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FORWARD

1JST is coming for you all today in its fourth issue of volume nine for year 2014, as our deep belief in continuing
the steps we began since nine years ago.

As we moved toward improving the level of IJST competition among the international scientific journals, IJST had
gained a new impact factor value in 2014, that was SJIF (The Scientific Journal Impact Factor)as indexed value of
3.735. This value is coming as a result of the spread of our journal among the scientific and academic media and
of course from all the researchers efforts and the faithful of the editorial board members to push IJST to the best
position locally, regionally and internationally.

By this issue, IJST had gained another prestigious value, that was the join of Dr. Nadia Al- Noor , from Al-
Mustansirya University / Iraq, as an editorial board member, and we all welcome her and hope a successful
journey with us.

As we are moving to a new year, 2015, I would like to present you all my deep wishes and hopes in most peaceful
year, most prosperity times and best movements in your scientific and practical lives.

Finally, on behalf of the International centre, I would like to express my special thanking to the Editorial Board
Secretary for her faithful efforts in managing the scientific, design, technical and administrative aspects of the

Journal and for preparing this issue for final printing and publishing.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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Wastewater treatment by using microbial fuel technique

Areeg Z. Azeez (1) and Jihad D. Al- Janabi (2)

(1) Ministry of Sciences and Technology / Baghdad (2) Dept. of Biology / College of Sciences /
Tikrit University /Republic of Iraq

ABSTRACT

Day after day, the need for new and alternate sources of energy is increasing. In the upcoming days, the alternative
sources of energy will be applied everywhere. The Microbial fuel cell technology represents an alternative form of
energy wherein wastewater and industrial effluents are used for electricity generation and hold promise towards
sustainable energy generation in the near future. The current study was conducted to design a model of double
chamber MFC with three salt bridges and 10 graphed fields for cathode and anode. Sewage water was used, which
resulted in successful generation of a Power of (1, 37mA/h). The study was conducted in the laboratories of
Ministry of Sciences and Technology in Baghdad -Iraq. The wastewater drawn from SHEHIN Station for sewage
treatment (Tikrit city in Iraq) was secondary treated by whole bacterial community. This was confirmed by the
COD, TOC, TSS, TDS, PH and EC tests which showed reduction of all these tests as follows: (67.68%), (68.29%),
(63.94%), (58.46%), (57.53%), (56.3%) respectively.

Keywords: Wastewater, Renewable Energy using, Microbial and Fuel Cell Technique.
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INTRODUCTION

Renewable bio-energy is viewed as one of the ways
to decrease the current global warming crisis (1). It
is well known that fuels, such as ethanol, butanol,
methanol and hydrogen can be produced by
microorganisms (2). The electricity production by
using microbes is known as microbial fuel cells
(MFCs) (3). MFC is considered as a step towards
the possibility of harvesting electricity from organic
waste and renewable biomass (4). Microbial Fuel
Cell Technique (MFC) is a promising technology
that harnesses the natural growth mechanisms of
particular bacteria species in order to produce
electrical current (5). Bacterial growth (as growth of
organisms in general) relies on the transfer of
electrons from an initial electron donor to an
eventual electron acceptor in order to produce
energy. Bacteria, which grow aerobically use
oxygen as an electron acceptor, while bacteria
which grow anaerobically use a variety of electron
acceptors, including some solid materials (6). MFC
exploits bacteria that naturally oxidize solid surfaces
as part of their growth process, with the electrons
deposited by these bacteria producing an electric
current; bacteria so exploited are  sometimes
referred to as anode-respiring bacteria (7). MFC
depends on many factors such as: mechanisms
employed by bacteria in transferring electrons to
MEFC anode for some organisms, the only plausible
means of electron transfer is via direct conduction of
electrons rather than via some diffusible electron
shuttle or mediator (8). MFC is used for the
renewable  nature of  energy, low-power
environmental sensors, as a natural source of
hydrogen, for their ability to convert waste materials
into usable energy and desalination of seawater and
brackish water for use as drinking water (9).

The aim of the current study was to proof (MFC)
technique as a promising method for the production
of clean energy and sustainable (electricity) during
wastewater treatment.

MATERIALS AND METHODS

Substrate collection:

Wastewater, which served as the substrate of the
MFC was collected from, Shishin Sewage
Treatment Station; Tikrit city. The source of the
station included wastes from hostels, toiletries. The
inlet of the lamellar filter served as the substrate;
this phase was selected to avoid the coarse and large
particles found in raw wastewater. The natural
microbial consortium presented in the wastewater
was used in the study.

MFC components:

Microbial Fuel Cell mainly constitutes Electrodes
(graphed field), anodic and cathodic chamber and
salt bridge. The anodic chamber is an anaerobic
chamber, which holds the substrate and the

biocatalyst-Microorganisms. The cathodic chamber
was maintained in aerobic condition; the salt bridge
that forms a bridge between cathodic and anodic
chamber facilitates the transfer of ions (protons);
Carbon electrodes were used as anode and cathode.

MFC construction:

Salt Bridge — Immersed - Air Cathode MFC
(SBIAC-MFC) is consisted of a fiberglass container
of capacity (~ 4) liters, which served as the anodic
chamber. The anodic compartment contained the
substrate and the carbon electrode (anode ~ 65.3cm2
for five graphite field).

A similar carbon electrode, which was used as
anode served as cathode. The salt bridge served as
an electrolyte NaCl (5%) in transfer of protons.
Both anode and cathode were welded to solder wire
using thermal caustic.

The 50% cathode surface was exposed to
atmospheric air. Salt bridge employed here was
made with 2M KCl and 4% Agar. The salt bridge
was cast in a glass pipe (40 cm X 2cm). Proper
precautions were taken to ensure complete sealing
of anodic chamber by means of applying nylon
sheets with Vaseline and anaerogen kit to ensure
anaerobic conditions. The external circuit was
completed by connecting a resistor (270 Q) between
the two leads of the electrodes and measured by
fluckameter.

MFC operation:

Substrate (wastewater) was added in the anodic
chamber and was completely sealed to maintain
anaerobic condition. The fuel cell was spared with
CO2 before sealing completely to ensure complete
removal of oxygen. A batch configuration was
employed and readings were taken for a period of 7
days. The readings were taken daily.

Measurement of output:

The output of the MFC was expressed by means of
current (LA and mA). For this purpose, multimeter
(Fluke Digital, USA) was used and was calibrated
each time before use. Resistance of 270 Q was
employed in all experiments and hence calculations
were based on it. Readings from the multimeter
were noted only after a steady and constant value
was obtained, which took 3-4 hrs. The multimeter
was connected in series with MFC when measuring
current. Maximum current measured was (0.73
mA).

RESULTS AND DISCUSSION

The  sewage  compromises suitable  for
microorganisms growth being rich in organic and
inorganic matters necessary for growth were

Vol. 9, No.4, December 2014 7
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consumed and removed from the water as it appears
microorganisms in sewage highly efficient removal
of TDS,TSS,PH,COD and TOC as the majority of
types of Heterotrophic consume organic matter as a
source of carbon, which in turn the a source of
electrons that are the basis of redox reactions
carried out by microorganisms as well as the role
played by the electrons in the respiratory chain and
energy production and operations biosynthesis.
Electricity in the two chambered MFC was
generated through treatment waste water by
oxidation-reduction reaction MFC operation are:
type of inoculums and proton conductive material,
in this technology we have used sewage water and
successfully generated optimum current output was
(1, 37mA/h) with three salt bridges and ten
graphite's fields MFC.

In this process the wastewater was secondary treated
with normal present bacteria (biological treatment)
as shown in table (1).

