrils and mitochondria. Few displaced granule
cells are seen especially in the inner half of the
molecular layer near to the granule cell layer. They
resemble all the features of the ordinary granule cells;
their nucleus is large and nearly rounded with finely
dispersed chromatin and dense nucleolus. Scattered
glial cells are seen in this layer with small nuclei
containing dense clumps of chromatin and
surrounded by scanty amount of cytoplasm (Plate 4,
Fig. 1).

Also, the granule cell layer shows the
characteristic close packing of cell bodies of the

2787

granule neurons with little intervening tissue. The
cell bodies of the granule neurons appear nearly
circular or polygonal in shape. Their nuclei are oval
rounded with uniformly dispersed chromatin and
single electron dense peripheral nucleoli. The
cytoplasm forms a narrow rim around the nucleus
and contains cisternae and vesicles of Golgi
apparatus, mitochondria, ribosomes and few short
cisternae of rER (Plate 4, Fig. 2).

In the polymorphic layer, the most striking
feature is the presence of large numbers of
myelinated nerve fibers especially immediately
beneath granule cell layer. Also, unmyelinated nerve
fibers can be seen in this layer. Few glial cells are
also observed with small nucleus containing clumps
of dense chromatin and surrounded by scanty amount
of cytoplasm (Plate 4, Fig. 3).

Group II (Control aged group): [Plate 4

The dentate gyrus of control 12 months — aged
male albino rats shows that some of the granule cell
bodies are more electron dense in their cytoplasm and
nuclei. Their nuclei appear indented or irregular in
shape. Their cytoplasm shows dilated short segments
of rER. Some of the granule neurons show relatively
normal shape and electron density of their nuclei, but
the cytoplasm of these neurons contains
accumulations of lipofuscin pigment, membrane-
bound vacuoles and few dilated rER segments. In the
cytoplasm of both the dark and pale granule cells,
some mitochondria appear distorted (Plate 4, Fig. 4).

The dentate gyrus of control 18 months — aged
male albino rats shows that many granule neurons are
irregular in outline and their cytoplasm and nuclei
appear dark. The cytoplasm of these cells show
distorted Golgi cisternae, distorted mitochondria and
dilated rER cisternaec. Some of the dark granule
neurons appear degenerated with dark homogenous
(amalgamated) nuclei and few distorted cytoplasmic
organelles. Some of the granule neurons show
relatively normal electron density of their nuclei.
Some lipofuscinpigment bodies, dilated rER
segments and membrane- bound vacuoles are present
The neuropil between the granule cell bodies shows
many organelles — free areas (Plate 4, Fig. 5).

The dentate gyrus of control 24 months — aged
male albino rats shows that most of the granule
neurons appear dark (more electron dense) with
irregular outline, markedly electron dense nuclei, no
visible nucleoli. The cytoplasm of these cells show
distorted Golgi cisternae, distorted mitochondria and
fragmented short segments of rER and lipofuscin
pigment. Few of the granule cells have relatively
normal electron density of their nuclei with wide
organelle — free areas and marked distortion of the
mitochondria in their cytoplasm (Plate 4, Fig. 6).
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Group IIT (Antox treated aged group): Plate §

The dentate gyrus of Antox-treated 12
months-aged male albino shows that most of the
granule cells appear relatively similar to those control
adult group. They contain large rounded pale nuclei
having dispersed chromatin and electron dense
nucleoli. The nuclei of these are surrounded by thin
rim of cytoplasm that shows relatively electron
density and normal appearance of the neuronal
organelles mitochondria, andrER. No membrane-
bound or organelle-free areas are observed in their
cytoplasm (Plate 5, Fig. 1).

The dentate gyrus of Antox-treated 18 months-
aged male albino rats shows that many granule
neurons have large rounded pale nuclei with finely
dispersed chromatin. The cytoplasm of these neurons
is of normal electron density and shows normal
appearance of most neuronal organelles. Some of the
granule cells show dilated rER cisternae with little or
no distortion of the mitochondria (Plate 5, Fig. 2).
Infrequently, small organelle-free areas are served in
the cytoplasm of few granule cells. Only few granule
cells appear dark electron dense similar to those in the
control group of the same age (Plate 5, Fig. 3).

The dentate gyrus of Antox-treated 24 months-aged male
albinorats showed that some of the granule cells had rounded or oval
pale nuclei with finely dispersed chromatin and electron-dense
nucleoli. The cytoplasm netrons appeared relatively of nonmal electron
density with more nommal netronal organelles. The cytoplasm of other
granule cells dilated rER segments, small lipofuscin pigment, some
mitochondria and arganelle-fiee areas. Some of the neurons appeared
dark with iregular outline and more electron- dense nuclei and
cytoplasm (Plate 5, Fig. 4).

4. Discussion

Dentate gyrus is a subregion of the
hippocampus that is crucial in cognitive functions
such as learning and memory (Tashiro et al., 2007).
Brain aging is the key risk factor for the development
of cognitive impairment and the development of age
related degenerative pathologies (Brayne, 2007). The
dentate gyrus is differentially vulnerable to the aging
process (Small et al., 2004).

In the present study, male albino rats were
utilized to avoid the female hormonal effect. That
was supported by previous investigator who
suggested that estrogen enhanced cell proliferation
during proestrus resulted in more immature neurons
in the hippocampal formation of females compared
with males and present the possibility that these new
cells exert an important influence on hippocampal
function (Tanapater al., 1999 and 2001).

In the current study, by studying the dentate
gyrus of control aged animals, dark neurons appeared
in the granule cell layer which increased in frequency
progressively with increasing age. These dark granule
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neurons appeared shrunken with irregular outline and
increased staining intensity, dilated perinuclear
cisterna and rER cisternae, together with distorted
mitochondria and Golgi cisternae in their dark
electron dense cytoplasm. These age-associated
nuclear alterations are in agreement with the studies
of Radak, et al, (2006) who found an increase of
oxidative DNA damage in neurons of regions
involved in neurodegenerative diseases, such as
Alzheimer's disease, which is suggestive of an
accelerated aging process in specific populations of
neurons.

The progressive accumulation of mitochondrial
dysfunction has been proposed to contribute to the
neuronal death and dysfunction with aging. The
decline in neuronal metabolism is reported to be a
constant alteration in the old brain as a whole, and
discrete zones of the CNS are particularly disposed to
develop alterations in neuronal metabolic efficiency
with aging, including the hippocampal formation. In
addition, there was a noticeable accumulation of
lipofuscin pigment in the granule neurons of the
dentate gyrus of aged animals which increased
progressively with advancing age. The age - related
accumulation of lipofuscin pigment bodies observed
in the present study is in accord of several
experimental studies which demonstrated that the
most persistent age-related cytological change is the
deposition of lipofuscin pigment bodies m the
neurons of the hippocampal formation which
increases in size and complexity with increasing age
(Sushma, et al., 2011).

The organelle-free areas observed in the present
study are in agreement with the studies of Sushma, et
al, (2011) who described extreme cytoplasmic
vacuolation in the aged hippocampal cells and
reported that these vacuolated cells may be regarded
as the initial stages of necrotic cell death. A more
progressive increase in neuronal cell death by
apoptosis has been reported in neurodegenerative
disorders, such as Alzheimer's disease (Ivins, et al.,
2000).

It has been reported that when loss of neurons
occurs asin sequence of aging, the healthy neurons in
the same area can assume parallel functions to
maintain functional stability and, later on, as loss of
neurons  progresses over the compensatory
mechanisms of the surviving neurons, the function is
definitely disturbed. It is reasonable, to consider that
the changes occurring in the histological structure of
the dentate gyrus during aging may be mediated by
damage after decline of the antioxidant defense
system (Small et al., 2004).
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PLATE 1

Fig. 1: A photomicrograph of a section in the hippocampal formation of the control adult group showing; the V —shaped dentate
gyrus (arrows) H.&E. X 100

Fig. 2: A photomicrograph of a section in dentate gyrus of the control adult group showing; the outer molecular layer (M), the
middle granular layer (G) and the inner polymorphic layer (P). H.&E. X 400

Fig. 3: A photomicrograph of a section in dentate gyrus of the control adult group showing; the close packing of granule
cells(arrows) and their large, pale rounded nuclei (N). H.&E. X1000

Fig. 4: A photomicrograph of a semithin section in dentate gyrus of the control adult group showing; the outer molecular layer
(M), the middle granular layer (G) and the inner polymorphic layer (P). Toluidine blue X400

Fig. 5: A photomicrograph of a semithin section in dentate gyrus of the control adult group showing; the densely packed granule
cells(arrows) with rounded paledense nuclei and thin rim of cytoplasm around the nuclei (N).Toluidine blue X1000

Fig. 6: A photomicrograph of a semithin section in dentate gyrus of the control adult group showing; apart of the polymorphic
layer with scattered pyramidal cells (P),granule cells (G) and nerve fibers in between. Toluidine blue X1000
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PLATE 2

Fig. 1: A photomicrograph of a section in dentate gyrus of the control 12 months - aged group showing; the intense staining of
granule cell bodies in the deeper parts of the granular cell layer (arrows). H.&E. X 1000

Fig. 2: A photomicrograph of a section in dentate gyrus of the control 18 months- aged group showing; many granule cells with
darkly stained nucleus and cytoplasm (arrows). H.&E. X 1000

Fig. 3: A photomicrograph of a section in dentate gyrus of the control 24 months - aged group showing; dark staining of most
neurons in the granule cell layer and large empty spaces among granule cell bodies (arrows). H.&E. X1000

Fig. 4: A photomicrograph of a semithin section in dentate gyrus of the control 12 months - aged group showing; some granule
cell bodies appear darkly stained with irregular outlines (arrows). Toluidine blue X1000

Fig. 5: A photomicrograph of a semithin section in dentate gyrus of the control 18 months - aged group showing; some granule
cell bodies appear darkly stained with irregular outlines (N) and large vacuolated areas(arrows). Toluidine blue X1000

Fig. 6: A photomicrograph of a semithin section in dentate gyrus of the control 24 months - aged group showing; most of the
granule cell bodies appear darkly stained with irregular outlines (arrows). Toluidine blue X1000
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Fig. 1: A photomicrograph of a section in dentate gyrus of the Antox treated 12 months — aged group showing; the normal
appearance of most granule cells (N) with few deeply stained irregular granule cells (arrows). H. & E. X 1000

Fig. 2: A photomicrograph of a section in dentate gyrus of the Antox treated 18 months — aged group showing; the normal
appearance of many granule cells with few stained irregular granule cells (arrows). H.&E. X 1000

Fig. 3: A photomicrograph of a section in dentate gyrus of the Antox treated 24 months — aged group showing; less empty spaces
appear among granule cell bodies as compared with the control group of the same age group. H. & E. X1000

Fig. 4: A photomicrograph of a semithin section in dentate gyrus of the Antox treated 12 months — aged group showing; most of
the granule cells have rounded pale nuclei with dense nucleoli much similar to the control group of the same age
group.Toluidine blue X1000

Fig. 5: A photomicrograph of a semithin section in dentate gyrus of the Antox treated 18 months — aged group showing; many of
the granule cells have rounded pale nuclei with dense nucleoli surrounded by pale cytoplasm. Few granule cells appear
more darkly stained. Toluidine blue X1000

Fig. 6: A photomicrograph of a semithin section in dentate gyrus of the Antox treated 24 months — aged group showing; some of
the granule cell bodies appear with rounded nuclei, empty spaces appear among granule cell bodies (arrows) and some
darkly stained with irregular outlines granule cells. Toluidine blue X1000
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PLATE 4

Fig. 1: An electron micrograph of a section in dentate gyrus of the control adult group showing; a part of the molecular layer in
which a displaced granule cell (left vertical arrow) seen the molecular layer. Beside it, a glial cell of smaller nucleus with
scanty cytoplasm could be seen (right horizontal arrow). (X 2700).

Fig. 2: An electron micrograph of a section in dentate gyrus of the control adult group showing; a part of the granule cell layer in
which the granule cells have pale rounded nuclei with finely dispersed chromatin (N). (X 5000).

Fig. 3: An electron micrograph of a section in dentate gyrus of the control adult group showing; a part of the polymorphic layer in
which numerous nerve fibers. A glial cell is also seen (arrow). (X 2700).

Fig. 4: An electron micrograph of a section in dentate gyrus of the control 12 months - aged group showing; a part of the granular
cell layer in which there is different electron density of granule cell bodies(N), lipofuscin pigment (vertical arrows),
vacuoles (horizontal arrows), dilated short segments of rER (R) and distorted mitochondria (m). (X 4000).

Fig. 5: An electron micrograph of a section in dentate gyrus of the control 18 months - aged group showing; a part of the granular
cell layer in which there is dark granule cell bodies (N), dilated short segments of rER (R), lipofuscin pigment (vertical
arrows) and distorted mitochondria (m) and organelle - free areas among the granule cell bodies (horizontal arrows). (X
4000).

Fig. 6: An electron micrograph of a section in dentate gyrus of the control 24 months - aged group showing; a part of the granular
cell layer in which there is marked increase in electron density of granule cells(N), dilated short segments of rER (R),
lipofuscin pigment in their cytoplasm (vertical arrow) and distorted mitochondria (m)and many organelle - free areas
among the granule cell bodies (horizontal arrows). (X5000).
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PLATE 5

Fig. 1: An electron micrograph of a section in dentate gyrus of the Antox treated 12 months — aged group showing; a
relatively normal shape and electron density of nuclei of granule cells (N)and normal appearance of neuronal

organelles (arrows). (X 4000).

Fig. 2: An electron micrograph of a section in dentate gyrus of the Antox treated 18 months — aged group showing;
some of granule cells nuclei (N), dilated rER cisternae (vertical arrows) but little distortion of mitochondria

(horizontal arrows). (X 4000).

Fig. 3: An electron micrograph of a section in dentate gyrus of the Antox treated 18 months — aged group showing;
small organelle — free areas in the cytoplasm of granule cells (arrows). (X 4000).

Fig. 4: An electron micrograph of a section in dentate gyrus of the Antox treated 24 months — aged group showing;
some of granule cells nuclei (N), dilated rER cisternae (R), lipofuscin pigment (vertical arrows) distortion of
mitochondria (m) and organelle — free areas in the cytoplasm of granule cells (horizontal arrows). (X 4000).

Hawazenet and Maisaa, (2007)studied the
effect of Antox on kidney of albino rats. They found
that the antioxidant Antox led to an improvement in
both histological and biochemical alteration of rats
induced by toxic herbicide paraquat. Sonaliet
al.,(2006) stated that, the ameliorative potential of
selenium revealed a positive role of selenium,
especially when Se preceded AsZO3 treatment in

either in vitro or in vivo.

The noticeable reduction in the age-associated
histological changes which was observed in the
treated animals was less compared with those of the
control aged animals. This observation reflects the
protective effect of Antox against the free radical
attack of  mitochondrial ~membranes  and
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mitochondrial DNA. These results correlates with
that made by Amal and Mona,(2009) who reported
that rats treated with Antox revealed an improvement
in histopathological alteration after 3 weeks and 6
weeks. This proved the effectiveness of Antox that
attributed to its antioxidant properties.

The present study showed that the protective
effect of Antox against all these age-associated
histological changes was noticeable in all age groups
of treated animals, but to a varying degree with more
protection being observed at the younger age groups.
It is also noticeable that the preventive effect of
antioxidant on age-associated histological changes
was obvious but this prevention varied in degree
according to the age group. Thus, the preventive
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effect of antioxidants was best in the middle age
group, which restored histological structure much
similar to the adult group. The prevention was less in
the early old group so that not all the neurons
restored the normal shape and staining intensity with
normal ultrastructure. Furthermore, in the oldest
group, still some of the neurons showed some
degenerative changes. These observations show a
positive correlation between better restoration of
neuronal structure and earlier treatment with
antioxidants. This can be explained by that, at middle
age, there were early reversible changes before the
administration of antioxidants which can restore
these changes and prevent the occurrence of any
other degenerative changes. But, later in early old
and oldest old groups, more irreversible degenerative
changes had developed before the administration of
antioxidants (Murray and Lynch, 1998 a&b).

The incomplete prevention of all degenerative
changes in older age groups by Antox may be
due to the contribution of otherfactors, besides
oxidative damage, to the aging process as the process
ofaging is known to be a multifactorial process.
Therefore, neuroendocrine factors, immunological
factors, or vascular factors can contribute toa varying
degree in the aging process. However, the marked
noticeable improvement in  age-associated
histological degenerative changes as compared with
the control of the same ages, signify the high
contribution of tree radical-mediated oxidative
damage to be the major causative factor of brain
aging. Therefore, antioxidant therapies are being
promoted to enhance mental functions and delay
cognitive losses with aging. An increasing number of
physicians are also recommending antioxidant
therapies, for subjects with Alzheimer's disease and
other neurodegenerative disorders (Von Arnimet al,
2012).