Table (1) : wastewater treatment using MFC technique

and resulting from the addition to the release H2S
gas as a metabolic by-product of the bacteria. The
cause of low pH value at the wastewater treatment
by BFC technology he proved that the protons
resulting from the decomposition of organic
material in the wastewater to move around quickly
enough, an increase resulting from breathing acid
bacteria.

3. Amount of COD in wastewater was (547mg/L):
A decrease was observed in the content of TOC
after 24 h from MFC operation as it reached (127
mg/L) with removal ratio (76.78 mg/L). Most could
achieve a considerable chemical oxygen demand
(COD) removal efficiency accompanied with
electricity generation the reason due to degradation
organic compound as a source of energy by bacteria.
The amount of (T.S.S) was (452 mg /L) of
wastewater and Showed a decrease in this content as
a result of treatment in MFC technology after 24
hours of work cell where it became (163mg/L) with
removal ratio (63.93%).

4. Total Organic Carbon (TOC): the amount of TOC
in waste water was (205.65mg/l).Decreases was

Vol. 9, No.4, December 2014 &

Before After Removal ratio % observed in the content of TOC after (24h) from
treatment treatment MFC operation as it reached (65mg/L) with removal
TDS mg/L 1170 486 58.46
TSS mg/L 452 163 63.94
pH 73 42 57.53 CONCLUSION
COD mg/L 547 127 76.78
TOC mg/L 205.65 65 68.29 Generating electrical currents during wastewater

The results in table (1) showed that:

1.Electric Conductivity (EC) : the value of electrical
conductivity was (1301us/ cm) for sewage
household, a reduction in this amount as a result of
the MFC treatment technology ; after 24 hours of
the start of the work of the cell as it was (572ps/
cm), estimated percentage of removal ratio was
(56.3%). This Reduction may be due to lower
Electrical connectivity to the chemical compositions
which comprise a result of bacterial metabolism,
one of the reasons for increasing the electrical
conductivity due to increasing the concentration of
all positive and negative ions in swage water in
addition to the low concentration of dissolved solids
which are proportional relationship ~ with
connectivity.

2. Potential Hydrogen Ion (PH) value of sewage was
(7.3) has earned a decrease in this value (4.2) a
decrease in this content as a result of treatment in
MFC Technology after 24 hrs. of work cell ,and the
removal ratio was (57.53%).

A Salt bridge or any proton transport system
specialized for proton H+ More comprehensive and
dedicated to the transfer of cations in solution in the
anode that exist in concentrations higher than 10 *~ 5
proton concentration of H + in neutral solutions. So
the competition between transport ions affects
efficiently on MFC, May explain the reduction of
the pH of the anode to the rapid rates of metabolism
of bacteria and slow rates of transport of protons
across the bridge saline. The reduction of pH was
due to breathing microbiology and transport protons

treatment is possible by using MFC technique,
which its efficiency can be improved in waste water
treatment by reducing through differences of waste
water COD, TOC, TSS,TDS,EC and PH values after
operational time (36h) ,between before treatment
and after treatment values for each test with
releasing electrical current(l, 37mA/h). These
results are consistent with those of (8).
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Determination of polychlorinated biphenyls (PCBs) in local and imported meats

Eassa A. Salih, Abdul- Jabbar A. Ali, Isam Sh. Hamza, Suha M. Ibrahem

and Amal I. Jasim

Environmental and Water Directorate / Ministry of Sciences and Technology / Baghdad / Republic of
Iraq

ABSTRACT

Polychlorinated biphenyls (PCBs) belong to the group compounds known as persistent organic pollutants (POPs).
The current study was conducted to determine the contents of (PCBs) in local and imported meats in Baghdad city
markets. Sixteen Samples (meat and meat products) were collected. The results showed that out of the total
samples, there were four, which contained PCBs above MRL, six samples were contaminated with (PCBs) with a
value of MRL of 50 ppb in meats. Seven samples showed no contamination with PCBs. Samples were analyzed
by HRGC /Shimadzu/mode 2010 with ECD with high sensitive (ppb) for organic chlorinated compounds.

Key words: meat products, polychlorinated biphenyls, MRL
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INTRODUCTION

Polychlorinated biphenyls (PCBs) are considered as
organic pollutants, which hide a serious
environmental situation. PCBs are not degradable
biologically, chemically, or physically and known
as persistent organic pollutants (POPs). These types
of materials can transfer through food chain and
accumulate in both human and animal fatty tissues
(1). PCBs have toxic effects (2, 3). PCBs can be
classified as non-polar compounds, inflammable,
chemically and heat stable. They have electrical
insulation. Therefore, they can be used in electric
capacitors and in electric transfer. In addition, they
can use as coloring agents in paints (4). It is possible
that (PCBs) can be generated as inessential products
in some of chemical processes which considered
resources of chlorine (Cl, ) and hydrocarbons such
as water chlorination or heat degradation of another
chlorinated organic compounds (5). There are 209
Isomers belong to (PCBs).

(PCBs) move in environment and enter food chain
and therefore, food considered as major resource of
contamination by PCBs (6). High concentrations of
these contaminants are found in fatty food,
vegetables, grains and fruits (7). The effects of
(PCBs) isomers do not belong to direct reaction
with Deoxyribonucleic Acid (DNA) but they affect
the receptors inside cells (8). Several isomers of
(PCBs) are more toxic than others. When (PCBs)
enter the body, they move through cell membrane in
arteries and lymphatic system, but high
concentrations usually are found in liver, fatty
tissues, brain, skin and blood. Compounds of
(PCBs) move from part to the other in human and
animal body and accumulate in tissues and liquids
of body. Some of (PCBs) concentrations can come
out body by urination and sweating (9, 10). (PCBs)
compounds affect liver, kidney and immunity
system, the probability of exposure to these
compounds is by consuming contaminated air, food
and water (11). In addition, it is possible that
lactating mothers can transport (PCBs) to their
infants. High concentrations will cause cases of
cancers. The World Health Organization (WHO)
identified the allowed limits of PCBs in milk
products (20 - 60) ppb, and in meat (50 ppb).
Molecular weight of these isomers range from 188.7
to 498.7 Daltons and they have a very high thermal
stability of all the mechanics so difficult and slow
decomposition. Moreover, they affect DNA
indirectly.

MATERIALS AND METHODS

The analytical equipments, GC- Gas
chromatography, Shimadzu 2010 with ECD

Electron capture detector were used to qualify (PCBs)
in local and imported meats as follows:
Capillary column type (ZB-5):
- Electron Capture Detector (ECD).
- Thermal program.
Injector temperature 280 C°, Detector
temperature 310 C° and Furnace temperature
250 C° or thermal program 130 (10 min. 5)
280 — (C/min).

Sampling:

The study was conducted during a period of one week
(4" 10" ) February 2014. a total number of 16
Samples of local and imported meats were collected
from local markets of Baghdad city. Table (1) shows
the sample types and their origin.

Table (1): types and origins of the study samples

No. Sample type Origin
1 Plate meat / Buffalo India
2 Chicken breast U.S. A
3 Chicken thigh (Drumstick) Brazil
4 Sausage Turkey
5 Meat Luncheon 1 Jordan
6 Meat Luncheon Bravo 1 Jordan
7 Meat Luncheon Bravo 2 Jordan
8 Tuna 1 Thailand
9 Tuna 2 Thailand
10 Tuna 2.2 Thailand
11 Burgerl Jordan
12 Burger 2 Jordan
13 Minced meat 1 Iraq
14 Minced meat 2 Iraq
15 Minced meat 1 India
16 Minced meat 2 India

Procedure:

According to (12), 100 gm of each sample were
separately taken, and homogenized well, then 50 ml of
Hexane ultra-purity were added to the samples and
shacked for 2 hrs. Samples were filtered and
concentrated by rotary evaporator until arriving 50 ml.
The concentrated filtered samples passed through
Florisil column cleanup, inner diameter 12 mm with 3
gm of activated florisil by furnace at 550 C° for 12 hrs.
Iml of toluene to column, the filtrate samples were
injected in GC equipment.

RESULTS AND DISCUSSION

After extraction of meat samples was made, results
were compared by external standard technique
(External —Standard) (figure 1). Concentrations were
calculated with consideration of the percentage of
recovery (figure 2).
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Results showed that four samples (Indian plate USA, minced meat 1 / India, Tuna 1, Tuna 2 and Tuna
meat, Chicken thigh (Drumstick), Luncheon Meat 1, 2.2) figures (3- 6 ) respectively and as shown in table
and Indian minced meat 2) contained (PCBs) in (2).
allowed limits, where the allowed limits are about

50 ppb.
Results showed contamination more than allowed
limits in five different samples (breast chicken /
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Figure (6): Chromatogram for Tuna 2.2

Table (2): Analyzed meats types, type and quantity of contaminants Isomers of (PCBs) in ppb* units

No. Meat sample 2CB 2,3diCB 2,4,5 2,2,4,4—tetra 2,2,3,4,6-PcB 2,2,4,4,5,6 HaB 2,2,3,3,4,4, 6- HePcB 2,2,3,3,4,5,6,6-OCB
triCB CB
1 Plate meat / Buffalo fiid il 33.53 Fkk ko ko ok o
2 Chicken breast ok 392.5 Hokk Hkok ok ke ok P
3 Chicken thigh ok 30.86 72.67 Fkk ok Hodok A o
(Drumstick)
4 Sausage Hokok Hokok Hokok kKK Hokok KKk skokok sk
5 Meat Luncheon 1 HAE HAE 27.94 B oAk EE) FTT) o
6 Meat Luncheon Bravo 1 sk Aok dokok okok okok sk Aok FEE
7 Meat Luncheon Bravo 2 sk ekl ook okok okok sk Aok FEE
8 Tuna 22 Aeokok Aeokok Aeokok ek k. Aeokok 16562 Aeokok skokok
9 Tuna 2 xk xk ok kK xk 296.33 xk ok
10 Tuna 1 xk xk ok kK xk 298.49 xk ok
11 Burger 1 Hokok Hokok Hokok KKk sokok KKk skokok skokok
12 Burger 2 T T T T TS T e ooy
13 Iraqi Minced meat l Aeokok Aeokok Aeokok kK Aeokok ek k. skokok sokok
14 Iraqi Minced meat 2 Aeokok Aeokok Heokok ek k. Aeokok ek k. sokok skokok
15 Indian Minced meat 1 ok ok ok HRx ok 160.69 o Hkx
16 Indian Minced meat 2 hid il 33.94 818.3 Hdk ook ok ook

(*) Measurements units by part per billion, (**) These values measured after use feedback after use high ratio of the percentage recovery (R %). (89028, 88078, 85072,

8404, 79099, 7201, 82093 and 97091) respectively, (***) Below the detection limits.

On the other hand, results carried out those seven
samples of meats and their products (sausage, meat
luncheon bravo (1 and 2), burger (1 and2), and
minced meat / Iraq (1 and 2), free of (PCBs)
compounds and their isomers. Because of the
hazardous effect of PCBs and their dangerous
healthy impacts, there must be strict regulations that
control consuming these contaminated products in
the local markets in order to save public health (1).

CONCLUSION AND RECOMMENDATIONS

Throughout the results of the current study, it was
found that most imported meats available at
Baghdad markets are not controlled perfectly
against the presence of PCBs compounds, this fact
hides a critical and serious issue that need more
research efforts to determine the degree of this issue
in order to save public health. However, the study
was limited to the samples from Baghdad city only,
because of the difficulties which were faced in
collecting samples from other provinces in Iraq.
But, the study could sign a new health challenge
that must be considered by the authorities in Iraq.
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Analysis of quantitative gene expression for DGAT2 gene responsible on the

olive diacylglcerol acyltransferases in cultivars sample of olive (Olea europaea.L)
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ABSTRACT

In the current study, gene expression for DGAT2 gene was analyzed. Diacylglycerol acyltransferases (DGATS) catalyse the final
step of the triacylglycerol (TAG) biosynthesis of the Kennedy pathway. Two major gene families had been shown to encode
DGATs, DGATI (type-1) and DGAT2 (type-2). Gene expression was analyzed for 10 Olive cultivars (Olea europaea L.)
(Khaderi , Qaysi , Manzenillo , Baashiqi , Arabqween , Nabali , Labeeb , Dahkan , Shami and Sorani) . Different plant organs
(mature leaves , mesocarp and seeds for drups) were used for analysis. Two methods for analysis gene expression were used, first
method was semi — quantitative and the second method was relative — quantitative . they were used in relative method (Real time
PCR and Actine gene as Housekeeping gene). On the other hand, chemical analysis was applied on fruits (moisture % , oil
D.W% and oil F.W.). The results revealed that the best varieties were belonged to Shami, Arabqween, Khaderi, Qaysi and
Labeeb cultivars. Results indicated that the varieties in Shami and Khaderi were in fruits desirable qualities of olive oil, low
moisture and high oil percentage ratios. While it were Nabali, Manzanello and Sorani varieties middle desirable qualities and
both varieties Baashiqi and Dahkan were undesirable because it were low oil quantity and high moisture in fruits contain. Some
varieties have little intensity in semi- quantitative and little fold in relative quantity but it's have high oil contain in fruits that
maybe indicate to that varieties were complete gene expression and begin to accumulation and save oil in tissue. Therefore
particular emphasis was given to the temporal regulation of olive DGATSs during drupe development. In olive fruit, TAGs are
formed and stored in both the mesocarp and the seed . In oil seed a transient increase of DGAT activity occured at the stage of
active oil accumulation, but when the lipid content reaches plateau the activity decreases markedly. In this study, relatively high
levels of transcription of OeDGAT2 were detected in olive leaves of varieties, where the regulation of expression was clearly
developmentally regulated . Accumulating data, as stated above, suggest that DGAT2 gene also play roles other than its
‘classical' role to synthesize TAGs in the storage organs and different drupe that have different physiological functions and roles
and also display difference in the mode of TAG accumulation. DGAT2 share an overlapping expression pattern after 28 WAF,
suggesting that they probably function at those stages. However, following maximal mRNA levels at 22 WAF, DGAT2
transcription had declined substantially.

Key words: Olive, DGAT2, Diacylglycerol acyltransferases, gene expression
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INTRODUCTION

The olive tree (Olea europaea L.) is an evergreen
species that ranks sixth in the world's production of
vegetable oils (1). Since ancient times it has been
cultivated in the Mediterranean Basin, where ~2600
cultivars have been identified based on
morphological traits (2). In more recent years,
interest in olive oil production has been extended to
countries outside the Mediterranean region such as
Argentina, the USA, Mexico, South Africa, western
Africa, Australia, Azerbaijan, China and Japan (3,
4). Olive trees lack dormancy, and are sensitive to
low temperatures (5).