Conclusion

The present study showed that the age -
associated histological changes may be the basis for
the age associated functional changes of the dentate
gyrusof the hippocampal formation, which may be
manifest in elderlypeople by disturbances in motor
coordination and declines. The present study also
demonstrates the effectiveness of the combination
antioxidants (Antox) in reducing the age-related
histological changes in the dentate gyrus of the
hippocampal formation. So, it is recommended to
investigate its use in age-related neurodegenerative
disorders human, for improvement of learning and
memory during aging.
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Abstract: C- reactive protein (CRP) is a definitive marker of inflammation produced and synthesized in the liver in
response of interleukin-6 (IL-6). It was studied in 10 healthy individuals and 97 patients with different types of
diseases including kidney failure (KF), cardiovascular disease (CVD), hepatocellular carcinoma (HCC), Non-
Hodgkin lymphoma (NHL), lung cancer (L.C), colon and bladder carcinoma (C.C), ovary and cervix carcinoma
(O.C) and breast cancer (B.C). Routine blood tests were assayed for the 107 studied cases such as some liver
enzymes (aspartate aminotransferase (AST) and alanine aminotransferase (ALT)), some kidney function factors
(urea and creatinine) and some tumor markers (alfafeto protein (AFP), carcinoembroyonic antigen (CEA), cancer
antigens 19.9 (CA19.9), 15.3 (CA15.3) and 125 (CA125) pecific to the different studied types of cancers. This study
examined the relationship between circulating levels of CRP and various parameters of blood analysis in addition to
the level of various tumor markers. It was found that CRP is associated with both KF and CVD cases. The studied
specific tumor markers were significantly high in HCC (AFP), NHL (CEA), L.C (CEA) and B.C (CA15.3) studied
cases (P<0.05) but it showed no significance in the C.C (CA19.9) and O.C (CA125) studied cases. It was evident
that CRP levels are closely related to CA19.9 and CA125 tumor markers in case of C.C and O.C, respectively.
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1. Introduction

Cancer is one of the diseases which was found to
be a major leading cause of death worldwide due to the
late diagnosis of the disease. Hence, the early diagnosis
of cancer plays a very important role in the management
and the cure of the disease. The prognosis for many
types of cancer is still poor for management and cure of
the discase, so it has been of interest to find other
parameters which could be more sensitive and could
help in the early detection of cancer (Yasuda, 2006;
Chang et al., 2010).

C-reactive protein (CRP) is an acute phase protein
synthesized by hepatocytes in the liver in response to
interleukin-6 (IL-6) cytokine induction according to
inflammatory process as a result of a host immune
response. Although CRP is a nonspecific inflammatory
marker associated with inflammatory diseases, it was
flashed on to be an important marker for the early
detection of abnormal conditions causing inflammatory
action including, cancer, autoimmune diseases such as
systemic lupus erythromatosus (SLE) (Szalai, 2004),
kidney failure (KF) (Fox ef al., 2010; Hung et al., 2011)
and cardiovascular diseases (CVD) (Khreisset al.,
2005).

Many common cancers develop as a consequence
of years of chronic inflammation (Moss and Blaser,
2005). Chronic activation of the immune system by
parasitic, viral and bacterial infections is associated with
tumours at several sites (II’yasova et al., 2005), on the
other hand, noninfectious chronic inflammation is also
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associated with several types of cancer (Hussain ef al.,
2003).

The first findings of the association of the elevated
levels of CRP with advanced cancer diseases were
reported in 1985 (Zielinski et al., 1985). CRP levels
were investigated to might be a future prognostic
biomarker in different malignancies such as Hodgkin
lymphoma (Wieland et al., 2003), colorectal cancer
(Mazhar and Ngan, 2006) and ovarian cancer
(McSorley et al., 2007).

The aim of the present study is to investigate the
role of the CRP as a probable factor for the early
detection and diagnosis of some different types of
cancer introducing another sensitive parameter for the
early diagnosis of cancer that could help in the disease
management and cure.

2. Material and Methods

1. The studied cases:

The total number of all studied cases was 107
individuals. The number per case was determined
according to the availability. The individuals were
chosen from National Cancer Institute (NCI) and Nasser
Institute for research and treatment Hospital (NIH). A
complete clinical history for each individual (age, sex
and pathological examination) was obtained from the
statistical department in NCI and NIH. According to the
clinical history of each individual, the studied cases
(males and females) were classified according to the
clinical, pathological and radiological findings as
follows (Table 1): Ten healthy individuals from both
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sexes reported as free form any disease, 15 individuals
were diagnosed as suffering from kidney failure (KF)
disease, 9 individuals were diagnosed as having
cardiovascular disease (CVD), 21 individuals having
hepatocellular carcinoma (HCC), 9 individuals with
lung cancer (L.C), 9 individuals with Non-Hodgkin
lymphoma (NHL), 9 individuals with colon and/or
urinary bladder cancer (C.C), 12 individuals (females)
with breast cancer (B.C) and 13 individuals (females)
with ovary and/or cervix cancer (O.C).

Table 1: Number of studied cases according to their
clinical, pathological and radiological findings.

Studied cases No. of
individual

Healthy individuals (HI) 10

Kidney failure (KF) cases 15

Cardiovascular disease (CVD) cases 9

Hepatocellular carcinoma (HCC) cases | 21

Lung cancer (L.C) cases 9

Non-Hodgkin lymphoma (NHL) cases | 9

Colon and bladder cancer (C.C) cases 9

Breast cancer (B.C) cases 12

Ovary and cervix cancer (0.C) cases 13

2. Sample collection:

Venous blood samples were withdrawn in plain
vacutainer tubes, two tubes of about 5 ml for each
individual. Blood tubes were allowed to stand for 30
minutes (min) in water bath to clot then centrifuged at
3000 rpm for 5 min. The sera were collected and stored
at -20 °C until use.

3. Parameters assessed:

3.1. C-reactive protein (CRP) assay:

CRP was measured according to nephlometric
methods of analysis involving the reaction of CRP with
the antibody bound to latex particle forming insoluble
complexes (Okamura et al, 1990; Ward et al., 1999).
The measurement of CRP was done using Minineph™
Human C- reactive protein kit (The binding sit group
Ltd, Birmingham, UK).

3.2. Assay of liver enzymes
aminotransferase (AST),
aminotransferase (ALT)):

AST and ALT were measured by kinetic method
according to the International Federation of Clinical
Chemistry (IFCC) (Bergmeyer ef al., 1986).

3.3. Assay of urea:

Urea was measured by urease-UV fixed rate
(enzymatic method) (Tiffany et al., 1972; Tietz, 1990).
3.4. Assay of creatinine:

Creatinine was measured by buffered kinetic Jaffé
reaction without depolarization method (Bowers and
Wong, 1980).

3.5. Assay of Lactate dehydrogenase (LDH):

(aspartate
alanine
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LDH was measured by optimized test according to
German Society of Clinical Chemistry (DGKC)
(Recommendation of the German society of clinical
chemistry, 1972).

3.6. Assay of creatine kinase (CK).

Creatine  phosphokinase was measured by
optimized UV- test according to IFCC and German
Society of Clinical chemistry (DGKC) (Schumann et
al., 2002; Recommendations of the German society for
clinical chemistry, 1977).

AST, ALT, urea, creatinine, LDH and CK were
programmed to the automated Bechman system
(Bechmansynchron CX®9 clinical system (Marca REG,
USA)) according to the application sheets provided with
the kits (Diasys diagnostic systems kits (GmbH,
Germany)).

3.7. Assay for tumor markers:
Measured tumor markers:

Carcinoembryonic antigen (CEA): A follow up marker
for various carcinomas (Lokich et al, 1978; Khoo et al,
1979).

?Alfa-fetoprotein (AFP): A marker for HCC (Waldmann
and Mclntire, 1974).

Cancer antigen 19.9 (CA 19.9): A colorectal, pancreatic
and gastrointestinal tumor marker (Herlyn et al., 1982).

Cancer antigen 15.3 (CA 15.3): Breast tumor marker
(Gion et al., 1991).

Cancer antigen 125 (CA 125): Ovarian tumor marker
(Crombach et al., 1985).

Tumor markers measurement is based on the
Microparticle ~ Enzyme  Immunoassay  (MEIA)
technology (Gold and Freedman, 1964; US Department
of Health and Human Services, 2007). Tumor markers
kit (Abbott Diagnostics division kits (Finisklin business
park, Sligo, Ireland)) was defined on the AxSYM
automated analyzer system (Abbott AxXSYM © system
automated immunoassay analyzer (Abbott laboratories
diagnostics division, Abbott park, IL6, Germany)) by
the bar code specialized for the kit. Reaction vessels and
matrix cells were loaded to the automated system
preparing for the run.

4. Statistical analysis:

Collected data was analyzed by ANOVA test
(analysis of variance test) using the statistical analysis
systems (SAS) (2010) SAS program ver.9.1, SAS
institute incorporation, cary, NC25713USA. The mean,
frequency and standard error of the measured variables
were calculated using the F-test and the data represented
as mean+tstandard error with 95% confidence intervals.
The significance of the studied parameters CRP, AST,
ALT, urea and creatinine are reported as P < 0.05
referred as significant, P< 0.01 referred as highly
significant and P < 0.001 referred as extremely
significant. The relation between different tumor
markers and the studied parameter CRP was measured
using Pearson correlation coefficient for calculation the
correlation coefficient factor r.
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3. Results

Comparison of the mean level of each parameter
assayed in all studied cases:

1. C- reactive protein (CRP):

The mean concentration level of the parameter of
interest, the CRP, showed a high significant increase
in all studied cases when compared with the HI cases
but the highest mean concentration level of CRP was
shown for patients with O.C (143.51 +41.2) followed
by patients with CVD (128.75 + 21.83), and the
increased mean concentration level of CRP was
shown to be associated with all cancer cases studied
(HCC: 20.23 +4.73, L.C: 61.08 = 19.59, NHL: 31.45
+14.30, C.C: 29.14 + 8.32, B.C: 15.02 +4.34 and
0.C: 143.51 +41.2) which were significantly higher
than those of the HI cases (Table 2).

2. Aspartate amino transferase

The mean level of the liver enzyme AST was
shown to be significantly higher in patients with
CVD (205.8 + 69.03 U/l) and patients with HCC
(57.53 = 7.89 U/l), while it showed no significant
difference in the other studied cases when compared

with the HI cases. This indicates an association of the
increased level of the AST with CVD and HCC
diseases rather than the other studied diseases (KF,
L.C, NHL, C.C, B.C and O.C) which showed no
significant difference of the AST (Table 2).
3. Alanine amino transferase

The mean concentration level of ALT was shown
to be significantly associated with patients with CVD
syndromes (84.33 + 36.99 U/l) and no significant
association with the other studied cases (Table 2).
4. Urea and creatinine.

The kidney function parameters were assayed,
the urea mean levels (132.80 +9.67 and 109.22
+16.19 mg/dl respectively) were shown to be
associated with only the KF cases and CVD cases
while these two parameters showed no significant
association with the other studied diseases (HCC,
L.C, NHL, C.C, B.C and O.C). Creatinine mean
levels were also shown to be associated with KF and
CVD patients but not associated with the other
studied cases (HCC, L.C, NHL, C.C, B.C and O.C)
(Table 2).

Table 2: Comparison of the mean level of each parameter in all studied cases.

Parameter Cases studied
HI | KF | cvb | HCC | LC| NHL|[ c.c] B.C | 0.C
1. 52.14 12874  20.23 61.08 3145  29.14 143.51
CRP (mg/L) io;; S1031%5F 21 83%FF  £4.73%% 119500  11430% +g3pxx 1 002ERINT 4 o0
AST (UN) 29.20 28.87 20583  57.52% 2744 2977 28.66 29.41 34.67
+2.77 42,51 +£69.03%*  +7.89 4252 199  +3.07 +3.42 +5.44
ALT (UI) 22.20 22.46 8433*  46.94 2244  21.88  20.75 23.67 29.58
+3.72 +2.22 436.69  +8.55 4235  +1.18 175 +3.64 +7.41
Urea (mg/dl) 31.60 132.80%** 109.22%**  34.04 28.66 3433  33.44 27.33 40.00
+3.16 +9.67 +16.19 236 +401 268  +4.02 +2.54 +9.93
Creatinine (mg/dl) 0.76  4.90%** 3.03* 0.89 0.84 0.76 0.81 0.71 1.13
+0.04 +0.63 +0.85  +0.04 +0.07  +0.04  +0.04 +0.04 +0.25

CRP: C-reactive protein.

KF: kidney failure.

NHL:Non-Hodgkin lymphoma.

AST: Aspartate aminotransferase.

CVD: Cardiovascular disease.

C.C: Colon and bladder cancer.

ALT: Alanine aminotransferase.

HCC: Hepatocellular carcinoma.

B.C: Breast cancer.

HI: Healthy individuals.

L.C: Lung cancer.

0.C: Ovary and cervix cancer.

Significant: *P<0.05.

Highly significant: **P<0.01.

Extremly significant: ***P<0.001

Data are represented as mean +standard error.
Relation between levels of C-reactive protein and
various tumor markers:
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The level of CRP for each case was compared
with the levels of the different tumor markers in the
different studied cases.

1. Hepatocellular carcinoma cases:

In the HCC cases (N=11), the CRP levels were
shown not to be associated with the AFP tumor
marker levels but it may be associated with the
malignancy. The correlation coefficient value “r”
studying the relation between the CRP and the AFP
(r=-0.34) showed a weak reverse relationship
between the levels of CRP and levels of AFP in
patients with HCC (Fig. 1).

2. Lung cancer cases:

The increased CRP levels were also not
associated with the levels of the tumor marker CEA
which was shown to be within the normal range (up
to 3.5 ng/ml) for patients (N=7) with L.C. So there
was a weak reverse relationship between the CRP and
the CEA (r= -0.48) in patients with L.C (Fig. 2).
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Figurel: The reverse relationship between C-

reactive protein and alpha feto protein (AFP) tumor
marker in patients with hepatocellular carcinoma.
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Figure 2: The reverse relationship between C-
reactive protein and carcinoembroyinc antigen in
patients with lung cancer.

4.3. Non-Hodgkin lymphoma cases:

The weak reverse relationship between the
increased levels of CRP and CEA (= -0.6) was
revealed in NHL cases (N=7) (Fig. 3) where no
association has been found between the CRP and
CEA levels for the individuals studied in this case.
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02 .
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Figure 3: The reverse relationship between C-
reactive protein and carcinoembryonic antigen in
patients with non-Hodgkin lymphoma.
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4.4. Colon and bladder cancer cases:

An association may have appeared between
levels of CRP and CA19.9 tumor marker for the C.C
cases (N=6). This association was supported by the
strong proportional relationship revealed by the
correlation coefficient factor r=0.77 (Fig. 4).

Colon and bladder cancer
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Figure 4: The proportional relationship between C-
reactive protein (CRP) and cancer antigen 19.9 in
patients with colon and bladder cancer.

4.5. Breast cancer cases:

In B.C cases (N=10), the CRP levels were also
not related to the CA15.3 levels showing no
association between the CRP and the tumor marker
but there may be an association between the CRP and
the breast malignancy. The studied -correlation
coefficient factor of the CRP and CA15.3 (r= -0.55)
showed a weak reverse relationship between CRP
and tumor marker CA15.3 levels (Fig.5).

Breast cancer
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Figure 5: The reverse relationship between C-
reactive protein and cancer antigen 15.3 in patients
with breast cancer.

4.6. Ovary and cervix cases:

A proportional relationship has also been found
between the CRP and CA125 levels for patients with
0.C (N=9) (r=0.48) but it is a weak relationship (Fig.
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6), this is because the CRP levels were not associated
with the levels of the CA125 demonstrating another
evidence of non-association between the CRP levels
and the level of the tumormarker but it may be
associated with malignancy.

Ovary and cervix cancer
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Figure 6: The proportional relationship between C-
reactive protein and cancer antigen 125 in patients
with ovary and cervix cancer.

4. Discussion:

Many of the common cancers are preceded by
years of chronic inflammation. Tumor progression is
always followed by development of acute phase
protein response, that is chronic malignant disease
involve changes in protein metabolism which result
in production of acute phase proteins as a kind of
immune response such as the production of CRP
(Weinstein et al, 1984; Stamatiadis et al, 1992;
Chung and Chang, 2003).

CRP is not only a marker of inflammation, it was
also shown as a marker of activation of the immune
system (Nauta et al., 2003; Manfredi et al., 2008).

Elevated levels of CRP were shown to be a
predictive factor for different inflammatory diseases
and infections and a predictive factor for increased
risk of coronary events (Hage and Szalai, 2007), SLE
(Szalai, 2004) and cancer risk (Allin et al., 2009;
Williams and Muddiman 2009) .

In the present study, there was a significant
increase of CRP (P<0.0001) in patients with KF and
this is in agreement with the study of Abraham and
his colleagues, as they studied the levels of high
sensitivity C-reactive protein (HsCRP) in Indian
patients with CKD. They reported that the high
HsCRP levels in Indian CKD patients indicate the
high prevalence of inflammation in non-dialysis
patients (Abraham et al.,, 2009). The increased levels
of CRP in the present study for the KF patients were
also in accordance with the elevated concentrations
of CRP in a heterogeneous population studied by
Lobo and others, who stated that the elevated
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concentrations of serum CRP on ICU admission are
correlated with an increased risk of organ failure and
death (Lobo et al., 2003).

The CRP levels in patients with CVD, during
this study showed a significant increase (P<0.0001)
and this was in agreement with Galante and others
since, they found that CRP levels were higher in
patients with aortic valvular stenosis than in controls
(» =0.0001) (Galante ef al., 2001).

Levels of AST, ALT, urea and creatinine in the
present study also showed significant increase
(P=0.0045, 0.0439, 0.0001 and 0.021, respectively)
in CVD patients. The significant association of urea
in CVD patient in this study was in accordance with
Ostfeld and his coworkers who stated that elevated
serum blood urea nitrogen (BUN) on admission was
associated with an increased burden of coronary
artery disease (CAD) on cardiac characterization
during index hospitalization in patients who are
presented with symptoms of unstable angina and
without known cardiovascular disease suggesting that
an elevated serum BUN in these subjects may predict
a larger burden of CAD on cardiac characterization
independent of creatinine clearance (Ostfeld et al.,
2010). Further study is warranted to explore this
association. In addition in earlier studies it was
documented that CRP is a strong, independent
predictor of future myocardial infarction and stroke
among apparently healthy asymptomatic men (Ridker
etal., 1997; 1998).

On the other hand elevated levels of CRP
showed no association with the AFP during the study
of the correlation between the CRP and AFP and this
was demonstrated by the weak reverse correlation
coefficient factor resulting from that correlation study
(r=-0.34). This finding is in agreement with that of
Lee and others since they found that the CRP levels
correlated poorly with their corresponding AFP levels
(r=0.0513). Although it was shown that CRP and
AFP are not correlated, these markers seem to
complement each other as out of 104 patients with
HCC, CRP and AFP detected 78% and 80%,
respectively (Lee ef al., 1989).

While AST was shown to be associated with
HCC as its level significantly increases (P=0.0172).
ALT was not statistically significantly different
(P=0.051) but can be associated with the hepatic
malignancy. The significant difference of CRP levels
in HCC shows significant association of the elevated
levels of CRP with the HCC. Thus, the significance
of the elevated levels of CRP in patients with HCC
cannot be neglected but it points to a new factor
which may play a role in the early detection and
diagnosis of the disease.

The current study showed an association of CRP
levels with LC patients. CRP levels were shown to be
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significantly increased (P <0.01) in patient with LC.
These results are in accordance to those shown by
Chaturvedi and his colleagues, since they stated that
elevated CRP levels are associated with subsequently
increased LC risk, suggesting an etiologic role for
chronic  pulmonary inflammation in lung
carcinogenesis (Chaturvedi et al., 2010).

The levels of the tumor marker CEA and levels
of CRP in patients with LC in this study were shown
not to be correlated and not associated and this was
proved by the weak reverse correlation (r value -0.48)
that appeared during this study.

As CRP levels were shown to be significantly
increased in patients with LC (P=0.0036) while the
other measured routine blood tests AST(P=0.6484),
ALT (P =0.9533), urea (P=0.5700) and creatinine
(P=0.3591) showed no significant association. The
significantly elevated levels of CRP in this work also
agreed with different studies on LC cases
(Trichopoulos et al., 2006; Allin et al., 2009).

The present study showed significantly increased
levels of CRP levels in patients with NHL (P < 0.05).
That significant increase was also shown by Yildirim,
and his colleagues, during their study when they
measured the levels of ferritin and CRP in patients
with NHL before and after treatment and they found
a significant decrease in levels of ferritin and CRP
following treatment when compared to pre-treatment
measurement concluding that serum ferritin and CRP
parameters may be used as tumor markers and may
be indicators in the efficacy evaluation of treatment
in NHL (Yildirim, et al., 2009).

The correlation coefficient factor r (r=-0.60)
studied for the correlation between the CRP and CEA
in patients with NHL showed strong reverse
relationship giving evidence of the probability that
CRP can be used as a predictive factor for the
presence of NHL in the absence of the role of the
tumor marker CEA. Such a correlation was not
available in previous reports.

The blood levels of AST, ALT, urea and
creatinine showed no significant association in
patients with NHL in the current work. Such a
correlation was also not available in previous reports.

A strong proportional relationship (r=0.77) was
found during the study of the relation between the
CRP and the CA19.9 with CC. This was concurring
with a previous study (Wong et al., 2007), as they
reported that CRP was associated with larger
metastases size and elevated CA 19.9 level exploring
the important role of CRP in the evaluation, detection
and follow up of colon and bladder cancer

On the other hand, routine blood tests in the
present study didn’t show any significant association
(AST, ALT, urea and creatinine). Pitifully there is no
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relevant information in the literature in case of CC
patients with high CRP levels.

The correlation coefficient factor studied for the
relationship between CRP and CA15.3 in B.C cases
showed to be poorly correlated (r=-0.55) proving that
the CRP is not associated with the tumor marker but
may be with the malignancy. Such a correlation was
not available in previous reports.

The studied CRP levels in patients with OC in
the present study were shown to be significantly
higher than that in HI cases. These results concur
with the documented results of McSorley and others,
who stated that ovarian cancer risk was positively
associated with increasing CRP concentrations. They
also proved that the risk of developing ovarian cancer
among women in the highest third of the distribution
of CRP compared with those in the lowest third
produced evidence of and increasing risk with
increasing concentration of CRP (McSorley et al.,
2007).

This present study showed weak proportional
correlation between the CRP and CA125 (r=0.48) this
is in correspondence with McSorley and others study
who showed no correlation between CRP and CA125
(r=-0.02) (McSorley et al., 2007) and Hefler’s and
coworkers study who found that serum CRP was not
significantly correlated with serum CA 125 (r= 0.02)
(Hefler et al., 2008).

In conclusion, the present results suggest that (a)
CRP levels are a more consistent indicator of cancer
risk than some tumor markers, (b) the association
between cancer incidence and CRP as an
inflammatory marker may be tumor type specific (c)
increased level of CRP may show a stronger
association with risk of cancer incidence, recurrence,
and death.
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Abstract: Objectives: To evaluate the validity and reliability of the autogenous transplantation of maxillary or
mandibular molars. Methods: Ten patients received either a mandibular or maxillary third molar to replace a non
restorable mandibular first or second molar. The clinical parameters were mobility and probing pocket depth.
Radiographic assessment of progress of root development, periapical or periodontal radiolucencies, root resorption
and ankylosis, was done by using digital panoramic radiographs withl:1 magnification correction. All clinical
parameters and panoramic radiographs were taken at 2, 4, 6 and 9 months postoperatively. Results: The pocket
depth readings and teeth mobility showed statistical significant decrease throughout the study. Regarding the
radiographic results, no root resorption or ankylosis and 80% of patients had root development with no observed
radiolucencies. Conclusion: The transplantation of developing molars in growing adults is a viable and reliable
treatment option.
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1.INTRODUCTION Teeth most commonly used for autotransplantation

A significant number of patients have premature are premolars, canines, incisors (especially
loss of their first and second molars because of dental supplemental teeth) and third molars (Natiella et al.,
caries and/or dental crowding. As a result; ridge 1970). In theory, although any tooth may be
resorption, malfunction, over eruption of opposing transplanted, the donor tooth should be of limited
tooth, loss of space, temporomandibular disorder, value in the dentition, e.g. a premolar in a crowded
etc..... may occur (Reich 2008). Removable partial arch, or a supplemental incisor (Thomas et al., 1998).
denture and fixed partial denture are the options to Zachrisson et al, (2004) found that after
solve these problems but they have their own transplantation of partly formed rooted teeth, root
disadvantages and limitations (Reich 2008). In growth continued, and the teeth maintained their
planning the treatment for such cases, clinicians capacity for functional adaptation. Endodontic
should make patients aware of other alternatives, treatment was usually not necessary. The optimal
including dental implants and transplantation of teeth time for autotransplantation of premolars to maxillary
(Cohen et al.,( 1995). Auto-transplantation is a viable anterior region was when the root development has
option for replacing a missing tooth when a donor reached two thirds to three fourths of the final root
tooth is available (Thomas et al, (1998);Lee et length. The prognosis for complete periodontal
al.,(2001); Kim et al.,( 2005); Teixeira et al.,( 2006). healing at this stage of root development was better
Tooth auto-transplantation offers one of the fastest than 90%. Reich et al., (2008) reported that after
and most economically feasible means of replacing transplantation of 42 molar teeth with mean follow
missing teeth (Cohen et al.,. 1995). While there are up 19 months transplants remained asymptomatic and
many reasons for auto-transplanting teeth, tooth loss functioning. No infection, ankylosis, loss of the
as a result of dental caries is the most common transplant, or root resorption has been noted. In
indication, especially when mandibular first molars addition, endodontic therapy has not been necessary
are involved. First molar erupt early and are often on any transplanted teeth. Auto-transplantation is a
heavily restored. Auto-transplantation in this technique-sensitive procedure. A traumatic surgical
situation involves the removal of a third molar, which technique preserves bone and periodontal support.
may then be transferred to the site of an unrestorable Minimal handling of the transplant is required to
first molar (Clokie et al. ,(2001); Mejare et al., protect the Hertwig’s root sheath and pulpal tissue. A
(2004). traumatic surgical removal of the third molar is

essential, preserving the root sheath and apical
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portion of the developing tooth bud. Adequate

exposure and preparation of the recipient site are

performed. Stabilization of the transplanted third

molar is performed with suture material in a

crossover fashion to prevent up-and-down movement

of the transplant. Splinting with composite or wire
banding isn’t advised. Excessive time or rigid
splinting of the transplanted tooth will adversely

affect its healing (Tsurumachi & Kakehashi (2007);

Reich(2008).The biological course of

autotransplantated teeth is influenced by a number of

preoperative,  peroperative and  postoperative
conditions, which are recognized as prognostic
factors. For example, age of the patient,
developmental stage of the graft, the type of tooth
transplanted, surgical trauma during graft removal
and the extraoral storage of the transplanted tooth
during surgery as concluded by Schwartz; et al,

(1985). The goal of this study is to highlight the

evidence-based principles for successful

autotransplantation; evaluating viability, reliability,
lack of discomfort and complications, and stable
occlusion of autogenous transplantation.
2.PATIENTS AND METHODS

2.1.Patients:

Ten female patients ranging from 16 to 20 years
with a mean of 17.9 years were selected from the
outpatient clinic of Oral and Maxillofacial
Department, Faculty of Oral and Dental Medicine,
Cairo University. Patients had non-restorable badly
decayed lower first or second molar teeth requiring
extraction and replacement with teeth (Figures 1 &
2).
2.2.Methods:
2.2.1.0peration:

* Pre-operative assessment

All patients fulfilled the following criteria:

e Non-restorable mandibular 1* or 2™ molar
(Extracted tooth).

e  Caries-free retrievable maxillary or mandibular
3rd molar (Auto-transplanted tooth).

e Recipient site having adequate bone support with
sufficient alveolar bone support in all dimensions
and adequate attached keratinized tissue (healthy
periodontium).

e  The sacrificed tooth was not lost due to terminal
periodontal disease and/or acute inflammatory
process.

* Surgical procedure:

Co-amoxiclav antibiotic prophylaxis was given
preoperatively. After local anesthesia, non-surgical a
traumatic extraction of the non restorable teeth were
done using extraction forceps, or elevators in case of
remaining roots. Adequate exposure and preparation
of the recipient socket were performed with low-
speed hand piece and surgical burs.

Figure 1: Precperative photograph showing
badly decayed non restorable lower left 1st
molar.

Figure 2: Preoperative panoramic radiograph showing
periapical & periodontal radiolucencies related to lower left
1*tmolar.

Copious irrigation with normal saline was used
throughout the procedure. Trimming of the inter-
radicular bone using bone rongeur was required to
create a 4-wall surgically prepared bony socket.
Additional removal of bone beyond the apex to
ensure an apical cushion or tension-free zone where
the root buds could be positioned without threat of
compression. This apical preparation also allowed for
the transplant to be positioned at/or slightly below the
occlusal plane so as to avoid premature occlusal
contacts. A traumatic extraction, avoiding disruption
of the root sheath and root buds of the donor tooth.
The auto-transplants were immediately transferred to
the recipient site and seated in place with firm finger
pressure. Care was taken to avoid any premature
occlusal interference. The ideal position was
considered to be 1 to 2 mm infra-occlusion allowing
complete root development and eruption of the
transplants. Stabilization of the transplants was
achieved by 3/0 black silk “Basket suture”.

Postoperative antibiotic, analgesic and mouth
wash were prescribed. Patients were strictly
instructed not to masticate on the transplanted tooth.

All patients were placed on a full liquid diet for 48

hours and then advanced to a pureed diet for 2

weeks. A soft diet was recommended for another 2

weeks.
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*Follow up visits:

Suture removal of donor and recipient sites were
performed 2 weeks postoperatively. The patients
were followed up for 2, 4, 6 and 9 months both
clinically (Pocket depth and mobility) and
radiographically (progress of root development,
periapical or periodontal radiolucencies, root
resorption and ankylosis).
2.2.2.10-mm Visual Analogue Scale questionnaire:
All patients examined at the last follow up wvisit (9
months) were asked to fill out a questionnaire that
included six questions. Anamnestic perceptions of the
transplantation procedure (two questions) and the
present status of the transplanted tooth (four
questions) were recorded on a 0 to 10-mm visual
analogue scale (VAS). The patients indicated their
opinion by marking a mark along the VAS; 0 was
entirely positive and 10 was entirely negative.
2.2.3.Statistical Analysis:

Statistical analysis was performed using
SPSS (Statistical package for social sciences) version
15, Echosoft corp., U.S.A. Unless otherwise
specified, data were represented as mean + standard
deviation. Repeated measures analysis of variance
(ANOVA) test was used to compare numeric
variables within the studied group of patients. For
categorical data,  non-parametric ANOVA
(Friedman’s test) was performed to detect significant
changes within the studied group of patients. Post
Hoc test was done to identify the different group if
ANOVA test was positive. In all tests, result was
considered statistically significant if the P-value was
less than 0.05.
3.RESULTS
3.1. Clinical assessment:

Clinical examination of teeth and soft tissues were
performed on regular bases at 2, 4, 6 and 9 months’
intervals. Tooth discoloration, premature contacts,
occlusion, signs of infection and gingival color and
contour were assessed during the examination. No
positive findings were detected except for two patients
(figures 5 to 8).
3.1.1.Pocket depth:

At 2 months, the minimum pocket depth was 3.50
mm and the maximum was 5 mm with mean of 4.25
mm. At 4 months, pocket depth started at 3.17 mm
and ended at 4.67 mm with mean of 3.78 mm. On the
other hand, a reduction was noticed at 6 months
follow up visit ranging from 2.50 mm to 4.17 mm
and mean of 3.25 mm. Further reduction at 9 months
was detected with minimum of 2.17 mm, maximum
of 4.17 mm and mean of 2.71 mm. ANOVA test
showed statistical significant decrease (P = 0.001) in
pocket depth throughout the follow up period
(Figure 3).
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Figure 3: Bar chart showing pocket depths
throughout the follow up period.
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Figure 4: Bar chart showing mobility grades
throughout the follow up period.
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Figure 5: Two weeks follow up photographs of
lower left 3™ molar transplant.

Figure 6: Nine months follow.
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Figure 8: Nine months follow.

Since the ANOVA test was positive, Post Hoc test
was done to determine the significant group of
patients. In relation to 2™ month readings, the
reduction at 4 months was not statistically significant
P =0.274 but at 6 and 9 months the reduction was
significant P = 0.002 and 0.001 respectively. On the
other hand, in comparison to 4™ month readings, the
decrease at 6 months was not statistically significant
P = 0.182 but at 9 months the decrease was
significant P = 0.004. Furthermore, 6 months
readings compared to 9 months was not statistically
significant P = 0.286.

3.1.2. Mobility:

Grade II mobility was noted at 2 months interval in
all the studied cases. At 4 months, 90% of patients
showed grade I, which was the minimum and the
remaining 10% had grade II mobility that was the
maximum with range and mode 1. On the other hand,
a reduction was detected at 6 months follow up where
60% of the patients showed no mobility which was
the minimum, 30 % had grade I and 10 % grade 1I
that was the maximum with range 2 and mode 0. At 9
months, further improvement was noticed, 70% of
the cases had grade 0 which was the minimum, 20%
showed grade I and the remaining 10% were still
grade II that was the maximum with range 2 and
mode 0. Friedman test result showed statistical
significant decrease (P = .001) in mobility throughout
the follow up period (Figure 4).

Since the Friedman test was positive, Post Hoc test
was done to determine the significant group of
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patients. There was a statistical significant change at
4 months, 6 months and 9 months compared to 2™
month grades(P = 0.001) in all cases. On the other
hand there was no statistical significant difference in
mobility (P > 0.05) at 6 and 9 months when
compared to 4 and 6 months intervals.
3.2.Radiographic assessment:

At the end of follow up period, radiographic
assessment revealed that 8 patients (80%) had root
development while the remaining 20% showed
arrested root development. On the other hand, only
20% of cases had periapical or periodontal
radiolucency while 80 % showed no radiolucencies.
Neither of the patients had root resorption nor
ankylosis (Figures 9 to 12).

Root Development

Figure 9: Pie chart showing root development of
the transplants at the end of the follow up period.

Periapical or Periodontal
Radiolucencies

Figure 10: Pie chart showing periapical or pericdontal
radiolucencies of the trasnplants
at the end of the follow up period.