Plant lipids contain polyunsaturated fatty acids,
mainly linoleic and o-linolenic acids, which play
crucial roles in plant metabolism as storage
compounds mainly in the form of triacylglycerols
(TAG), as structural components of membrane
lipids, and as precursors of signaling molecules
involved in plant development and stress response
(6,7). Linoleic acid, together with oleic acid, is a
major fatty acid in vegetable oils and its content
greatly affects technological properties such as their
oxidative stability (8) and nutritional characteristics
).

A number of plants accumulate large amounts of
triacylglycerols (TAGs) in their seeds as storage
reserves for germination and seedling development.
Key points in the accumulation of TAGs are the
early events of fatty acid biosynthesis and the last
and critical events of TAG synthesis (10-13). There
are few fruit crops that deposit most of the oil in the
mesocarp tissues to attract animals for seed
dispersal. Among them, olive is of predominant
economic importance because its oil is ideal for
direct consumption. It is therefore of great
importance to elucidate the key-points in the olive
oil biosynthesis pathway and storage. Such
knowledge could speed up the breeding programs
aimed at selecting clones with superior fatty acid
composition and is also essential for selecting high
oil-yielding genotypes more efficiently and rapidly,
thus  improving decision-making  processes.
Nevertheless, the molecular basis of gene regulation
underlying olive oil production is far from
complete. There is a significant amount of
information concerning the regulation of several
genes involved in fatty acid synthesis and
modification (2, 14, 15), but much less is known
about the cellular mechanisms governing the.
transfer of fatty acids into storage TAGs, not only in
olive but generally in plants (16).

TAG biosynthesis is principally accomplished by
membrane-bound enzymes that operate in the
endoplasmic reticulum (ER) through the glycerol-3-
phosphate or the so called Kennedy pathway (17,
18). The first step in the process involves the
acylation of glycerol-3-phosphate (GP) at the sn-1
position to produce lysophosphatidic acid (LPA) by
GP acyltransferase (GPAT). LPA is further acylated
at the sn-2 position by LPA acyltransferase (LPAT)
resulting in the formation of phosphatidic acid (PA).
PA is dephosphorylated to produce diacylglycerol

(DAG), which is further acylated to produce TAG by
diacylglycerol acyltransferase (DGAT), the only
enzyme in the pathway that is thought to be
exclusively committed to TAG synthesis. Inasmuch as
DGAT catalyses the final and most critical step for
TAG synthesis, it has been suggested that it may
constitute a rate-limiting factor in TAG bioassembly in
developing seeds (11-13, 19). However, TAGs could
also be produced via the transfer of acyl groups from
phospholipids to diacylglycerols, an acyl-CoA-
independent reaction catalyzed by the enzyme
phospholipid:diacylglycerol  acyltransferase(PDAT)
(20-22). TAGs are not only produced in seeds or
mesocarps. Both TAG accumulation and DGAT
activity have been reported in several other organs,
such as flowers, developing siliques, germinating
seeds, young seedlings, and senescing leaves of
Arabidopsis (23, 24), and in stems, flowers, roots, and
leaves of tobacco (25). Based on those observations, it
has been suggested that TAG may also be implicated
in physiological roles other than as a carbon or energy
source (26, 27). Two major unrelated gene families
have been shown to encode DGATs, namely DGATI
(type-1) and DGAT2 (type-2) both of which are ER-
localized. DGATI genes have been cloned from
several plant species, including olive (28). DGAT2
genes have been cloned from diverse eukaryotes,
including the oleaginous fungus Mortierella
ramanniana (29), human (30), and the plant species
Arabidopsis (29), castor bean (31), and tung tree (16).
A third member of the DGAT family (type-3), highly
unrelated to the previously.reported, was identified in
peanut that possesses a cytosolic localization (32).
Accumulating data suggest that DGAT activity may
have a substantial effect on carbon flow into seed oil
of Brassica napus (33, 34), Arabidopsis thaliana (11,
23, 35), and maize (22). In an attempt to gain further
insight into the role(s) of DGATs in plant lipid
biosynthesis. The expression patterns of DGAT2 in
several other organs/tissues of the olive tree indicated
that genes are differentially regulated to fulfill the
needs for TAG accumulation at certain points of
growth and development.

MATERIALS AND METHODS
Plant Material:

Using the mature leaves (ML), mesocarp fruit (ME)
and seeds (S) included emberyo and endosperm of 10
olive cultivers (Olea europaea) were: (Khaderi,
Qaysi, Manzenillo, Baashiqi, Arabqween, Nabali,
Labeeb, Dahkan, Shami and Sorani.) trees were grown
in Iraqi orchard near Mosul, and chilled in liquid
nitrogen, and stored at -80C.

Total RNA Extraction and cDNA Synthesis:

Total RNA samples were isolated by uses (SV Total
RNA Isolation kit/Promega.USA).The quality of RNA
was verified by demonstration of intact ribosomal
bands following agarose gel electrophoresis. DNA was
removed from RNA samples using the DNase I
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Mix/Promega.USA (DNase I, MnCI2, yellow core
buffer). First-strand cDNA was synthesized from
(16 ul) of total RNA using the(power cDNA
Syntheses  kit/IntronBio.Inc.USA) with  Oligo
(dT)15 primer, following the manufacturer's
instructions and quantified using gel
electrophoresis.

Semi- Quantitative Real Time PCR:

Analysis was done by change PCR program
respectively with Primer for gene-specific (DGAT2)
amplification and cDNA Syntheses from 25™ to 35
cycle. PCR products were also checked for purity by
1% agarose gel electrophoresis (table 1).

Table (1): PCR program respectively with Primer for gene-
specific (DGAT2) amplification and cDNA Syntheses from
25" to 35" cycle

Stage Tm Time Cycle
1 Pre - Denaturation 95 5 min 1
2 Denaturation 95 45 sec 25
3 Annealing 55 45 sec
4 Extension 72 45 sec
5 Final extension 72 10 min 1
Stage Tm Time Cycle
1 Pre - Denaturation 95 5 min 1
2 Denaturation 95 45 sec 25
3 Annealing 55 45 sec
4 Extension 72 45 sec
5 Final extension 72 10 min 1

Quantitative Real Time PCR (qRT -PCR):

Gene expression analysis were performed by qRT-
PCR using an Mini Opticon System real-time PCR
and GO Taq Master Mix SYBR Green kit Q-PCR/
IntronBio.Inc.USA. Primers for genespecific
amplification were Designed to generate a product
of 100-200 bp and to have a Tm (melting
temperature) of 60 C. PCR reactions were carried
out in duplicate in plate. Reaction mix (22.5 pl per
well) contained 12.5 pl, Master Mix SYBR Green,
2.5 pl forward and reverse primers,7.5 pl DEPC-
D.W and 2.5 pl of cDNA. The thermal cycling
conditions consisted of an initial denaturation step
of 95C for 10 min, followed by 40 cycles of 95C
for 30 s, 60 °C for 1 min, and 72°C for 30 s. The
specificity of the PCR amplification was monitored
by melting curve analysis following the final step of
the PCR products were also checked for purity by
agarose gel electrophoresis. The housekeeping olive
Actin gene (OeActin) was used to normalize as
endogenous reference. The real-time PCR data were
analysis by GeneX programe . The gene of the olive
tree, used for the design of primers are available in
Gen Bank (www.ncbi.nih.nlm.gov/ Gen
Bank/EMBL/DDBJ.  the primers sequences
(DGAT2) for QRT-PCR amplification were two
parts forward (5--
TCCCATCTACCAATTTCACACTC-3)and reverse
(5- TAGAACACAGCAGTACTAGCG-3) and
Actin  gene  primer were forward  (5-

ACCACCTCAGCCGAACGGGA-3) and reverse (5-
TGCTGGGAGCCAAGGC AG TG-3).