Figure 12: Nine months postoperative radiograph of
lower left 34 molar transplant.
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Figure 11: Two weeks postoperative radiograph of lower left
3" molar transplant.

3.3. 10-mm Visual analogue scale questionnaire:

The patients received the autotransplantation
as a somewhat painful procedure. Their decision to
do transplantation was easy. Patients perceived the
transplanted teeth quite different than others but they
considered it to fit nicely in the dental arch. They
didn’t remember the original position of the
transplants. Furthermore, patients had taken no
particular measures to care for the auto-transplanted
teeth.
4.DISCUSSION

Implant technology has taken great strides
in recent years in terms of predictability, in both
success rate &aesthetic result. Comparison between
auto-transplantation & implantation as treatment
options in replacing missing teeth seems inevitable.
One major advantage of transplantation is its
applicability in the management of patients before
puberty growth has finished. Implants will not grow
with growing patients and result in infra-occlusion as
it becomes ankylosed to the alveolar bone. The
beauty of transplanted teeth is that they are biological
and able to erupt in harmony with adjacent teeth and
growing jaws (Eddie 2009).

While there are many reasons for auto-
transplantating teeth, tooth loss as a result of dental
caries is the most common indication, especially
when mandibular first molars are involved. First
molars erupt early and are often heavily restored.
Auto-transplantation in this situation involves the
removal of a third molar, which may then be
transferred to the site of an unrestorable first molar
(Leffingwell 1980, Clokie et al, 2001, Reich
2008).In the present study, ten immature third molar
teeth were autotransplanted as a replacement for
unrestorable first or second molar teeth.

In the current study, all the patients were
female with an age ranging from 16 to 20 years. Sex
and age seem to have no effect on the final outcome.
However, because immature teeth are usually
covered by a thick follicle or periodontal ligament,
which enables extraction of the transplanted tooth
with minimal force, there are fewer chances of
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damaging the ligament during the procedure. That
was in agreement with Cohen et al., (1995) who
chose the patients having 15 years to 19 years and
found that those patients are more appropriate
candidates for third molar transplant.

The root length of the transplants in the
present study was two-thirds root formation based on
the study of Andreasen et al., (1990d) who reported
that this was the ideal length. The main advantage of
the open apex of the transplanted tooth with intact
Hertwig epithelial root sheath allows healing and
regeneration of the pulpal tissue and therefore saving
subsequent root canal procedures. Andreasen et al,.
(1990a & b) stated that the correlation between root
length at the time of transplantation and vitality was:
the more open the root apex the better the re-
innervation. They found that teeth with incomplete
and complete root formation showed 96 and 15
percent pulpal healing respectively. This discrepancy
reflects the potential for revascularzation in teeth
with open and closed apices. Furthermore, Skoglund
et al., (1978) stated that the revascularization of the
pulp appeared to occur mainly by in growth of newly
vessels. In some instances, however, anastomoses
seemed to form pre-existing vessels in the pulp.

Auto-transplantation is a technique-sensitive
procedure as reported by Andreasen et al., (1988). So
an atraumatic surgical technique was adopted in the
current study following Kristerson & Andreasen
(1984); Andreasen et al., (1990a);Cohen (1995)
sTeixeira et al, (2006) to preserve bone and
periodontal support. Otherwise root growth may be
compromised, leading to ankylosis or root resorption
and attachment loss as stated by Slagsvold & Bjercke
(1974) ;Nethander (1998). Furthermore, additional
removal of bone beyond the apex at the recipient site
was done to ensure an apical cushion or tension-free
zone where the root buds could be positioned without
threat of compression. This apical preparation also
allowed for the transplant to be positioned at/or
slightly below the occlusal plane so as to avoid
premature occlusal contacts. Trimming of the
interradicular bone using bone rongeur was required
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to create a 4-wall surgically prepared bony socket to
reduce lateral forces. This was in accordance with
Bauss et al. (2002) and Reich (2008). Close contact
of the autotransplanted tooth with the alveolar bone
of the recipient site was assured as it is believed that
this might provide better blood supply and adequate
nutrition to the periodontal ligament cells, thereby
increasing the number of viable cells as stated by
Kallu et al., (2005). All the transplants were placed
just slightly below the occlusal level to prevent
postoperative traumatic occlusion as stated by
Thomas et al., (1998); Clokie (2001) ;Bauss et al.
(2009). Extra oral storage time if exceeding half an
hour has an adverse influence on the results
(Andreasen et al., 1970). Since the graft tooth was
extracted immediately before grafting, injury to the
periodontal membrane was minimal. This technique
was applied in the present study, as it is likely to
improve the clinical course after autotransplantation
of teeth and avoid desiccation, which was confirmed
by Kristerson & Andreasen (1984); Andreasen et
al., (1990a&d) ; Honda et al., (2010).

A “basket suture” that runs across the
occlusal surface of the transplant was selected as a
type of splinting in the current study. That was in
agreement with Bauss et al., (2002) who compared
between rigid fixation and suture splinting “basket
suture” for a total of 76 transplanted germs of third
molars. Then they found that the significant increases
in ankylosis and pulp necrosis were the factors for the
less favorable results of the rigidly fixed teeth. Also
Sagne & Thilander (1990) advised using flexible
splinting where this allows for some physiological
movement of the transplants functional stimuli assist
healing. It’s suggested that this movement stimulates
periodontal ligament cellular activity and bone repair
Two weeks of fixation period was adopted in the
present study following Andreasen et al., (1990a &
¢); Lundberg & Isaksson (1996); Marcusson &
Lilja-Karlander (1996); Frenken et al, (1998)
;Czochrowska et al., (2000). Furthermore, Pogrel
(1987) concluded that rigid long-term fixation of the
transplanted teeth had adverse effects on the
periodontal and pulpal healing of the tooth.

The survival rate in the present study is 100%, as
after transplantation of ten molar teeth with nine
months follow-up, all transplants remained present.
Also, the success rate is 80%, as eight out of the ten
transplants ~ fulfilled the  success  criteria;
transplantation was defined successful if the tooth
was still present without evidence of abnormal
mobility, pathological pockets, root resorption or
periapical radiolucencies. This was in agreement with
Reich et al., (2008) who had a success rate of 95.5%
where the transplants remained asymptomatic and
functioning. As well as, no infection, ankylosis, loss
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of the transplant, or root resorption has been noted. In
addition, endodontic therapy has not been necessary
on any transplanted teeth.

In the follow-up period subsequent to tooth
trasnplanatation, clinical measurements obtained
through probing pocket depths and tooth mobility
tests, were used to evaluate the healing process
(Altonen et al, (1978); Bauss et al,(2004);
Czochrowska et al., (2002) ; Mejare et al., (2004).
Since it is controversial, vitality test was not
performed in the current study. Commonly, the
vitality of the tooth is determined by means of cold or
electrical tests, or both (Andreasen et al
(1970);Bolton (1974). As the so-called “vitality test”
is a test of neurologic function of the pulp, it has been
argued that it is possible for the transplant to have an
intact blood supply without being re-enervated i.e.
without having a nerve supply. Such a transplant
would register non-vital to a vitality tester. The
regeneration of a nerve supply to the pulps of that
autograft may not have developed to the degree
necessary for it to react to electrical stimulus at the
time it was tested. Thus, the importance of a positive
reaction to a cold or an electrical stimulus is a matter
of controversy (Guralnick & Shulman 1962).

The statistical significant decrease in pocket
depth throughout the follow up period may be
explained by the osteoinducing potential of the
periodontal ligament cells resulting in bone
regeneration between gap of the walls of socket and
transplanted tooth. This is a welcome phenomenon
that was observed clinically and confirmed with
radiographs in the current study. This was in
agreement with Eddie (2009) who found that
genetically the periodontal ligament cells could
differentiate into fibroblasts, cementoblasts and
osteoblasts thus explaining this osteoinducing
phenomenon. Furthermore, Pulp regeneration can be
expected in immature replanted teeth. The optimal
reattachment of periodontal ligament occurred within
two weeks after autotransplantation between the
periodontal ligament connective tissues of the root
surface and the recipient socket wall (Tsukiboshi
2002).

The initial increase of mobility followed by
reduction was observed in the present study. This was
in accordance to Wally et al., (1979) who attributed
the reduction in the mobility in their study to
improved occlusal relationship and reduction in
inflammation. Similarly, Cary et al, (1979)
confirmed that mobility increased initially after
surgery and decreased later on and attributed this to
the healing of the periodontal ligament and bone
surrounding the transplanted tooth.

In the current study continued root growth was
noticed in 80% of the cases.
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This was in line with results of a study conducted
by Zachrisson et al.,(2004) where the authors found
that after transplantation of partly formed rooted teeth
when the root development has reached two thirds to
three fourths of the final root length, root growth
continued, and the teeth maintained their capacity for
functional adaptation. Also, endodontic treatment
was usually not necessary. Furthermore, the
prognosis for complete periodontal healing at stage of
root development was better than 90%. On the other
hand, the time when the root completes its
development after transplantation has not been
examined, and an answer to this question will have
an impact on prognostic assessment and clinical
protocols for post-surgery follow-up (Myrlund et al,.
2004).

All the recipient sites in the present study had
sufficient bony support in all dimensions and
sufficient keratinized mucosa to enhance post-
operative stability in agreement to Teixeira et al,
(2006), except for two cases. Distal bone resorption
with  furcation involvement and periapical
radiolucency were seen in one case, which could be
explained as a consequence of long standing chronic
infection preoperatively. No improvement was
noticed in the following radiographic follow up. This
was correlated to the clinical findings, which
determined increased pocket depths at the 6™ month
follow up interval. This patient missed some of the
follow up visits and then recalled at the 6™ month
follow up visit and reported the presence of
premature contact in the transplant. On the other
hand, the other patient showed improvement in bone.

Bone resorption and increased pocket depth were
detected in one case in the current study, where
Bauss & Kiliaridis (2009) concluded that incorrect
positioning  with absence of occlusal and
interproximal contacts are frequent findings in
transplanted teeth. Incongruity between recipient site
and root morphology of the transplanted might the
cause of the transplant failure tooth. Moreover, the
mesial and distal surfaces of the transplanted tooth
and the adjacent teeth should be in contact with each
other. If an interproximal space existed between the
transplant and one of the adjacent teeth, then this will
lead to food impaction and trauma to the
interproximal gingival tissues leads to irritation,
inflammation and even pocket formation (Bauss et
al., (2002).

No root resorption was noted throughout the
follow up period of the current study. The perquisite
for periodontal regeneration is the survival of the
majority of cells from the periodontal ligament,
which are in competition with osteoblasts and
osteoclasts from the alveolar bone. If the latter are
predominant, root resorption starts and there is a poor
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prognosis as stated by Negri et al.,(2008) and Harzer
et al., (2009). The final position of the donor tooth,
within the recipient socket, influences periodontal
healing. The donor tooth should be placed so that one
to two mm of width of the periodontal ligament stays
above the bone crest to achieve an ideal biologic
width. Otherwise, apical migration of epithelium may
occur and result in vertical bone resorption (too deep
placement) or long connective tissue attachment (too
shallow placement) as concluded by (7Tsukiboshi
2001).

No ankylosis was determined until the end of the
current study. Berude et al. (1988) stated that
replacement resorption (ankylosis) usually occurs and
is secondary to cemental or periodontal ligament
damage. It is unpredictable and usually irreversible.
Mine et al., (2005) suggested that occlusal stimuli
promoted the regeneration of the periodontal
ligaments and prevented dentoalveolar ankylosis,
whereas excessive initial force might cause severe
root and bone resorption.
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Introduction

All elements of Education system including
objectives, principles, factors and obstacles of
pedagogy testify human status so it is necessary to
know human being and his being aspects (Beheshti,
2008:45-46).

Anthropology has been originated from two
Greek words of Anthropos meaning human and
Logos meaning study and cognition. Anthropology
means the ways of studying human being and deals
with all human aspects such as social behavior,
language, roles, arts and so on (Askari Khanghah and
Kamali, 2007:13). There are different views
regarding anthropology. According to Quran’s
perspective anthropological basics are spirit, body,
spiritual  validity, eternity, wisdom, authority,
socialization, ambition, greatness, desire for
perfection (Beheshti, 2007: 86-162). Sobhani
(2010:24-34) defines anthropological basics as boy,
spirit, nature, authority, responsibility, greatness,
intellectual life.

Safavi (2009:49-103) said : from Molavi’s
point of view, anthropology is responsibility,
familiarizing with secrets and being realities, spirit,
body, wisdom, believing in resurrection and
prevention of concupiscence.

Beheshti et al (volume 2, 2000:187-210)
stated: from Molavi’s point of view, anthropology is
spirit, wisdom, responsibility, determinism and
authority, effectiveness and being affected.

In present research, five foundations of
anthropological basics have been investigated from
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Molavi’s point of view including wisdom,
responsibility, determinism and authority, nature,
spirit. Then pedagogical orientations of each basis
have been studied with their goals in different
academic periods (high and primary schools) (the
studied system is based on new educational system
for a 6 year primary and high schools).

General Objective:

1- Studying pedagogical orientations of Molavi’s
anthropological basics in order to improve objectives
of high and primary schools’ education in Iran
Specific Goals

1- Studying pedagogic orientations of wisdom
training in order to improve objectives of high and
primary schools’ education in Iran

2- Studying pedagogic orientations of responsibility
training in order to improve objectives of high and
primary schools’ education in Iran

3- Studying pedagogic orientations of determinism
and authority training in order to improve objectives
of high and primary schools’ education in Iran

4- Studying pedagogic orientations of nature training
in order to improve objectives of high and primary
schools’ education in Iran

5- Studying pedagogic orientations of spiritual
growth in order to improve objectives of high and
primary schools’ education in Iran

6-1-6 Research Significance and Necessity

If there is a plan and design for education of today
generation, opinions and advises of experts and
philosophers should be applied. As a pattern,
desirable perfection of human being and new
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pedagogic methods and principles can be gained from
opinions of great people in old ages such as Molavi.
Formation of human personality depends on his
education. Human being can pave the way of
perfection by suitable pedagogy and if human’s
education is ignored, he will descend even inferior
than animals (Habibi, 2009:23). In this study, after
investigating Molavi’s anthropological basics and
related pedagogic orientations, objectives of
Education system (primary and high schools) have
been studied. Objectives of an educational system or
school are determined based on some principles
resulted from a view that school has on human and its
ideal educational system.

Methodology

This research is aimed to study Molavi’s
anthropological pedagogic orientations in order to
improve objectives of high and primary schools’
education in Iran. Here anthropological basics mean
studying Molavi’s point of views in this field that
have been investigated as variables. Another variable
is objectives of educational periods. So research
methodology is descriptive and it is applicable
regarding objectives. Statistical population includes
all works of Molavi and other experts about Molavi’s
thoughts and their anthropological subjects have been
studied in particular. Also, Information related to
educational goals in primary and high schools have
been investigated. Regarding the study dimensions,
the sample group has been chosen from an available
statistical population and data were gathered from
library including note taking from domestic and
foreign sources and interviewing with professionals
in this field so tools for gathering data were
interview, using library information through note
taking. Wisdom, logic, thought and reasoning were
the standards for data analysis. Descriptive statistics
have been used as well (classification of opinions and
their similarities and differences).

In principle, wisdom is logical thinking of
human being and lexically it means ability to reason
or understand the relationship and differences among
things. In addition, it is interpreted as thinking and
mental power (Farmihani Farahani, 1999:293).

Types of intellects from Molavi’s View

Molavi emphasized on rationality and
wisdom and this rationality should be led to love. He
wanted to create an open and clear space for human
thinking and free humans from traps of blind
imitation (Faydeni, 2007:296).

Molavi divided intellect into partial and
holistic ones and epistemologically these divisions
can be referred to intellectual ranks (Allah Bedashti,
1997:37).

Partial intellect
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Partial intellect is a degree of human spirit
that relates to transient and temporal world and is
subjected to fantasy and doubt and it is not able to
reach high principles of the world (Sheikh Shoaee,
2007:240). Partial intellect is superficial and colored
with colors of sensuality and it consists of arrogance,
pugnacity, hasting in judgement and useless
interferences. This kind of intellect is not perfect to
know facts and secrets of the world. Molavi also
named it, debated intellect (Zamani, 2009:467).
Partial intellect is the center of fantasies and it is as
same as ignorance, darkness, blindness, hesitancy and
uncertainty (Mosaffa, 2007:192).

Prudery and sensuality, scrutiny in shallow
affairs of the life, lack of qualification to witness
truth, having fantasy, lack of independence in
thinking, dealing with causes and physical laws of
nature, lack of love are other features of partial
intellect. This intellect is useful only in its own area
and territory and it deals with physical affairs
(Zamani, 2009:468-473). After rule of partial intellect
on human being, it becomes versatile and useful
intellect no longer can make decision (Mosaffa,
2007:48-49).