Chemical analysis:

Uses Soxhlet method to determination oil percentage
(%) in moist and dry of flesh 10 olive varieties.

RESULTS AND DISCUSSION

Figure (1) shows the results of isolated total RNA of
the mature leaves(ML) , flesh mesocarp fruit(ME) and
seeds(S) of the olive cultivars studied manner filters
and then migrated to agar gel 1 %, voltage 100 V for
20 minutes, and the success of the method to isolate
RNA from this plant parts.

The semi-quantitative measurement of gene expression
of the gene DGAT2 in the mature leaves (ML)of
varieties (Figure 2. ML) Refers to the emergence of
clear on bands and high intensity in some varieties and
a few intensity in other varieties at the 25" cycle of
the PCR as shine bands varieties were Khaderi and
Nabali but the varieties Oaysi, Manzenillo,
Arabqween, Labeeb, Shami and Sorani were medium
intensity bands. Either less varieties intensity were at
varieties Baashiqi and Dahkan .Appeared differences
in gene expression levels of DGAT2 gene, but when
35" cycle that all varieties were similar and equal
approximately except Basshiqi and Dahkan varieties
were low intensity bands .Analysis relative gene
expression of the gene DGAT2 in the mature leaves
(ML) of varieties were different then show Baashiqi
variety the highest level gene expression nearlyl52
fold and Nabali variety was in second gene expression
but another varieties were equals in gene expression
approximately.

The analysis varieties mesocarp (ME) were clear
different among varieties then (Figure 2. MB) refer to
supremacy Khaderi, Manzenillo, Shami and Sorani
varieties were have clear bands in the 25" cycle. In the
35" cycle that all varieties were similar and equal
approximately in shine bands. Notes from the analysis
of relative amount of the gene DGAT? In fruit
mesocarp of olive varieties under study that cultivars
Nabali,Labeeb ,Dahkan and Shami had a higher level
of expression of gene after 28 weeks of full bloom and
it reached approximately(18.5,7.5,11 and 5 fold)
respectively ,and either varieties were lower in the
level of gene expression .

In seed varieties showed analysis DGAT2 gene
expression clear different among varieties then
analysis semi-quantitative in the 25" cycle of the PCR
program that for cDNA varieties appeared Baashiqi
and Dahkan varieties were weakly intensity bands, and
in this cycle cannot be distinguished of bands to this
varieties, on the other hand this cycle ( 25™) showed
high intensity of clear bands in most of varieties
especially Khaderi, Arabqween, Nabali, Shami and
Sorani varieties, while other varieties had middle
intensity. Figure (2.S) showed semi-quantitative
measurement. In 35" cycle of the PCR program of
gene expression to gene DGAT?2 in the seeds of olive
varieties that clear bands for all varieties especially the
Khaderi, Manzenillo, Arabqween, Nabali, Labeeb
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varieties, except Baashiqi and Dahkan varieties
were weakly intensity. Notes from the analysis of
relative amount of the DGAT2 gene in seed varieties
(Figuare2.S) that Shami , Khaderi, Sorani and
Arabqween varieties had high relative gene
expression reach (230, 65, 64 and 50 folds)
respectively ,while Qaysi ,Nabali, Labeeb, Dahkan
and Baashiqi varieties had less relative gene
expression.

Figure (1): The isolated total RNA of the mature leaves(ML), mesocarp(ME) and seeds(S) of ten olive varieties on agarose
gel (1%) and voltage (100 V) for (20 minutes). M = Marker Leader: 1 = Khaderi, 2 = Qaysi 3 = Manzenillo, 4 = Baashiqi,
5 = Arabqween, 6 = Nabali, 7 = Labeeb 8 = Dahkan, 9 = Shami and 10 = Sorani.
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Results of chemical analysis:

Chemical analysis of the fruits of olive varieties
showed highest moisture percentage in Dahkan
variety fruits with significant difference reached
(71.3%), while the lowest moisture percentage in
Khaderi variety fruit. Arabqween variety fruit
contained high percentage of oil in dry weight
reached (57.5%) and Baashiqi fruit had low
percentage of oil dry weight reached (15.5%).
Percentage of oil in fresh weight showed which
highest significant value in Khaderi variety which
was (37.4%) , while the lowest percentage in Iraqi
varieties (Baashiqi and Dahkan) reached (4.9 and
6.6%) respectively. Table (2) .

Table (2): analysis of moisture and oil in olive fruits varieties

Varieties Moisture Oil.dw Oil.fw
(%) (%) (%)
Khaderi 304 f 53.7¢ 374 a
Qaysi 364¢ 56.3 ab 354b
Manzanello 38.8 de 389¢ 238e¢
Baashiqi 68.4b 155¢g 49f
Arabqween 41.6 ¢ 575a 33.6¢
Nabali 39.5d 49.8d 30.1d
Labeeb 39.6d 55.8b 33.7¢
Dahkan 713 a 232 f 6.6 f
Shami 378 ¢ 49.8d 31.5d
Sorani 38.8 de 38.6¢ 242¢

*Similar letters refer to non-significant difference

*Dissimilar letters refer to significant difference

*This analysis of variance and means were separated by Duncan's multiple
range test at the 5% level

In this study, DGAT2 gene expression in leaves,
mesocarp and seeds had been done by two methods
(semi- quantitative and relative quantity ) to get the
convergent and clear results. Comparing these
results with chemical analysis showed that the best
varieties were Shami, Arabqween, Khaderi, Qaysi
and Labeeb. Results indicated that the varieties
Shami and Khaderi then contained in fruits desirable
qualities of olive oil, low moisture and high oil
percentages ratios. While it were Nabali,
Manzanello, Shami and Sorani varieties middle
desirable qualities and both varieties Baashiqi and
Dahkan were undesirable because it were low oil
quantity and high moisture in fruits contain. Some
varieties have little intensity in semi- quantitative
and little fold in relative quantity but it's have high
oil contain in fruits that maybe indicate to that
varieties were complete gene expression and begin
to accumulation and save oil in tissue. Therefore,
particular emphasis was given to the temporal
regulation of olive DGATs during drupe
development. In olive fruit, TAGs are formed and
stored in both the mesocarp and the seed .Two drupe
compartments that have different physiological
functions and roles, in addition to display difference
in the mode of TAG accumulation. Storage TAGs in
seeds is proposed to provide energy for germination.
They are present in small 0.5-2 mm diameter
subcellular-oil bodies complete covered by oleosins
to prevent them from coalescence (36).The fleshy

olive mesocarp possesses much larger (about 30mm
diameter) lipid particles TAGs which are devoid of
surface oleosins (37, 38).Accumulation of TAG in
olive seeds is relatively fast,if compared with the
mesocarp,being completed within a relatively short
period (39). Although massive TAG storage in seeds
starts at about 11 WAF ,coinciding with endocarp
lignification, DGATI transcripts were present as early
as 5 WAF, albeit at low levels. By contrast, DGAT2
transcripts were almost undetectable until 11 WAF,
pointing to a principal role of DGATI in early TAG
accumulation in olive drupes, especially in the seed
(40). As the drupe grows further, the rate of oil
synthesis in seed tissues accelerates reaching a plateau
at about 22 WAF (39). The relative expression of
DGAT?2 was barely detectable.In oilseed a transient
increase of DGAT activity occurs at the stage of active
oil accumulation, but when the lipid content reaches
plateau the activity decreases markedly( 41, 42).The
present results suggest a prominent role of DGAT2 in
seed olive oil accumulation. This is in contrast to
oleogenic seed crops that contain unusual fatty acids
where, DGAT2 may play a central role in oil
production ( 16, 43-45). Olive oil does not contain
unusual fatty acids and olive is one of the few
exceptions of commercially important oil producing
crops in that most of the oil is produced in the
mesocarp. Oil accumulation in the mesocarp follows a
typical sigmoidal curve (39). The major proportion of
oil generally starts to accumulate at 16-19 WAF and
reaches a plateau at about 28 WAF. However, the
pattern of accumulation may vary due to
environmental  conditions, different agricultural
practices and/or the olive variety (46).