Holistic intellect (logos)

Logos or holistic intellect is heavenly
ambitious that takes its light from God and
encompasses all objects and understands facts
correctly. According to Molavi, this kind of intellect
is specific to appointed servants and superhuman. He
called it sublime intellect (Zamani, 2009:467). Logos
has been meant world foundation, evolution of
human mind, logos of prophets (Sheikh Shoaee,
2007:240). Logos has following characteristics:
flying to eternal world, measuring mystical affairs
(Zamani, 2009:471-3). According to Molavi, Logos
is father of all human who have qualification of
receiving facts and if they see the world as a heaven,
it will be due to their permanent peace with the father
(Momenzadeh, 1998:75). Logos brighten horizons
whereas partial intellect blackens deeds’ letter. Partial
intellect forces human to do illegal things that bring
about bad outcomes for human (Schimmel, translated
by Badrehee, 2009:120).

Principle 2: responsibility

Responsibility has been originated from a
familiar word: question. In fact, responsibility is an
internal question which is being asked by human
about its ability. Human asks himself whether or not
he/she is using abilities as a qualified one (Alavi,
2007:110). Responsibility is a basic principle. It
trains us that everybody with every position and
degree is responsible to their works and affairs. The
earth and heavens have been created to be used
practically and scientifically by human being. By
making him a lord on the earth, God has made human
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being responsible and burden a great trust on her/him.
Human perfection depends on his perfection in
responsibility. ~ The  weaker everybody in
responsibility, the more deteriorative their works and
vice versa (Masjid Jameyi,2005:343). One of the
most important goals of educational system is to train
responsible and committed people because
responsible sources believed in internalized values
are one of important factors in development of every
country (Mosavi Dahmoredi, 1999:65).
Responsibility from Molavi’s point of view

According to Molavi, everybody should step
in the same path and try to do duties responsible for
them. One of the most striking aspects of Molavi’s
teachings is human responsibility (Schimmel,
translated by Badrehee, 2010: 108).

Ayah 127 from Al’araf Surah (the elevated
places) in which God says: testify if I am your lord,
all said yes, thou are, we testify you are our lord so
that you cannot pretend in eternal world that you are
not aware of this occurrence.

Ayah 72, Ahzab Surah (the Allies) in which
God says: we asked heavens, the earth and mountains
to accept this trust, all of them rejected it but human
being accepted it. Human being was very cruel and
arrogant. According to Molavi, this trust means
knowledge and cognition (Zarrinkoob, 2002:374) and
human being is responsible for this trust and should
be accountable to this great gift and blessing.
Principle 3: determinism and authority

Philosophical concept of determinism means
that human being has to do something (sajjadi,
1996:233), authority means voluntary state of human
in order to do or not to do something (Anvari,
2002:285).

Molavi’s point of view about determinism and
authority

Molavi rejected determinism and defended
severely human being authority and freedom and
stood up against determinism and Ahle Hadith. On
the other hand, he had some opinions about limitation
of human freedom and authority against schismatic
submission and tended to “No perfect determinism no
perfect authority” by rejection of determinism and
submission (Khayatian,2007:153). According to
Molavi, human being is free and dependent when he
incorporates with nature of God and his authority
disappears in God’s authority and becomes
involuntary (in absolute goodness of God) and it is
only possible by connection to nature of God
(Hashemi, 2003:130).

Principle 4: nature

In Arabic language, nature means innovative
creation against mimicry and adoptive creations and
it is a typical infinitive. So nature means a type of
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creation. So creation of human being requires the
nature (Davoodi, 2011:89).
Molavi’s point of view on nature

Molavi noted that being is unit that is God’s
nature. The world is its manifestation and human
mind is its radiation. This radiation has separated
from the origin and always tries to bind its origin and
as cane cries for its separation from canebrake,
human mind is moaning as well and shouted
distraughtly and searches for its origin like a bird
which raps itself against cage walls to free itself.
(Babolhavaeji, 1966:278).

Cane means human holly spirit and it is true
in ayah 29, surah Hejr(we inspired our soul on it)
because holy spirit is of abstractions and elite of the
world (Sabzehvari, by cooperation of Borojerdi,
1995:17). This cane that is the symbol of solitary
human separated from its lover, talks about its
suffering from separation. This cane talks about its
separation from its nature (Mosaffa,2007:112).
Principle 5: spirit

Lexically spirit means breath and inspiring.
Human spirit is an abstract essence because it is like
breath and wind regarding mobility, life creation and
latency (Makarem Shirazi,1997:250). In Quran, spirit
has been outlined as a cosmological concept and it is
a name for one of creatures, the one as same degree
as angles. Spirit is the origin of life in the world
(Bagheri (A),2010:16).

Truth of spirit is confidential, sealed and
hidden. Holly texts have no words to say about it. In
ayah 85, surah Isra (they will ask you about the spirit
tell them the spirit is under my lord's control and
order), God says: spirit is considered as an eternal
cosmos and human knowledge is defective in this
regard. In fact, spirit is a hidden and unknown truth
(Zamani,2009:239).

Molavi’s view about spirit

Pedagogical opinions of Molavi are based
on mystical anthropology. Although human being is
combination of body and spirit, human truth is not the
body. The body is only a tool for the spirit so
human’s life, thought, willingness and different states
depend on the spirit and all body organs and activities
are under control of the spirit. Without spirit, the
body is silent and valueless (Beheshti et al, volume 2,
2000:187). As other people who believe in unseen
cosmos, Molavi believed in spiritual aspect of human
and did not limit human body to elemental one.
According to him, the body and its value depend on
the spirit and it is the spirit that make body able to
live in the transient world so the body has no value
and cannot speak, hear and see without the spirit
(Sharafi,2011:95).

In following section, the strategies for
developing each of principles and their related
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educational goals will be discussed. In this direction,
in addition to referring to researches done in this
field, suggestions will be stated for improving
educational goals (primary and high schools).

Discussion

Particular Goal 1: studying pedagogical
orientations of intellect in order to improve objectives
of high and primary schools’ education in Iran
Strategies for developing intellect considering its
importance from Molavi’s point of view
According to Molavi’s view on intellect specially
significance of logos. Partial intellect should not
govern on logos so in educational centers, measures
should be done to provide development of logos
because if partial intellect dominates on human being,
it will become versatile and prevents human to make

decision so human being is equipped with
characteristics of partial intellect and its
disadvantages have been above mentioned.

Therefore, following strategies are presented in order
to develop intellectual training in educational centers:
A: reinforcement of creative and innovation spirit in
students

B: prevention of extreme memorization

A: reinforcement of creative and innovation spirit in
students

Creativity means representation of a new
thought, behavior or product. If creativity means
creation of a thing which is not existent, it is called
innovation meaning creation of an individual thing
without being previously existent and creation means
making a thing by combination and manipulation of
other things (Pirkhaefi,2008:17) so it is one of the
most effective factor on intellectual growth.

B: prevention of extreme oriented memory

If learning is not done by insight and
knowledge, its value will be temporal. People in
different fields of study are being studied but there is
no change in their thoughts and actions because they
have memorized what they have learnt without any
understanding (Shariatmadari, 2009:23). Focusing on
this problem attracts one’s attention to prevention of
memorization and deep learning in order to promote
educational goals.

Specific Goal 2: studying pedagogical
orientations of responsibility in order to improve
objectives of high and primary schools’ education in
Iran.

Strategies for developing responsibility
considering its importance from Molavi’s point of
view

Responsibility is a category which has been
studied in different sciences. In section 6 of the
constitution in Islamic republic of Iran, human being
has high munificence and value and he is a free and
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responsible being. Thereby it is obvious that freedom
combined with responsibility has been stated in the
most part of the constitution that determines
foundation of the government (Bandarchi,2004:108).
According to Molavi, everybody should step in the
same path and try to do duties responsible for them.
One of the most striking aspects of Molavi’s
teachings is human responsibility (Schimmel,
translated by Badrehee, 2010: 108).

Regarding Molavi’s emphasis on
responsibility and coping with duties and its
significance in Iranian Constitution and valuing
human being due to this feature, it is necessary to
consider measures in educational centers. So in order
to improve educational goals in different academic
periods, strategies for developing responsibility
feeling have been present as follows:

A: social participation
B: self esteem
A: social participation

Human is a social being and is living in the
society from his birth to death and always interacts
with other people. Social life requires a set of social
skills which will be learnt in process of sociability
and correct learning results in formation of social
responsibility (Iman and Jalaeian Bakhshandeh,
2010:20).

B: Self esteem

Salivalli (2001:376) defines self esteem as a
degree of value, respect and interest which a person
believes in her/him as a human in the world.
According to Teri (2002:34), it is necessary to
increase self esteem in order to prevent from
problems which teenagers face with due to low self
esteem.

Specific Goal 3: studying pedagogical
orientations of authority and determinism in order to
improve objectives of high and primary schools’
education in Iran
Outcomes of believing in determinism and
authority from Molavi’s point of view

Human being is living in a world which
affairs are not under control of human rather they
have been fated in a certain way but particular actions
of human being originate from his willingness and
authority. On the other hand, human fate will be got
due his actions which are originated from human
authority (Bagheri(B),2010:155). As mentioned,
human fate originates from his authority and it is
evident all through human being life. So regarding
Molavi’s view and Imam Jafar-e Sadigh hadith (no
perfect determinism no perfect authority), outcomes
of this belief should be considered in educational
centers in order that growth and promotion of
educational settings are provided. In this direction,
two outcomes of believing in “no perfect
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determinism no perfect authority” have been stated
because they have to be optimized in duties of
educational centers.
A: increase of efforts
B: respecting social rules
A: increase of effort

Sadri Afshar et al (1994: 360 and 930)
defined effort as a hard and demanding endeavor for
reaching the goal and defined endeavor as a process
of scrabbling and mental or intellectual work. These
definitions suggest a demanding and effortful
activity. Only the powerful force inherited in the
human leads him to effort and endeavor and it is
nothing but his authority. Students should learn that
successful, efficient and creative people in political,
cultural, religious and social areas have flourished in
the light of effort and endeavor. So important
creatures are products of demanding work,
continuous testing and application of others’
successes (Raoofi, 1997:615-16).
B: Respecting social rules

Rules mean regulation and method
(Safi,2006:17) and it is necessary to be considered by
all people under governance of that society.
Specific Goal 4: studying pedagogical orientations of
nature in order to improve objectives of high and
primary schools’ education in Iran
Strategies for developing nature considering its
importance from Molavi’s point of view

Global education should be based on
mankind constant shares in order to meet
requirements of different nations and races regarding
pedagogic thought and practice and the only language
that coordinates mankind world is natural language.
Natural affairs are general truths that all people tend
to. They are tendency to perfection, finding truth,
erudition and goodness, innovation and creativity,
tendency to religion, intellection, tendency to
freedom and authority (Manzari Tavakoli, 2004).
Considering emphasis of Molavi on natural affairs,
tendency to natural manifestations and regarding all
people tend to bind their origin, it is necessary to
provide a context for presence of natural affairs
inherited in human body. So two important strategies
of natural training are referred to which are more
important in duties of educational centers:
A: perfection growth
B: intellection growth
A: growth of perfection

Human being is interested in his perfections
and himself so it can be said that naturally human
loves absolute perfection (Pirmoradi, cited by
Shahabadi,2007:42). Perfection of everybody and
beings is a real thing and is an existing attribution.
When human being passes all stages, he/she qualifies
this attribution so that in every stage of perfection,
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human being can do something. If human being does
not reach this degree, he/she cannot do such things
(Sadat,2005:28).

B: intellection training

In Islamic concepts, intellection suggests
correlation between theory and practice. In this
correlation, not only thought should focus on practice
and resolve practical problems but also practice
should focus on thought and man life should be
regulated in relative to his thoughts (Bagheri(B),
2010:162). If growth of intellection is considered in
educational centers, in fact, one of the main
manifestations of nature will be represented in one
hand and intellectual growth will be helped on the
other hand that is one of important basics of
anthropology from Molavi’s point of view.

Specific Goal 5: studying pedagogical
orientations of spirit in order to improve objectives of
high and primary schools’ education in Iran
Strategies for developing spirit considering
importance from Molavi’s point of view

Spirit is the power of life and movement for
human being (Separi,2001:7) all powers of
perception and intelligence have gathered in the spirit
(Zomorodian, 2007:38) so it creates learning gift for
human being (Zhalehfar,2005:93) and by a spirit
ready for leaning, human being can do different
activities. Molavi believed that without spirit, the
body does not have the ability to see, hear and speak
(Sharafi, 2011:95).

According to Molavi, without spirit, the
body cannot see, hear and speak and such body is
value free so the ability to see, hear and speak has to
be under control of spirit and it is necessary for life,
problem analysis and it is one of tools for learning in
educational facilities. Strategies should be considered
and for this category, two following approaches have
been offered in order to grow spirit in different
academic periods:

A: growth of values
B: physical growth
A: growth of values

Values are one of key concepts in studying
human behavior, motives and acts. Values are used to
recognize society and individual, following changes
over time, explanation of motivational bases of
behavior and attitudes. Relative importance and
grading of values are different in various people. This
difference is hidden in individual speeches and
behavior. So scientific knowledge of valued systems
of people can help experts and responsible people
know social beds (Sahami, 2008:157). Standard of
human perfection pays attention to all human values
and gifts and makes them balanced and coordinative
and consideration of moderation while mentioning
values.

its
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Anthropological
basics

Strategies for
growth of basics

Objectives of primary school

Objective of high school

Related researches

1- intellect

1-1  reinforcing
creative spirit in
students

Making students creative', helping students know and discover their personal gifts’,
reinforcing spirit of criticism, innovation, cognition, growth of personal gifts in

direction of social and individual promotion®

Heyrani  (abstract,2001), Hosseini
(abstract:1997), Torrance (1972:114),
Mumford et al (2012:30),
Martin&Terblanche (2003:64)

12 preventing

Growing children capabilities in listening,

Familiarizing with scientific truth

from extreme | speaking, reading comprehension, | and understanding scientific
memorial thinking, reasoning, inferring* approaches in all materials
orientation
2- responsibility 2-1 social | Developing a  social  personality, | Increasing social growth of people, | Sobhan Nejad and Fardanesh
participation developing tendency to social groups and | understanding affairs necessary for | (2000:95), Tahmasbi (2005:83)

associations”, preparing children for social
life, being interested in consideration of
social regulations and cooperating with
others®

being socially qualified and
reinforcing  social  relationships,
relation with family members, friends
and participating in social activities®

2-2 self esteem

Reinforcing feeling of moral munificence and motivating self esteem’

Kordloo(2008:4)

3-  determinism

1-3 increasing

Considering indolence as factor of

Preventing indolence™”

and authority efforts and | individual and social failure by students °
endeavors
2-3 respecting training convincing students with Familiarizing with the constitution
social rules consideration of people rights, and consideration of rules and

familiarizing with school regulations and
practicing them, being interested in
consideration of social rules and
regulations '

regulations and trying to expand
them'?

4- nature 1-4 growth of Reaching perfection ™", moral, spiritual eruditions, self purification, teaching
perfection theology and growing faith'®
2-4 growth of Reinforcing spirit of searching, thinking
intellection
5- spirit 1-5 growth of | Preparing students to understand values’ Obtaining values and ethical basics™ Hamzeh Beigi (1996:109), Maleki

values

and respect ethical rules and develop
intellectual measure for understanding
values'®

(abstract,1996)

2-5 physical
growth

Growing healthy students” , trying to
keep them healthy?®', developing correct
attitude about them as a growing
creature™

Preparing students to appreciate
their physical power and applying
it effectively” and being aware of
duties and functions of body organs
and keeping healthy by doing
exercises”

Mahfuzpoor et al(2009:73)

'- Mirhajian Moghadam cited by Barlow, 2007:5
*~ Alagheband (2009:247)

w

- Bagheri (B) (2010:27)

* - Alagheband (2009:246)

> - Alaghehband (2009:246)

5. Higher council secretarial of Education, 2008:31
7 - Shariatmadari, 2009:18-19

¥ . Higher council secretarial of Education, 2008:42
’ - Higher council secretarial of Education, 2008:26

'* _Moayeri, 1997:25-27
' _ Taghipour Zahir, 2008:77-78
'® _Bagheri (B) 2010:27

"7 _Alagheband,2009:246
'8 _ Shariatmadari,2009:16
1 _ Shariatmadari,2009:20
20 _ Moayeri, 1997:34

*? _Shariatnadari,2009:15
 _ Shariatmadari,2009:18

- Higher council secretarial of Education, 2008:33
- Higher council secretarial of Education, 2008:43
- Higher council secretarial of Education, 2008:31-42
- Higher council secretarial of Education, 2008:31-42

- Higher council secretarial of Education, 2008:32

- Higher council secretarial of Education, 2008:42
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By having different gifts, human being is
perfect when it does not tend to only one gift; rather
human should grow all gifts in a balanced way. So an
action should be taken to grow values and make the
spirit pleasant. According to Molavi, divine oneness
is the way of reaching perfection.

Paying attention to talented spirits of
students in schools gives teacher an opportunity to
take best benefit from manifestation of their values.
B: physical growth

Any action taken by the body will be shared
with the spirit and any changes in human spirit affect
the body (Zomorodian, 2007:102-3).

Molavi pointed that human body do activities in order
that radiation of spirit radiates on it (Shebeli Nemani,
translated by Sobhani, 2003:139).

Conclusion and offering suggestions based on
findings of present study in order to improve
objectives of primary and high schools in Iran

1- in intellect category, Molavi paid attention to
importance and necessity of intellect specially logos
but according present findings, components of
intellectual growth has not been paid special attention
(creativity, innovation and prevention of extreme
memory orientation) so it is necessary to pay
attention to this category in educational system and it
is suggested to formulate a course in all academic
degrees titled as creativity in classroom or in a
similar way such that shifts educational settings from
knowledge transfer to knowledge production
(creativity).

2- In intellectual category, it was noted that extreme
memorization should be prevented in educational
setting. So it is suggested that new techniques in
teaching are used in order to challenge learning
activities of students and it is one of suggested
techniques in which problem solving in teaching and
learning has been used.

3- In category of responsibility of students, it is
necessary to pay attention to the factors growing it
(social participation) in educational centers. So it is
suggested that different student organizations play
more role in different scientific, cultural, exercise
fields by inviting students relative to their talents and
school responsibility should be given to students
based on their talent, ability and interest and a sound
competition is provided among groups.

4- Regarding self esteem (that is subset of
responsibility growth), it is advised that personal,
mental and intellectual capabilities in students are
identified resulting in increase of self esteem and self
belief.

5- Considering that believing in relative determinism
and authority increases effort and endeavor, so it is
necessary that in educational settings, strategies for
increase of effort and endeavor in students are
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provided by suitable approaches in addition to
explaining its significance such that their
conditioning should be prevented and it is effective
on increase of educational quality.

6- with reference to hadith of Imam Jafar Sadiq about
determinism and authority (no perfect determinism
no perfect authority), Molavi had the same point of
view and considered it as one of anthropological
basics but according to present findings, lack of
paying attention to outcomes of believing in
determinism and authority is felt (efforts and
endeavors and respecting social rules) because there
is no similar research in educational centers. Due to
its ambiguity for most of students, they think that
their failures result from determinism and their
successes result from authority and most of the time
they want to evade their tasks and efforts. So it is
necessary that professionals in this field explain it in
educational centers.

7- It is necessary that some strategies are taken in
educational settings to avoid emphasis on scores in
order that students continue their efforts because
emphasis on scores increases students’ anxiety and
prevents them from continuous efforts. In general,
they cannot focus their attention on the course. This
problem has been solved by descriptive assessment
plan in primary schools so it is suitable that measures
are taken to use it continuously in other educational
periods.

8- Considering Molavi’s emphasis on nature, there is
no research on the growth of perfection, intellection
and value that are natural manifestations so it is
essential that this category is being paid attention by
researchers.

9- considering significance of physical health
required for preparation spirit, it is advised that
students’ physical health are paid attention not just as
a course called physical activity rather by correct
planning and under opinions of experts, measures are
taken to pay more attention to this area because in
addition to physical health, mental, spiritual and
emotional health are manifested.
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Abstract: The present paper has been carried out to investigate the prevalence of eating disorders among the female
students of Islamic Azad University, central Tehran branch. The subjects of this descriptive research were 400
people who were selected using Stratified Random sampling and were assessed using demographic questionnaires,
EAT-26 eating observation test and diagnostic questionnaire of eating disorder. According to EAT-26 results, 21.5
percent of the students scored above the cutting point 20 and were diagnosed to have eating disorders. According to
diagnostic questionnaire of eating disorder, 1.8% suffered from anorexia nervosa and 7.8% suffered from bulimia
nervosa. The frequency of eating disorders is more or less similar to the stats of the other communities. It seems that
now a high level of vulnerability against eating disorder exists in the women. These results refer to the necessity of
planning for prevention and related activities to elude the consequences of this disorder and as a result, improve the
level of the mental health of the individuals.
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Introduction Due to the fear of gaining weight and becoming fat,
Eating disorder is one of the worried factors even when emaciated, AN patients are often
to public healthy that it has increased since 1970 characterized by performing self-starvation and
(Hoek & Hoeken , 2003). The prevalence of eating excessive weight-loss behaviors (National Eating
disorders and problems related to eating disorders Disorder Association, 2010).
such as low self-esteem, body dysphoria, low body BN is characterized by repeated episodes of
image satisfaction, and disordered eating has binge eating followed by inappropriate compensatory
increased dramatically over the past thirty years and behaviors such as self-induced vomiting; misuse of
continues to increase (wood, 2004). According to the laxatives, diuretics, or other medications; fasting; or
American Psychiatric Association (APA), eating excessive exercise (Kugu et al., 2006).
disorders (ED) are characterized by severe The estimated prevalence of eating disorders
disturbances in eating behavior of the individual (ED) is 1% with an incidence of eight cases per
intended to control body weight and accompanied by 100,000 population per year for AN and 12 cases
distorted body image. per100, 000 population per year for BN (Fabbian et
Further, ED is diagnosed by the criteria of al., 2011). Respective lifetime prevalence rates for
Diagnostic and Statistical Manual of Mental full and partial anorexia nervosa in women range
Disorders-fourth edition - text revision (DSM -IV- from 0.9% to 4.3% and from 1.5% to 7% for full and
TR) and includes two specific types: partial bulimia nervosa (Ahren-Moonga et al., 2009).
Anorexia nervosa (AN) and bulimia nervosa In survey carried out in a adolescent Italian
(BN).Eating disorder not otherwise specified females, 0.2% AN, 2.3% BN prevalence rates were
(EDNOS) and binge eating disorder (BED) categories found (Vego Alonso et al., 2005). Eating disorders
are provided to code for disorders that do not meet often begin during high school or college, when
full criteria for a specific ED (American Psychiatric patients are in their teens and 20s, although earlier
Association., 2000). and later onset also occur (Joac &Carla, 2009).
AN is an eating disorder marked by an Especially, college students typically express
inability to maintain a normal healthy body weight, concerns about body image, body shape, body size,
often dropping below 85% of ideal body weight and weight control. The incidence of eating-related
(American  Psychiatric ~ Association., 2000; problems among college women is well documented
Chakraborty et al., 2010; Pritts & Susman, 2003). (Uzun et al., 2006). In some studies previously
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conducted, the prevalence of ED among university
students has been reported to vary between 3.5% and
28.5% (Celikel et al., 2008). In line with previous
studies, sociocultural influences were also found to
be significantly related to body change strategies and
eating disorder (Maccabe & Ricciardelli, 2003).
Societal ideals and values concerning weight and
body shape vary among different cultures. Eating
disorders appear to be more prevalent in
industrialized societies where there is an abundance
of food and where beauty and ttractiveness are linked
to a thin ideal (Joac &Carla, 2009).

Study Aim or Purpose

The present paper has been carried out to
investigate the prevalence of eating disorders
(anorexia nervosa, bulimia nervosa) among the
female students of Islamic Azad University, central
Tehran branch. Therefore, findings of the present
study will provide a baseline data regarding ED for
other researchers.

Methods
Design

The research is a descriptive study with the
objective of investigating the prevalence of eating
disorders among the female students of the Islamic
Azad University, central Tehran branch.

Data collection & sample

This study was conducted in Tehran, the
capital of Iran. The population of the research
includes all the female students of Islamic Azad
University, central Tehran branch studying in
different fields (3000 person). The sample of the
research includes 400 students selected using
Stratified Random sampling method in proportion to
the frequency of the population of the research.

The research is a descriptive study with the
objective of investigating the prevalence of eating
disorders among the female students of the Islamic
Azad University, central Tehran branch. Therefore,
the researcher received a recommendation letter from
the university chancellor and partook in the
environment of the research, selecting the researched
units which had the required specifications and then
provided the subjects with the demographic
questionnaires, Eating attitudes test and diagnostic
questionnaire of eating disorder, extracted the
necessary information and ultimately reviewed the
results using methods and statistical analysis. Before
the initial evaluation, the importance of eating
attitude and the nature of the study were explained to
all subjects, and they were asked to fill out a self-
report questionnaire as honestly and accurately as
possible, with the assurance of confidentiality. Then,
informed consent was obtained from all participants
and confidentiality was ensured.

Measures
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Demographic characteristics

Demographic characteristics include age,
marital status, body mass index (height and weight,)
field of study, current lodging during education
period, educational and the occupational status of the
parents. The Body Mass Index [BMI=weight (kg)/
height (m) *] was obtained from self-reported data on
weight and height using self-reported heights and
weights. The CDC weight categories:

Underweight <18.5, normal 18.5-24.9,
overweight 25.0-29.9, and obese > 30.0 were used in
assessment of Participants’ weight status (Center for
Disease Control and Prevention, 2009).

The Eating Attitude Test

The Eating Attitude Test (EAT-26)
assesses a broad range of symptoms of anorexia
nervosa and bulimia nervosa. The scores are

ranked on a six-point scale from always to
never, with 3 points allotted to* always’, 2
points to ‘very often’, lpoint to ‘often’, and

Opoints to the others. Questions on the EAT
range in possible scores from Oto 78, with the
clinical cut-off point being 20 (higher score
reflect more disordered eating attitude).

Respondents rate the frequency of each
item on a 6-point scale from always to never,
with 3point allotted to always, 2point to very
often, 1point too often and Opoint to others. The
EAT is a screening tool developed to detect
eating disturbances in non-clinical settings,
where a score of 20 or above indicates negative
eating attitudes and possible eating disorder
(Garner et al.,1982;Mintz & Halloran , 2000).

This global scale exhibited satisfactory
internal consistency for the current sample
(0=0.85).

In Iran, based on the results test-retest,
the correlation of the scores of EAT-26 in the
studied group is 0.91 which shows a desirable
reliability (Nobakht & Dezhkam, 2000).

The Eating Disorder Diagnostic Inventory
(EDDI)

It's a questionnaire which is wused by
the researcher based on the DSM-IV-TR
(Diagnostic ~ Statistical ~ Manual of  Mental

Disorders fourth edition-text revision) and ICD-
10 (The International Classification of Diseases
10) to diagnose anorexia nervosa and bulimia
nervosa and has been used in the present study
after conducting reliability and validity and thus
the people suffering from eating disorders could
be identified. The aforementioned questionnaire
has been used by Nobakht and Dezhkam in
2000 in the research on eating disorders among
the youths and showed a favorable reliability
(Nobakht & Dezhkam, 2000). In this research,
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the test-retest reassessment method was used to
measure the reliability of the questionnaire and
the results show the wvalue of 0.97 for
correlation.
Data Analysis

To carry out statistical analysis, the SPPS
statistical application (version 16) was used with
descriptive statistics, preparing tables, the distribution
of relative frequency, average, standard deviation and
the inferential statistics of chi- square (X*) and fisher
exact tests were used to assess the relationship
between the variables. For all analyses a < 0.05 was
used as statistically significant difference between
groups.
Ethical considerations

The ethics committee of Islamic Azad
University, Tehran Medical Branch gave permission
for the study. Other ethical issues in this study
involved the assurance of confidentiality and
anonymity for the participants. The participants were
given verbal and written information about the study.

They had the right to withdraw from the study at any
time during or after the interviews and All
participants were informed of the purpose and design
of the study and the voluntary nature of their
participation and their anonymity would be preserved
during and after the study.
Results

The results related to the personal
information section and the demographics of studied
units show that the majority of the people on whom
the research was conducted (76.5%) were in the age
range of 20 to 25 with the mean 22.07 (SD=
2.85).Most student’s BMI (N=309; 77.3%) were
within the normal range category, 54(13.5%) were
underweight, 32 (8%) were overweight, and 5(1.3%)
were obese.

The majority of the students surveyed
(23.5%) were studying psychology and the majority
of them (96.3%) were living with their families.

Table 1. Socio-demographic characteristics of students by status of disordered eating.

Disordered Eating Statistical analysis
Sociodemographic yes no total
n (%) n (%) n (%) X ?p-value
Age
<25 75 (21.4) 275(78.6) 350(100) 0.03:0.8
>25 10(22.7) 34(77.3) 44(100) T
Marital status
single 70(21.5) 256(78.5) 326(100) 0.01;0.9
married 15(22.1) 53(77.9) 68(100)
BMI
Underweight 3(5.8) 49(94.2) 52(100)
normal 72(23.6) 233(76.4) 305(100) F'=10.8;0.009
Overweight 9(28.1) 23(71.9) 32(100)
obese 1(20) 4(80) 5(100)
Lodging during education period
With family 83(21.9) 296(78.1) 379(100)
Without family 2(13.3) 13(76.7) 15(100) F'=0.62;0.7
Father's occupation
Worker 34(17.5) 160(82.5) 194(100) 3.70;0.05
Non-worker 51(25.5) 149(45.5) 200(100)
Mother's occupation
Housewife 63(20.1) 250(89.9) 313(100) 1.88;0.1
Worker 22(27.2) 59(72.8) 81(100)
Father's education
Illiterate and elementary school 6(17.1) 29(82.9) 35(100)
Secondary school and high school 7(11.5) 54(88.5) 61(100) 6.8;0.07
diploma 51(22.5) 176(77.5) 227(100)
Junior college diploma or higher 21(29.6) 50(70.4) 71(100)
Mother's education
Illiterate and elementary school 5(16.7) 25(83.3) 30(100) 4.15;0.2
Secondary school and high school 8(17.8) 37(82.2) 45(100)
diploma 33(18.9) 142(81.1) 145(100)
Junior college diploma or higher 39(27.1) 105(72.9) 177(100)

*Fisher exact test

Moreover, the fathers of 45.3% of the students were
self-employed and the mothers of 80% were
housewives. The education of the 44.8% of fathers
and 85.3% of mothers of the students was diploma.
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It's noteworthy that 82.8% of the students were single
and 17.3% were married. Based on the rated scores of
the EAT-26 eating attitude questionnaire findings
show that 78.4% of the students surveyed scored less
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than the cutting point of 20 and 21.5% scored more
than the cutting point of 20. Therefore, 21.5% of the
students have disordered eating attitudes and the
probability of being afflicted by eating disorders.
Based on the (EDDI), the statistics showed that 1.8
percent of the samples suffered from anorexia
nervosa and 7.8 percent suffered from bulimia
nervosa. The relationship between the demographic
characteristics (age, marital status, body mass index,
lodging during the education period, parent's
occupational  status, parent's education and
interestedness in field of study) and eating disorder is
shown in the Table 1. As the findings presented in the
table bottom show, the variable of eating disorder is
only significantly related to the variable of BMI (p=
0.009) and father's occupation (p = 0.05).

Discussion

In our country, in the field of eating
disorder, few studies have been carried out. This is
the first study which investigates the eating disorder
among the Iranian students. In the present study, the
average body mass index is 21. 24( SD=2.77) which
is almost compatible with the average body mass
index in the findings of the researches done by
(Kiziltan et al,2005) (23.7 £ 3.9) and (Young et al
.,2010)in Korea (19.26 + 2.90).

As it was mentioned, in the present study,
the majority of students surveyed based on the EAT-
26 questionnaire (78.4%) scored below the cutting
point of 20 and 21.5% scored a cutting point of more
than 20 which means that 21.5% of the people had
disordered eating attitudes and were inclined to be
affected by eating disorders. In measuring the
prevalence of eating disorders amongst high school
students (male and female) in Sari- North of Iran-In
the academic year of 2002-2003 in 10.5% of the
students, abnormal attitude towards eating was
observed (Zarghami &Chyme ,2003).

In their study on the students of the Islamic
Azad University, Tonekabon branch (IRAN), Fadavi
Roodsari and Ast(2011) reported that based on EAT-
26 questionnaire, 20.3% of the students had
disordered eating attitude and there's the possibility
that they may be afflicted by eating disorder;
however, the stats of the attitude of disordered eating
in various countries is reported as follows.

UAE (24%) (Justin et al., 2010); (23.4%)
(Eapen et al., 2006); Chinese (3.2%) (Liao et al.,
2010); SouthKorea (7%) (Yang et al., 2010); Greek
(16.7%) (Bilali et al., 2010); Germany (26/1%)
(Rosendahl & Bormann, 2009); American (12.64%) (
Sira & Pawlak, 2010); Turkey (6.8%) (Tozun et al.,
2010); Brazil (17.4%) (Nunes et al., 2005).

On the other hand, our finding was
concordant with the results of western society's
studies that have shown the prevalence of disordered
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eating attitudes to be 7%t020% among female college
students (Uzan et al., 2006). Based on the results of
our study, the statistics of disordered eating attitudes
is similar to European and Western countries and
even larger than them. The results of the diagnostic
questionnaire of eating disorder in our study showed
that 1.8% of the students suffer from anorexia
nervosa and 7.8% suffer from bulimia nervosa.

The prevalence of diagnosed eating
disorders in various samples of college women has
been reported to be 1.3% to5% although the
speculation is that the prevalence is much higher
(Fabbian et al.,2011).Kiziltan et al (2005) also
believe that the prevalence of bulimia nervosa has
been estimated to be as high as 20% in college
populations and symptoms of binge eating have been
detected in up to 90% of college women. In a study
carried out in six European countries of France,
Belgium, Italy, the Netherlands, Germany and
Spain,(2010) the prevalence of anorexia nervosa and
bulimia nervosa has been reported to stand at (7.4%
and 2.3%),(6.3% and 2%), (5% and 2.2%), (3.3% and
0.9%), (2.1% and 0.8) and ( 4% and 1.5%)
respectively”. In Hong Kong, Zhuoli and Wenfang
have reported the prevalence of anorexia nervosa and
bulimia nervosa to be 0.07% and 0.7% respectively
(Zhuoli &Wenfang, 2010).