Huang et al. (47) showed that oil bodies, primarily
composed of steryl esters and triacylglycerols, were
abundant in the Physcomitrella photosynthetic
vegetative gametophyte. In this study, relatively high
levels of transcription of OeDGAT2 were detected in
olive leaves of varieties, where the regulation of
expression was clearly developmentally regulated.
Accumulating data, as stated above, suggest that
DGAT?2 gene also play roles other than its 'classical'
role to synthesize TAGs in the storage organs (22).
The present results point to a differential contribution
of each DGAT gene in various organs in a temporal-
related manner.

In conclusion, DGAT2 share overlapping but distinct
transcription patterns during vegetative growth,
suggesting that they are differentially regulated in a
developmental and cellular manner. They probably
have similar functions but they also serve different
purposes. Distinct expression patterns of DGAT2 were
observed between the leave, mesocarp and seed with
DGAT2 contributing most of the TAG deposition in
seeds, reflecting the large differences in the mode of
TAG accumulation among the varieties fruit
compartments. Important differences between the
expression profiles of the gene was also apparent
during drupe ripening.
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ABSTRACT

The current study was conducted to examine the ability of 11 isolates of Aspergillusflavus to produce aflatoxin Bl
using molecular method, the regulatory gene AFLAR1 gene. All the examined isolates were successfully amplified
and sequenced.

These PCR results suggested that the aflR gene is present in the studied isolates. The sequenced aflR1 genes from
the 11 positive strains had greater than 99.7% similarity, based on sequencing and Cluster analysis, which was
particularly conserved in the zinc-finger DNA-binding domain.

In this study, rapid assessment of 11 isolates of 4. flavuswas were accomplished using an indigenously designed
primer pair for the Aflatoxin B1 regulatory gene af/R/in polymerase chain reaction (PCR).

Key words: Aflatoxin B1, Aspergillusflavus, Sequencing, AFLARI
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INTRODUCTION

Aspergillusflavusmainly  infect maize, cotton,
peanuts, tree nuts (1), figs (2) and spices (3,4). The
contamination of foods by aflatoxigenic fungi,
especially in tropical countries may occur during
preharvesting, processing, transportation and storage
D).

The toxic effects of aflatoxins haveadverse
consequences for human health and agricultural
economics. The afIR gene, a regulatorygene for
aflatoxin biosynthesis, encodes a protein containing
a zinc-finger DNA-binding motif (5).Although
Aspergillusoryzae and Aspergillussojae, which are
used in fermented foods and in ingredient
manufacture, have no record of producing aflatoxin,
they have been shown to possess anaflR gene (6).
Aflatoxin contamination of agricultural
commodities, suchas maize, peanuts and cottonseed,
is a serious risk to human and animal health, and has
a significant economic impact. Over 30 years of
investigations into the aflatoxin, biosynthetic
pathway had identified more than 20 enzymes
involved. Most of the aflatoxin-related genes are
clustered within a 75 kb region of the genome
(2,7,8). The aflR gene, which regulates these
clustered genes had been identified in A.flavus, A.
parasiticus, A. sojae and A. oryzae. The predicted
AFLR protein contains a GAL4-type zinc-finger
motif that transcriptionally activates most of the
structural pathway genes, such as ver-1 and nor-1(7-
9).

The aflR gene is the principal regulatorof the
aflatoxin production pathway (8,10). Previous
researches had demonstrated that the AFLR protein
can bind the promoter region of each aflatoxin
synthesis gene and activate gene expression. In
addition, the aflR gene has an autoregulation
function (10). The absence of the aflR gene or the
presence of an abnormal aflR gene would be a
strong indicator that a strain cannot produce
aflatoxin.

The aim of this study was to investigate the
presence of the aflatoxin Bl regulatory gene and
study the similarity and polymorphism between the
studied isolates based on aflR1 gene sequencing for
the first time in Iraq.

MATERIALS AND METHODS
Fungal strains and culture conditions:

The eleven samples used in this investigation were
isolated from locally stored Zea mays. Maize was
randomly collected from silo( grainers), twenty
eight grains from each cereal sample were surface-
sterilized by immersion in 2% sodium hypochlorite
solution and washed three times with sterilized
distilled water. The grains were dried with sterilized
filter paper in a laminar flow hood and placed on
potato-dextrose  agar medium to  isolate
Aspergillusflavus as themostpollutant of crops and
grains.

All fungal isolates were cultivated at 28+1°C on
potato dextrose agar (PDA) , stored at 4°C and
given identity numbers (AFL1, AFL2, AFL3,
AFLA4, AFL5, AFL6, AFL7, AFL8, AFL9, AFL10,
AFL11) for using it in molecular study (11).

Preparation of fungal genomic DNA:

DNA was extracted from 0.5 g (wet weight), fungal
mycelia / spores harvested from 3 days growing
cultures in potato dextrose broth (PDB). The
mycelium/ spores were transferred to a mortar,
frozen in liquid nitrogen and were ground well.
Steps of extraction had been completed using EZ-10
Spin Column Fungal Genomic DNA Mini-preps
Kit, BIO BASIC INC., Markham Ontario, Canada.

PCR amplification of AFLR1 gene fragments:

PCR primers were designed using primer 3 software
and were purchased from CinnaGen, Germany,
CinnaGen 5X PCR Master Mix, ready to Load
(Green) had been used in this work.

The polymerase chain reaction was used to amplify
the Aflatoxin regulatory gene fragments of
aflatoxigenic fungal genomic DNA. The sequence
of the forward and reverse primers AFLARIof the
Aflatoxin regulatory gene was 5
AACCGCATCCACAATCTCAT 3) and
(5"AGTGCAGTTCGCTCAGAACA  37), The
primers that cover the region from 540 to 1338 of
Aflatoxin regulatory gene with product size of 798
base pairs (bp) have been patented (12).

The polymerase chain reaction was performed in 25
ml; each reaction mixture was heated to 95°C for
10min. A total of 30 PCR cycles, each cycle at
0.3min at 94°C for denaturation, 0.45 min at 55°C
for annealing, 1.15 min at 72°C for extension and a
10min final extension at 72°C. The PCR products
were analyzed by electrophoresis on a 1.5% agarose
gel in (1x) TBE buffer (50 mMTris—acetate, 1 mM
EDTA, pH 8.0) stained in 0.5 mg/ml ethidium
bromide.