From the other hand, Liao in a 2010 study in
China diagnosed 0.9% of the people suffering from
eating disorder (Liao ef al., 2010). In France, 4.15%
of the female subjects had high EAT-26 scores. In
Italy, 3.35% of the adults (male and female) had
eating disorder (Preti ef al., 2009). In a research done
on the youths in Jordan, 0.6% of the samples suffered
from bulimia nervosa (Yousef Mousa ef al., 2010).

In an Australian study 9% percent of male
student's report that they suffer from disordered
eating and 2% meet the criteria to be diagnosed with
clinical Bulimia Nervosa.

Also between 11 and 20% of female
American university students score high enough to
indicate an eating disorder on the Eating Attitudes
Test (Yager & O’dea, 2008).

The stats of the prevalence of eating disorder
vary in different countries. Various factors can be the
cause of such differences. These factors are more
related to the etiology of these diseases. Among the
most important factors are cultural factors such as the
numerousness of cultures, the influence and
penetration of the Western culture (especially through
the media outlets), individual factors, social class and
status, the status of the society's growth and
development, pervasive models in the society such as
fashion and traditions, contact with the foreign
cultures and the age group of the samples studied.
The most recent reports, however, suggest that the
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incidence of eating disorders is becoming
increasingly common among women from non-
western population (uzan et al., 2006). Given the
statistics and issues just raised, the high rate of eating
disorders in Iran may be a consequence of the
influence of western culture which demands more
extensive research in this field. The Influence of
western culture from media on the other hand, may
add stress to the general difficulties of adolescence
and perhaps contribute to the development of eating
disorders. Such a conflict between western values and
Islamic traditions has also been suggested as a factor
contributing to the high prevalence of BN in Asian
girls (Nobakht & Dezhkam, 2000). Since based on
the findings of the present research, the rate of eating
disorders in the Iranian students is compatible with
many studies carried out in the Western communities
and is even higher than many countries, it seems that
now a high level of vulnerability against eating
disorders exists among the women, especially the
students. By investigating the relationship between
the aforesaid variables and eating disorders, a
statistically significant relationship was found
between the body mass index and fisher test (F=10.8,
p= 0.009). As it was depicted in the Table 2, the
majority of people with overweight (28.1%) suffered
from eating disorder in the division of body mass
index. In the young girls, being overweight has been
found to consistently predict body dissatisfaction and
disordered eating behavior (Golden, 2003). Zarghami
and Chimeh (2003) in their study found a statistically
significant relationship between BMI and eating
disorder (p= 0.001). The results of their studies
showed that abnormal attitude toward eating can be
found more in the obese and extremely obese people
as compared to normal people.

Furthermore, Muris et al. (2005) reported
that there's a statistically significant relationship
between BMI, eating disorders and extensive efforts
made to reduce weight (p< 0.001).

As it was mentioned earlier, in the present
research, a statistically significant relationship was
seen between the occupational status of the father
with eating disorder and the results of chi square test
(X*=3.7, df =1, P=0.05) which is in accordance with
the findings of Nobakht study (2000).No statistically
significant relationship existed between the variables
studied (age, marital status, the lodging situation
during the education period, mother's occupational
status, parent's education and interestedness in the
field of study) and the variable of eating disorder. In
their study, wildes (2005) also failed to find a
statistically significant relationship between the
control group and the group suffering from bulimia
nervosa in terms of age (p= 0.2). Moreover, in their
study,( tozun et al., 2010)found no statistically
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significant relationship between the variables of age,
lodging situation and mother's occupational status
with the variable of eating disorder.

In the present research, no significant
relationship was observed between eating disorders
and the variables indicating economic—social
conditions (mother's occupation, parent's education
and the lodging situation). As the other studies have
shown, this is influenced by the cultural effects which
include all economic— social levels, particularly the
impact of the mass media (movies, TV, satellite
channels, internet etc.) which has engaged almost all
levels.Sociocultural change includes westernization
or modernization and urbanization(Blowers et
al.,2003).

The media serve as a strong source of
information about cultural norms and ideals,
adolescent boys and girls often look to the media for
information about their role and value in society in an
attempt to become what would be considered most
socially desirable (Muris et al.,2005).Internalization
of the thin ideal has consistently been found to
predict levels of body dissatisfaction and eating
disturbance (Golden , 2003).

The sociocultural factor-families, peer and
the media have recently appeared as the three primary
risk factors influencing body image and disordered
eating behaviours (Wildes et al., 2005).

In line with previous studies, sociocultural
influences were also found to be significantly related
to body change strategies and eating problems
(Makino et al., 2004; Maccabe & Ricciardelli, 2003).
Social pressure to be thin is higher for females then
males; thus, college females are more likely to
perceive them to be overweight and will more often
attempt to lose weight (Sira & Pawlak, 2010).

Accordingly, given the process of
globalization and the development of Information
Technology, the geographical boundaries are setting
about to fade out and the non-Western nations and
especially the youths in these societies are more
exposed to the Western culture. Unquestionably, the
models of media such as beauty and sex and health
technologies have an impact on dissatisfaction with
the body and unhealthy nutrition and weight control
and ill-mannered behaviors in vulnerable men and
women (Warren et al., 2010). The issue which has
been taken note of in various studies is the impact of
cultures' development (especially the Western
culture) and the phenomenon of globalization on the
increasing of problems related to the attitude and
behaviors and eating disorders in such a way that
eating disorders have been considered phenomena
influenced by the cultures. Striegel-Moore and
Smolark (2001) believe that eating disorders are more
of culture reactive phenomena rather than culture-
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bound phenomena and therefore a special attention
should be paid to the growth of problems related to
eating and body image in the developing societies.

It seems that with the growth of intercultural
relations and penetration of Western patterns in Iran,
the prevalence of the phenomenon of unnatural eating
has also increased progressively. This unnatural
attitude will turn into a disorder and bring about
serious consequences for the person if it's not treated
and cured appropriately; therefore, paying attention
to the issue of preventing the occurrence of such
disorders and putting aside its underlying factors is
immensely important.

Conclusion

Therefore, necessary measures should be
taken and educating the people in the form of
programs of raising the public awareness, using mass
media and educational instruments such as movies,
pamphlets and posters to increase the knowledge of
this important group of people to preclude the
pandemic of eating disorders and problems related to
disordered eating attitudes should be taken into
consideration by the experts and nutrition managers.
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Effect of Presence of Trained Significance Others on Labor Outcomes and Mother's Satisfaction
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Abstract: Objective: To evaluate the Effect of Presence of trained significance others on labor outcomes and
mother's satisfaction. Intervention study design the study was conducted at MCH of El-Basher Hospital and labor
unit of El-Basher Hospital /Amman Jordon. Subjects: The total subjects of this study were 150 parturient women
were divided into equal groups, intervention group 75 mothers who received supportive measures during labor by
trained significance others choice and control group 75 mothers who not received Comfort measures during labor by
trained significance others choice. A simple random sample was used. The data was collected through a period of 10
months started from July 2009 to April 2010 for 3 days per week starting at 9 am to 2 pm. Inclusion criteria were:
primiparous pregnant women with a single, term live cephalic fetus; in active labor — cervical dilation >3 cm and <6
cm; intact membranes or amniorrhexis of <2 hours; uterine height < 40 cm; no evidence of cephalic-pelvic
disproportion or fetal distress. Exclusion criteria were: unavailability of a Presence of trained significance others
choice; fetal malformation; maternal disease and/or indication for elective Caesarean section. Criteria for
significant other: educated, healthy, female. Results of the study revealed that mother's satisfaction, a highly
significant relation was observed between intervention and control groups. There was significance difference
between intervention and control groups concerning applying Comfort measures and knowledge regarding
supportive measures, labor progress and effect in reducing the severity of labor pain and increase satisfaction and
concerning mother's satisfaction, a highly significant relation was observed between intervention and control groups.
Based on the results of the present study, the following can be recommended: Encourage and sensitize
healthcare providers to adopt this practice in health institutions where such as supportive companion is not permitted
or professional healthcare providers are designated to this role.

[Aida abd El-Razek. Effect of Presence of Trained Significance Others on Labor Outcomes and Mother's
Satisfaction. Life Sci J 2012;9(4):2829-2837] (ISSN:1097-8135). http://www.lifesciencesite.com. 415

.Keywords: trained significance others in the delivery room, labor, mother's satisfaction

1. Introduction instrumental vaginal delivery (forceps and vacuum
The rates of maternal and neonatal mortality and extraction) and Caesarean section
morbidity decreased as a consequence of the adoption Based on scientific evidence, the World Health
of modern obstetric practices, especially during labor Organization recommends that the parturient should
and delivery. However, obstetrical interventions be accompanied by people she trusts and with whom
continued to increase, particularly the rate of she feels at ease possibly her partner, a friend, a
Caesarean sections. Active management is based on doula, a nurse or midwife *. However, the effects of
the assumption that the preventive management of the comfort measures provided by the presence of the
events that may potentially result in adverse effects in woman's chosen companion on her satisfaction, on
the mother or the fetus reduces the morbidity rates of the events of labor and delivery and on perinatal
both [, results have not yet been fully evaluated in controlled
Comfort care defined as the care given to studies *°!. The usefulness of support and the type of
prevent, control, or relieve side effects and improve support provided by family members, a partner or by
the women comfort and quality of life. While friends of the woman have only been evaluated in
continuous labor comfort refers to non-medical care observational studies ).
of laboring women throughout labor and birth by A close female relative support a laboring
trained person ! Support provided during labor and women by providing emotional and physical comfort
delivery by professional healthcare workers, non- and staying by her continuously throughout labor and
medical female attendants and trained women birth. Nurses work shifts so may not be present for an
(doulas) assigned to this task has been evaluated in entire labor. In addition they have clinical
controlled studies "', Data suggest that the effects of responsibilities, and providing care to more than on
support are associated with a reduction in the laboring woman simultaneously "%, Due to the
dissatisfaction or negative perception of women paucity of evidence-based data available on the
towards  giving  birth, in the use of effects of the presence of a companion of the
analgesia/anesthesia, and in the frequency of woman's choice during the birth process, especially in
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developing countries, this study was developed to
evaluate the influence of this support provider on the
satisfaction of the parturient with labor and delivery
and on perinatal and breastfeeding outcomes in the
twelve hours following delivery.

Several authors recommended pharmacological
measures during labor but these measures may harm
fetal heart rate and maternal condition as well as it is
an expensive measure . So advanced evidence based
on medical and nursing practice recommended to use
the natural measures to relief labor pain which is non-
pharmacological measure, not harmful to mother and
her fetus and not expensive specially in developing
countries like Egypt.

Significant of the study:

Presence of trained significance other to comfort
and support mothers during labor was recommended
by many authors ", Presence of significance other
will enhance satisfaction leading to comfort and
relieving of labor pain making labor enjoy full
experience, with better fetal maternal outcome.
Nurses can utilize evidence based researches to
promote practices and train significance other to
comfort and support laboring women to relief pain
and providing adequate comfort measures for mothers
throughout labor experience

Supportive care during labor plays an important
role in moving back to the private arena of childbirth
and the positive role of women during labor ['?. In
addition to Presence of trained significance others in
the delivery room has been shown to be one of the
most beneficial practices in maternity care. It involves
emotional support, comfort measures. Information,
reassurance, encouragement, therapeutic touch, gentle
assistance during moving and changing positions in
labor and telling what's happening and giving
feedback about the labor progress. These measures
may enhance physiologic labor processes as well as
women's feelings of control and competence, thus
reduce the need for obstetric intervention and help in
fulfilling the wishes of safety for mother and babies
7] For these above reasons, the study of the effect of
presence of trained significance others on labor
outcomes and mother's satisfaction.

Aim of the Study

To evaluate the Effect of Presence of trained
significance others on labor outcomes and mother's
satisfaction.

Hypothesis:

The Presence of trained significance others will
increase mother's satisfaction and improve labor
outcome.
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2. Subjects and Methods
Design:

An intervention study design was used to
evaluate the Effect of Presence of trained significance
others on labor outcomes and mother's satisfaction.
Setting:

The study was conducted on parturient
women and their significant other during the last
month of pregnancy then at labor unit of El-Basher
Hospital and MCH of El-Basher Hospital Amman
Jordon.

Subjects:

The total number of mothers who admitted
to the labor unit of El-Basher Hospital and MCH of
El-Basher Hospital Amman Jordon in the year 2008
was 1350 mothers. This number involved normal and
high risk cases. So according to the study criteria the
desirable sample size was calculated to the 150
mothers using type 1 error=0.05 and power of 0.80
and assuming the standard deviation of the (NRS=2).

The total subjects of this study were 150
parturient women were divided into equal groups,
intervention group 75 mothers who received comfort
measures during labor by trained significance others
choice and control group 75 mothers who not
received comfort measures during labor by trained
significance others.

Type of sample:

A simple random sample was used.

Inclusion criteria were: primiparous pregnant
women with a single, term live cephalic fetus; in
active labor — cervical dilation >3 c¢m and <6 cm;
intact membranes or amniorrhexis of <2 hours;
uterine height < 40 cm; no evidence of cephalic-
pelvic disproportion or fetal distress. Exclusion
criteria were: unavailability of a Presence of trained
significance others choice; fetal malformation;
maternal disease and/or indication for elective
Caesarean section. Criteria for significant other:
educated, healthy, female
Sample Technique:

The data was collected through a period of 10
months started from July 2009 to April 2010 for 3
days per week starting at 9 am to 2 pm. The
researcher introduced herself to the pregnant mothers
and significant other obtained their consent to be
recruited in the study after explaining the aim of the
study. Each mother of the intervention group was
interviewed individually by the researcher and
provided by theoretical information about comfort
measures during labor. The average time for filling
each sheet was about 25 minutes depending on the
response of the mother while the training significant
other including 1 session to provide the theoretical
information regarding labor supportive measures it
assumed 30 minute. While 2™ session involved
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training of significant other about comfort measures
(back massage, breathing exercise, relaxation,
teaching technique of bearing down, changing
position, fluid intake, and immediate of breast feeding
demonstrated on mothers herself. It was consumed 1
hour then the researcher assess significant other
correct practice and if needed re-demonstration of
measures was repeated to be sure that the significant
other perfectly practices the comfort measures.

A card was given to the significant other
including researcher phone number to be easily
contacted with the researcher when parturient women
admitted to labor unit in hospital.

Tools:

Two tools were used for data collection:
I. The first tool:

An interviewing questionnaire was developed
based on the review of relevant literature, to evaluate
the effect of presence of trained significance others on
labor outcomes and mother's satisfaction.

Part 1:

Addressed information related to general
characteristics data such as age, occupation, level of
education.

Part 2:
Assessed mother's obstetrical histories.
Part 3:
Assessed  mother's knowledge regarding

containing information on: the activities involved in
providing support to the woman (stay beside her,
provide support, be affectionate, keep her calm,
massage her, stimulate and encourage her), expected
behavior when confronted with signs of tiredness,
anxiety, concern, crying, screaming and/or the
woman's feelings of inability to cope; compliance
with regulations (use of standardized clothing, no
eating, no smoking, no touching the equipment or
material, contact the nursing staff if need to leave);
and the possibility of requesting information from
staff. The need to preserve the privacy of the other
women was also emphasized. There were no specific
instructions for the health professionals.

II. The second tool:

The tool was developed by the researcher for
data collection after extensive review of the relevant
literature. The outcomes included satisfaction,
assessed by asking the woman about how she felt
during labor and delivery (evolution of labor, having
a presence of trained significance others or not,
instructions received from doctors and nursing staff,
healthcare provided and type of delivery). These
questions were answered by choosing one of a
sequence of five symbols with facial expressions
corresponding to "very dissatisfied", "dissatisfied",
"satisfied", "well satisfied" and "very satisfied".
Satisfaction assessment was carried out between 12—
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24 hours post delivery at rooming-in care unit. For the
purpose of analysis, satisfaction was considered to
have been achieved whenever the answers of "well
satisfied" or "very satisfied" were given '™ We
collected data on the following outcomes: duration of
first stage of labor; amniotomy in relation to the time
of hospital admission and cervical dilation; color of
amniotic fluid; use of oxytocin in relation to cervical
dilation; time of analgesia in relation to cervical
dilation and time of admission to hospital; presence of
functional dystocia and changes in fetal wellbeing;
length of the second stage; time between hospital
admission and delivery; time from analgesia until
delivery; type of delivery (vaginal/Caesarean).

Neonatal outcomes were: Apgar score at 1 and 5

minutes, birth weight, admission to the neonatal

intensive care unit (NICU), and immediate mother-
infant contact following delivery. Variables regarding
breastfeeding were: the ability of the infant to take the

breast and suckling in the delivery room and in the 12

hours following delivery, cracked nipples and the

number of breast-feeds in the first 12 hours.

Ethical Considerations:

The study was carried out with co-operation of
different levels of authority. An official letter was
sent from the Dean of the Faculty of Nursing in
Philadelphia University to the directors of El-Basher
Hospitals explaining the aim of the study and the time
of data collection seeking his permission for data
collection. An official permission through
written letters clarifying the purpose and sitting of the
study was obtained from the directors of El-Basher
Hospital. As an approval for data collection.

A written informed consent was obtained
from the participants after explaining the purposes of
the study, which include: no harm was occurring to
participant, do not contradict with the cultural,
traditional and religious issues, human rights were
reserved, and data was confidential and used mainly
for the purpose of the research. (It should be potted at
the end of this topic)

Pilots study:

The pilot study was carried out 10 women of
sample size to test the reliability and applicability of
the tools, to identify any ambiguity of the questions
and to evaluate the feasibility and clarity of the tools,
and then the tools were modified according to the
results of the pilot study.

Filed work:

e Development of tools for data collection after
reviewing the related literature. The tool was
revised for content validity by 5 experts in the
field.

e The women's was selected by simple random
according to the mentioned criteria.
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e The researcher was meeting each woman and
her trained significance others individually
during the last month of pregnancy, to explain
the aim of the study. The comfort measures
included back massage, breathing exercise,
relaxation, teaching technique of bearing down,
changing position, fluid intake, and immediate
of breast feeding.

e Beside discussion and lecture to improve trained
significance others knowledge, brochure was
used for teaching each significance others the
comfort measures. Each trained significance
others would receive brochure with information
, to facilitate the learning and application

e While trained significance others practice
training was conducted firstly by the researcher
through role play approach utilization of comfort
measures during labor on women then after that
the trained significance others perform measures
on the same women and if there was a mistake
the  researcher = comfort re-demonstrate
supportive measures again to be sure that the
trained significance others understand the
application of comfort measures.

e In labor unit the researcher stay beside the
trained significance others while providing
comfort measures to mother to be sure that she
was conducted it perfectly, their performance
was assessed by using observation checklist.

e Evaluation of labor progress and satisfaction for
parturient women in both groups.

Limitation of the study:

e Three women and trained significance others
were refused to attend the pre intervention
session.

e Negative attitude of nurse's staff regarding
presence of trained significance others during
labor

3. Results

Table 1: show that, mean age of women in
intervention and control groups was 20.40 + 3.37 and
26.32 + 4.29 years, respectively. Also, there were no
significant differences among the two groups in the
study regarding age, educational level and
occupation.

Table 2: show that, mean age of trained women
(significant other) in intervention and control groups
was 2440 + 437 and 2532 + 429 years,
respectively. Also, there were no significant
differences among the two groups in the study
regarding age, educational level and occupation.

Table 3: Illustrate that, most of significant other
in pre antenatal classes had incorrect knowledge
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about definition of normal labor and importance of
labor support (80% and 77.3%). While in post
antenatal classes most of them had correct answer
regarding both definition of labor comfort and
importance of labor support (92% and 93.3%). Also
significant difference were observed between pre and
post antenatal classes (p<0.001)

Table 4 illustrates that, the intervention group
most of significant other had correct knowledge about
definition of labor support and importance of labor
support (92% and 93.3%) than control group (73.3%
and 80%). Also significant difference were observed
between pre and post antenatal classes (p<0.001)

Table (5): Show that, there were significant
differences among two studies group regarding to
application of comfort measures among intervention
and control groups (x%223.570, 3.955, 4.167, 6.543,
12.74, 4.67 and 3.967 respectively) *statistically
significant p <0.05 **Statistically highly significant p
<0.001

Table 6 shows that, most of mothers who were
crying and screaming were lower (20%, 6.7% and
33.3, 46.7) in intervention group than control group
respectively during degree of cervical dilatation.
Meanwhile the rates of women calm were significant
higher in intervention group than control group.

Table (7): show that, there were significant
differences among two studies group regarding pain
intensity in relation to cervical dilatation CX 3-4 cm
(11.570, 0.054* respectively), CX 5-7 cm (13.348 ,
0.013* respectively) and CX 8-10 cm (12.671, 0.015%*
respectively)

Table (8): Means distribution among mothers
according to their duration of labor/ hours among
intervention and control groups. Show that the
duration of labor during all stages of labor were
significant difference among studied groups (p <0.05,
p <0.001 respectively) for total hours

Table (9): show that, the mean of (APGAR
score) at 5™ minute and at 10" minute in intervention
group were significant higher (6.9+1.1 and 8.8+1.3)
than in control group (4.8+0.8 and 7.03+1.5).

Table (10): Regarding satisfaction with the birth
experience, having a Significant trained other during
labor and deliver were strongly associated with higher
satisfaction in the intervention group. Also Show that,
most of mothers in both groups were unsatisfied with
nurses (55, 45 respectively). The women of this group
were also more satisfied with the care they received
during labor, with the medical guidance given during
labor, with care received during delivery, and with
vaginal delivery, than women in the control group.
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Table (1): Number and percent distribution of women according to their general characteristics among the intervention and control groups

Intervention Control group n75 x2 P value
Items Group n75
No | % No | %
Age/ year
>20 21 28% 15 20
21-30 40 53.3 43 57.3 3.83 >0.05
31-40 10 133 12 16
<40 4 5.3 5 6.7
Educational level
Preparatory 34 45.3 28 37.3
Secondary 26 34.7 33 44 2.90 >0.05
University 15 20 14 18.7
Occupation
House wife 50 66.7 55 73.3 1.35 >0.05
Working 25 333 20 26.7

Table (2): Number and percent distribution of significant others according to their general characteristics among the intervention and control

groups
Intervention Control group n75 x? P value
Items Group n75
No | % No | %
Degree of relation of the significant others
Mother 40 53.3 35 46.7
Sister 25 333 27 36 3.85 >0.05
Friend 10 13.3 13 17.3
Age/ year
21-30 10 13.3 17 22.7
31-40 48 64 50 66.7 3.55 >0.05
<40 17 22.7 8 10.6
Educational level
Preparatory 45 60 38 50.7
Secondary 20 26.7 25 333 3.92 >0.05
University 10 13.3 12 16
Occupation
House wife 65 86.7 67 89.3 1.92 >0.05
Working 10 13.3 8 10.7

Table (3): Number and percent distribution of significance others in intervention group according to their knowledge regarding comfort measures

pre and post intervention classes

Pre intervention Post intervention x2 P value
Items n75 n75
No | % No | %
Definition of labor support
Correct 15 20 69 92 17.45 0.001**
In correct 60 80 6 8 %
Importance of labor support
Correct 17 22.7 70 93.3 18.57 0.001**
In correct 58 77.3 5 6.7

**Statistically highly significant P<0.001

Table (4): Number and percent distribution according to their knowledge regarding comfort measures among the intervention and control groups

Intervention Control group n75 xt P value
Items Group n75
No [ % No | %
Definition of labor support
Correct 69 92 20 26.7 23.35 0.001%*
In correct 6 8 55 733
Importance of labor support
Correct 70 933 15 20 87.78 0.001%*
In correct 5 6.7 60 80
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Table (5): Number and percent distribution of study sample regarding to application of comfort measures among intervention and control groups

Intervention group Control group xt P value

Comfort measures n75 n75

correct In correct Correct In correct
no75 % % no75 % %

Breathing exercise 69 92 6 8 10 13.3 65 86.7 23.570 0.000%*
Bearing down 74 98.7 1 1.3 38 50.7 37 493 3.955 0.052*
Back massage 66 88 9 12 20 26.7 55 73.3 4.167 0.054*

Change position 70 933 5 6.7 30 40 45 60 6.543 0.012*
Fluid intake 65 86.7 10 133 10 133 65 86.7 12.74 0.001*
Relaxation 59 78.7 16 213 50 66.7 25 333 4.67 0.054*
Early attachment 70 93.3 5 6.7 45 60 30 40 3.967 0.057*

*statistically significant P <0.05

**Statistically highly significant P <0.001

Table (6): Number and percent distribution of mothers according to vocalization during their degree of cervical dilatation among intervention and

control groups

Intervention group Control group xr P value
Items n75 n75
No | % No [ %
CX 3-4cm
Crying 15 20 25 333 4.891 0.015*
Screaming 5 6.7 35 46.7 4.345 0.049*
Calm or silent 55 73.3 15 20 4.089 0.053*
CX 5-7 cm
Crying 10 133 25 333 3.456 0.056
Screaming 15 20 40 53.3 3.761 0.048*
Calm or silent 50 66.7 10 133 4.045 0.044*
CX 8-10 cm
Crying 12 16 40 53.3 4.248 0.045*
Screaming 20 26.7 30 40 4.296 0.045*
Calm or silent 43 57.3 5 6.7 4.950 0.038*

*statistically significant p<0.05

Table (7): Number and percent distribution of mothers according to their intensity of labor pain among intervention and control groups in relation

to cervical dilatation

Intervention group Control group x? P value
Degree of pain n75 n75
No | % No | %
CX 34 cm
Mild pain 66 88 25 333 11.570 0.054*
Moderate pain 5 6.7 35 46.7
Sever pain 4 53 15 20
CX 5-7cm
Mild pain 30 40 10 13.3 13.348 0.013*
Moderate pain 40 53.3 40 53.3
Sever pain 5 6.7 25 333
CX 8-10 cm
Mild pain 10 133 5 6.7 12.671 0.015*
Moderate pain 55 73.3 20 26.7
Sever pain 10 13.3 50 66.7
*statistically significant p<0.05
Table (8): Means distribution among mothers according to their duration of labor/ hours among intervention and control groups
Intervention group Control group t P value
Stages duration /hours n75 n75
First stage 10.48+3.02 13.5+£2.6 5.14 0.05%
Second stage 0.99+ 0.50 1.745+ 0.42 7.4 0.001**
Third stage 0.12+£3.89 0.140+ 8.538 5.6 0.05%
Total /hours 10.96 £2.13 20.34 £ 2.60 18.8 0.001**

*statistically significant p<0.05

**Statistically highly significant P<0.001
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Table (9): Number and percent distribution of neonatal outcome (APGAR score) among intervention and control groups

Intervention group Control group t P value
Items n75 n75
No | % No EZ
(APGAR score) at 1 min
>6 3 4 30 40
6-8 45 60 35 46.7
>8 27 36 10 13.3 <0.05
Mean +SD 6.9+1.1 4.8+0.8 5.6
(APGAR score) at 5™ min
>6 (0] 0 25 333
6-8 25 33.3 35 46.7 <0.05
>8 50 66.7 15 20
Mean +SD 8.8+1.3 7.03£1.5 2.6

*statistically significant p<0.05

Table (10): Number and percent distribution of mothers according to their level of satisfaction among intervention and control groups

Intervention group Control group x2

Items n 75 n 75 P value
SA AD NS SA AD NS

General satisfaction 66 6 3 5 25 45 8.893 0.019*
Satisfied with self 45 10 20 5 10 60 7.340 0.057*
Satisfied with baby 69 4 2 40 20 15 14.371 0.011*
Satisfied with nurse 9 11 55 10 20 45 9.584 0.008*
Satisfied with significant other 70 4 1 50 15 10 8.66 0.013*
Satisfied with physician 45 20 10 2 8 65 10.515 0.010%*

*statistically significant p<0.05;

4. Discussion

The labor and delivery experience is one of the
most significant events in women's life, and can have
strong physical, emotional, and psychological effects.
Traditionally, = women  experienced childbirth
surrounded by significant others. These are usually
women from their own family. This study aimed to
evaluate the effect of presence of trained significance
others on labor outcomes and mother's satisfaction.

These results show that the support provided by
a presence of trained significance others choice
during labor and delivery had a positive effect on her
satisfaction with the birth experience. Although the
opinion of the health professionals were not assessed
systematically, it seems that this intervention was
well-accepted by them. No previous training was
offered to the health workers, and the trained
significance others underwent no prior preparation.
Therefore, the assistance the women in both groups
received during labor and delivery was the standard
care routinely provided in that hospital, and there
were no changes in management. It is important to
emphasize that this is not a study about doulas and if
on one hand there is a general belief that a labor
presence of trained significance others has always
positive effects, there are,, on the other hand still a lot
of health facilities where presence of trained
significance others are not allowed, especially in
developing settings. It was and still it is expected that
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NB: SA= satisfy, AD= satisfy to some degree, NS = not satisfy

the results of this study could help providers to
acknowledge and respect women's rights during birth.

These results are explained by Hodnett et al 1*")
who stated that antenatal preparation and classes
include information about childbirth process, option
for medication based on pain relief. The present study
revealed that a significant improvement in presence of
trained significance others knowledge regarding
comfort measures in labor pre intervention and post
intervention this finding may attributed to, that
antenatal classes have a positive effect in improving
presence of trained significance others knowledge.
This is supported by results from Choquette[26] who
reported that, the embodied knowledge of companion
as a first educator and trustworthy source of
information form a basic source of knowledge.

The current study showed a shorter duration of total
hours in intervention group. Mother had less of fear,
good improvement in presence of trained
significance others knowledge regarding comfort
measures in labor. This is supported by Eriksson et
al. & Ministry of Health ***!

who stated that trained companionship
contributes to reduce tension and shorten labor.

In the intervention group the majority of
presence of trained significance others applied
different supportive measures correctly for pain relief
such as technique of bearing dawn, breathing
exercise, changing position, relaxation these measures
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affect pain intensity and provide a sense of well
being, sense of control, decreased tension, enhanced
mood and provides more oxygen for mother and fetus
Show that, there were significant differences among
two studies group regarding to application of comfort
measures among intervention and control groups this
finding supported by several authors™*” who
reported that, breathing exercise increases relaxation
and relaxation increase pain tolerance, reducing
anxiety, decreased catecholamine response, increased
uterine blood flow and decrease muscle tension.

In addition many investigators '®** reported
that, the women in the experimental group felt a more
positive pushing experience than the women in the
control group. As presence of trained significance
others applied different supportive measures correctly
for pain relief such as technique of bearing dawn,
give a sense of control and confidence to parturient
mothers that they were always pushing in the right
way and right time and their bearing down efforts
were helpful. This allowed them to be calmly and
efficiently coordinate push strongly for as long as
possible in every contraction.

The finding of the present study revealed a
statistically significant difference regarding Apgar
score among intervention and control groups. This
result was in the line with Yuenyong et al 17 who
reported that, newborn babies were benefited from the
support that the mothers were receiving in labor and
babies are less admitted intensive care units. The
present study also, found that the presence of trained
significance others applied early attachment as one of
comfort measures during labor. This is supporting the
new evidence from WHO "* for the importance of
early contact as a good practice which is useful and
should be encouraged in cases of low risk and normal
birth

The present study also, found that, most of
mothers in both groups were unsatisfied with nurses
due to lack of information provided and attention
given. Sometimes mothers are left alone during labor,
due to the nurse's workload clinical responsibilities
paperwork and shortage in nursing staff and this may
cause women's dissatisfaction with their healthcare
and childbirth experience. Also , some researcher !
Reported that satisfaction with childbirth has been
linked to the amount of support provided to parturient
mothers, the relationship between client and
caregiver.

Satisfaction was more in intervention group than
control group, this may due to knowledge and good
preparation of presence of trained significance others
applied different supportive measures correctly, so
mothers expectation regarding childbirth are met.
Also, may investigators **! who stated that mothers,
whose expectations about childbirth were met, are
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more satisfied, labor support can increase mother's
positive experiences and level of satisfaction with
child birth.

In the intervention group, women's greater
satisfaction with the guidance received from the
doctors during labor has also been identified in
another study with a different population, evaluated
when the woman was accompanied by a person of her
choosing "*1. When doulas or professional healthcare
workers are the support providers, instructions are
generally supplied by these individuals "***!. Support
also increased satisfaction with the care received
during labor and delivery, and this finding is in
agreement with data already reported . When the
women received support from nurses.

So our results stressed the importance of
utilization of supportive measures. The presence of
presence of trained significance others of the woman's
choice had a positive influence on her satisfaction
with the birth process and did not interfere with other
events and interventions, with neonatal outcome or
breastfeeding.

Conclusion & Recommendation

The fact that the women with support reported
higher levels of satisfaction with the medical
information/guidance they received indicates that
perhaps there was a change in attitude. Perhaps
because there was someone else in the room, medical
staff were more forthcoming and user-friendly than
when no support person was present. The comfort
measures have a positive effect in reducing labor
pain, increase women satisfaction and improve labor
outcome.

In this study may provide a basis for
implementing this practice to evaluate the Effect of
Presence of trained significance others on labor
outcomes and mother's satisfaction. Concerning
mother's satisfaction, a highly significant relation was
observed between intervention and control groups.
There was significance difference  between
intervention and control groups concerning applying
comfort measures and knowledge regarding
supportive measures, labor progress.

Based on the results of the present study, the
following can be recommended:

Encourage and sensitize healthcare providers to
adopt this practice in health institutions where such as
supportive companion in not permitted or
professional healthcare providers are designated to
this role.
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Abstract: In the present conditions, financial accounting is completely territories, following recent high profile
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Introduction
The debate over whether financial
accounting should be deregulated began in the United
States in the late 1990s and spread to Europe over the
past ten years. The height of the debate spawned a
vast literature dealing with the pros and cons of
financial deregulation all over. Financial accounting
is quite forcefully administered in several territories,
with the enforcements typically becoming more
stringent following recent high profile accounting
failures at Enron and other firms, it should be
examined whether such regulation is worth the costs
and efforts required to administer it. Specifically,
what need to be examined are the fac