DNA sequencing and analysis:

The PCR products were purified with a High Pure
PCR  Product Purification kit (Boehringer
Mannheim). Sequence reactions of AFLARI gene
were done by First Base Company /Malaysia for
sequencing of products through using individual
sense and antisense primer, were used in each
sequencing reactions. Homology researches were
conducted between the sequence of standard gene
BLAST program which is available at the national
center biotechnology information (NCBI) online at
(http:/ncbi.nlm.nih.gov) and wusing Bio Edit
program. Sequence ambiguities were identified by
comparison with their opposite strand sequences.
Sequences of the fragment(R1) were assembled to
yield the entire AFLARI gene sequence; the
AFLARI1 sequences of each strain were aligned
using CLUSTAL X 1.83 (12). The alignment of all
sequences was visually assessed and optimized
when necessary. Phylogenetic evaluation was
accomplished by applying neighbor-joining
program from the PHYLIP 3.63 package (13).
Phylogenetic trees were rooted with
Aspergillusflavus. Finally, a bootstrap analysis with
1000 replications was performed. Trees were
viewed using Tree View (14).
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Statistical analysis: . s
The dendrogram indicates a clear pattern of division

Statistical analysis showed no significant difference among the Aspegillusflavus based on AFLARI gene
in the sequencing of forward and reversed sequences. Therefore, cluster analysis grouped the
AFLRIgene p>0.001. 11 isolates into three main clusters which correlated
B with their origin. The cluster analysis was done
based on similarity and relationship between the

RESULTS genomic isolates as shown in appendix (1).

Amplification of AFLARIgene:

The DNA extracts was subjected to PCR analysis to
confirm the possible presence of aflatoxigenic gene. 6
As expected, DNA from all aflatoxigenic Aspergilli
produced clean bands upon amplification with
AFLARIset of specific primers. The gene 021
responsible for the synthesis of aflatoxin was found

in all studied A.flavusisolates.

—4

Ww K

Sequencing of AFLARI Gene:

Sequencing of coding regions of amplified product

for all samples included in our local study into

A.flavus were done to detection the similarity, 08
difference and presence of any mutation within 11
these sequences related to regulatory gene of
aflatoxin B1 were assembled to yield the entire aflR
gene sequence the afIR sequences of each strain 7
were aligned using CLUSTAL X 1.83 (13). 129

Alignment of AFLARI Gene of all samples with _E 2

O

Sirilerity
.
N

data published for known sequence seeking for
enough homology. Ahomology with AFLARIGene
of Aspegillusflavus from Gene Bank was done using
the BioEdit software. Compatibility 100% of the -161
forward gene was found with AFLARI(flank DNA —_—3
sense and antisense of the gene) with standard
AFLARIof Gene Bank results as shown in figure 8
D).

Moreover, we also found that reversed 2
AFLARIgene (flank DNA sense and antisense of the B B Errem m e e e ey ———
gene) match entirely with standard AFLARIof Gene Ul i W W I
Bank results as shown in figure (1). Cﬂﬁmfiﬂﬂ

In addition, result of sequencing analysis did not

detect any mutations in exon of regulatory gene

AFLARIfor 11 A.flavus isolates.

Figure (1): Neighbor-joining trees of AFLARI gene sequences
Clust Ivsis: forAspergillusflavusisolates(AFL1, AFL2, AFL3, AFL4, AFLS5,
uster analysis: AFL6, AFL7, AFLS, AFL9, AFL10, AFL11) based on AFLARI gene

. ) sequences
Dendrogram was constructed based on Nei and Li's

(15) genetic distance using UPGMA cluster analysis
and depicted genetic relationships among 11 A.

Slavus isolates based on AFLARI gene sequencing, Table (1): Similarity, difference and relationships matrix for
showing three major clusters I, IT ,III (Figure 1). As Jaccard’s coefficients for 11 4. flavus isolates developed from
expected all introduced isolates: the isolate numbers AFLARI gene sequencing

“6,1,4,3,5,11,7 were grouped into a cluster ,

7]
[«
=]
—
[ 5]

including three sub clusters, and other isolate with 3 4 s 6 7 8 9| 10| 11

numbers 72,11,9”. The third major clusters 0 | 575 | 574 | 594 | 594 | 518 | 575 | 572 | 575 | 558 | 575

575 0 | 544 | 538 | 538 | 566 | 545 | 548 1 | 536 | 545

including the isol “8” only. These th
including the isolate number “8” only. These three 572 524 03550 T550 1517 T 11 345 4% 0

main groups finally link together as shown in figure 594 T 538 1350 0 0 T 533 T340 561 T 539 [ 566 1 529

(). 594 | 538 | 550 0 0 | 533 | 549 | 561 | 539 | 566 | 549

Cluster analysis  has placed most of the 518 | 566 | 517 | 533 | 533 | 0 | 516 | 528 | 567 | 549 | 516

Aspegillusflavus isolates isolated from maize grain 575 | 545 11549 | 549 | 516 0 12 | 546 | 499 0

together, showing a high level of genetic relatedness 572 | 548 11 | 561 | 561 | 528 12 0 | 547 | 502 12

and some were distinct from those isolates (table 1). 575 11545 [ 539 | 539 | 567 | 546 | 547 0 | 537 | 546

558 | 536 | 499 | 566 | 566 | 549 | 499 | 502 | 537 0| 499

—| O[O ([W N —

—_| —_

575 | 545 1 | 549 | 549 | 516 0 12 | 546 | 499 0
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DISCUSSION

It was able to detect Aflatoxin producing strains of
A. flavusin contaminated Crops by performing a
nonnumeric PCR ,and by multiplex PCR after
spiking and incubating the peanuts after 7days (16).
It is reported that genes involved in the Aflatoxin
bio synthetic pathway may form the basis for an
accurate, sensitive, and specific detection system,
using PCR, for aflatoxigenic strains in grains and
foods (17). In this study, using primer designed to
Aflatoxin regulatory pathway gene, afIR, the
presence of aflatoxigenic fungi was easily detected
compared to conventional plating techniques.
Variation of DNA sequence can be detected by PCR
— based methods in order to discriminate between
Aflatoxin producer strains and non — producers by
using detailed comparison of PCR products of
aflRgene fragment (Genbank accession number 4.
flavus (AY197608) (18).

PCR in the present study did not show any false
priming results due to the presence of food
components or any other contamination.

This technique is able to screen many, suspected
samples in a time, resource saving manner in fine
and expensive products of foods with highest
possible accuracy (11).

Previous researches demonstrated that the Aflr
protein can bind the promoter region of aflatoxin
synthesis gene and activate afIRgene expression
(11,13). The sequence variability of a region of the
afIR1 gene has been studied in an eleven strains of
A. flavus, our present study have not achieved a
high degree of differentiation for Aspergillusflavus
isolates this result because all the studied isolates
defiantly have the section Flavi (9, 11,14).

The analysis used in the present study had been
clearly distinguished among studied A. flavus
isolates.

CONCLUSION

In conclusion, by wusing amplification and
sequencing of the AFLARI1 gene, we have
demonstrated that the AFLAR1 gene can be
amplified from some strains of contaminated
A.flavus, therefore it is likely to be missing or highly
abnormal. In the strains it is necessary to study the
gene expression and use it in control of Aflatoxin
Blsinceitshoweddifference =~ based on  gene
expression.
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Appendix (1): Sequencing of sense and antisense flanking the AFLARIgene for Aspergillus flavus isolates(AFL1, AFL2, AFL3, AFL4,

AFL5, AFL6, AFL7, AFLS, AFL9, AFL10, AFL11)

Score= 725 bits (344), Expect= 0.0 , identities = 344/344 (100%), Gaps= 0/344 (0%) Strand= plus/Minus

GGTAGCAGTAGCGTCTCCGCCATCTTTTCTCATCAGAGTCCGC
CGCCACCCGTGGAGACCCAGGGCCTTGGAGGAGATCTGGCTG
GTCAGGAGCAAAGCACCCTGTCTTCCCTAACAGTCGATTCGG
AATTCGGGGGCTCTTTGCAGTCAATGGAACACGGAAACCATG
TCGATTTCTTGGCCGAGTCGACGGGGAGTCTTTTCGACGCGTT
TTTGGAAGTAGGGACCCCCATGATCGACCCGTTCCTCGAGTC
GGCCCCACTACCACCGTTTCAGGCGCGCTATTGCTGCTTTTCG
CTAGCACTACAAACACTGACCCACCTCTTCCCCCACGCCCCGC
TGGGCTGTCAACTACGGCTGACGGACGGTGAGGACAGTTCGT
GCAACCTGATGACGACTGATATGGTCATCTCGGGGAACAAGA
GGGCTACCGATGCGGTCCGGAAGATCCTCGGGTGTTCGTGCG
CGCAGGATGGCTACTTGCTGAGCATGGTCGTCCTTATCGTTCT
CAAGGTGCTGGCATGGTATGCTGCGGCAGCAGGCACCCAGTG
TACCTCAACGGCGGCGGGTGGAGAAACCAACAGTGGCAGCTG
TAGCAACAGTCCCGCCACCGTGTCCAGTGGCTGTCTGACGGA
AGAGCGCGTGCTGCACCTCCCTAGTATGATGGGCGAGGATTG
TGTGGATGAGGAAGACCAGCCGCGAGTGGCGGC

AACTTAAACCCCACACGCTCTGCCACCCCCAATGGTAGCAGT
AGCGTCTCCGCCATCTTTTCTCATCAGAGTCCGCCGCCACCCG
TGGAGACCCAGGGCCTTGGAGGAGATCTGGCTGGTCAGGAGC

AAAGCACCCTGTCTTCCCTAACAGTCGATTCGGAATTCGGGG
GCTCTTTGCAGTCAATGGAACACGGAAACCATGTCGATTTCTT

GGCCGAGTCGACGGGGAGTCTTTTCGACGCGTTTTTGGAAGT

AGGGACCCCCATGATCGACCCGTTCCTCGAGTCGGCCCCACT
ACCACCGTTTCAGGCGCGCTATTGCTGCTTTTCGCTAGCACTA
CAAACACTGACCCACCTCTTCCCCCACGCCCCGCTGGGCTGTC
AACTACGGCTGACGGACGGTGAGGACAGTTCGTGCAACCTGA
TGACGACTGATATGGTCATCTCGGGGAACAAGAGGGCTACCG

ATGCGGTCCGGAAGATCCTCGGGTGTTCGTGCGCGCAGGATG

GCTACTTGCTGAGCATGGTCGTCCTTATCGTTCTCAAGGTGCT
GGCATGGTATGCTGCGGCAGCAGGCACCCAGTGTACCTCAAC

GGCGGCGGGTGGAGAAACCAACAGTGGCAGCTGTAGCAACA

GTCCCGCCACCGTGTCCAGTGGCTGTCTGACGGAAGAGCGCG

TGCTGCACCTCCCTAGTATGATGGGCGAGGATTGTGTGGATG

AGGAAGACCAGCCGCGAGTGGCGGCACAGCTTGTTGA

CCCAATGGTAGCAGTAGCGTCTCCGCCATCTTTTCTCATCAGA
GTCCGCCGCCACCCGTGGAGACCCAGGGCCTTGGAGGAGATC
TGGCTGGTCAGGAGCAAAGCACCCTGTCTTCCCTAACAGTCG
ATTCGGAATTCGGGGGCTCTTTGCAGTCAATGGAACACGGAA
ACCATGTCGATTTCTTGGCCGAGTCGACGGGGAGTCTTTTCGA
CGCGTTTTTGGAAGTAGGGACCCCCATGATCGACCCGTTCCTC
GAGTCGGCCCCACTACCACCGTTTCAGGCGCGCTATTGCTGCT
TTTCGCTAGCACTACAAACACTGACCCACCTCTTCCCCCACGC
CCCGCTGGGCTGTCAACTACGGCTGACGGACGGTGAGGACAG
TTCGTGCAACCTGATGACGACTGATATGGTCATCTCGGGGAA
CAAGAGGGCTACCGATGCGGTCCGGAAGATCCTCGGGTGTTC
GTGCGCGCAGGATGGCTACTTGCTGAGCATGGTCGTCCTTATC
GTTCTCAAGGTGCTGGCATGGTATGCTGCGGCAGCAGGCACC
CAGTGTACCTCAACGGCGGCGGGTGGAGAAACCAACAGTGGC
AGCTGTAGCAACAGTCCCGCCACCGTGTCCAGTGGCTGTCTG
ACGGAAGAGCGCGTGCTGCACCTCCCTAGTATGATGGGCGAG
GATTGTGTGGATGAGGAAGACCAGCCGCGAGTGGCGG

CCCAATGGTAGCAGTAGCGTCTCCGCCATCTTTTCTCATCAGA
GTCCGCCGCCACCCGTGGAGACCCAGGGCCTTGGAGGAGATC
TGGCTGGTCAGGAGCAAAGCACCCTGTCTTCCCTAACAGTCG
ATTCGGAATTCGGGGGCTCTTTGCAGTCAATGGAACACGGAA
ACCATGTCGATTTCTTGGCCGAGTCGACGGGGAGTCTTTTCGA
CGCGTTTTTGGAAGTAGGGACCCCCATGATCGACCCGTTCCTC
GAGTCGGCCCCACTACCACCGTTTCAGGCGCGCTATTGCTGCT
TTTCGCTAGCACTACAAACACTGACCCACCTCTTCCCCCACGC
CCCGCTGGGCTGTCAACTACGGCTGACGGACGGTGAGGACAG
TTCGTGCAACCTGATGACGACTGATATGGTCATCTCGGGGAA
CAAGAGGGCTACCGATGCGGTCCGGAAGATCCTCGGGTGTTC
GTGCGCGCAGGATGGCTACTTGCTGAGCATGGTCGTCCTTATC
GTTCTCAAGGTGCTGGCATGGTATGCTGCGGCAGCAGGCACC
CAGTGTACCTCAACGGCGGCGGGTGGAGAAACCAACAGTGGC
AGCTGTAGCAACAGTCC

2

CCCAATGGTAGCAGTAGCGTCTCCGCCATCTTTTCTCATCAG
AGTCCGCCGCCACCCGTGGAGACCCAGGGCCTTGGAGGAGA
TCTGGCTGGTCAGGAGCAAAGCACCCTGTCTTCCCTAACAGT
CGATTCGGAATTCGGGGGCTCTTTGCAGTCAATGGAACACGG
AAACCATGCCGATTTCTTGGCCGAGTCGACGGGGAGTCTTTT
CGACGCGTTTTTGGAAGTAGGGACCCCCATGATCGACCCGTT
CCTCGAGTCGGCCCCACTACCACCGTTTCAGGCGCGCTATTG
CTGCTTTTCGCTAGCACTACAAACACTGACCCACCTCTTCCCC
CACGCCCCGCTGGGCTGTCAACTACGGCTGACGGACGGTGAG
GACAGTTCGTGCAACCTGATGACGACTGATATGGTCATCTCG
GGGAACAAGAGGGCTACCGATGCGGTCCGGAAGATCCTCGG
GTGTTCGTGCGCGCAGGATGGCTACTTGCTGAGCATGGTCGT
CCTTATCGTTCTCAAGGTGCTGGCATGGTATGCTGCGGCAGC
AGGCACCCAGTGTACCTCAACGGCGGCGGGTGGAGAAACCA
ACAGTGGCAGCTGTAGCAACAGTCCCGCCACCGTGTCCAGTG
GCTGTCTGACGGAAGAGCGCGTGCTGCACCTCCCTAGTATGA
TGGGCGAGGATTGTGTGGATGAGGAAGACCAGCCGCGAGTG
GCGGCACAGCTTGT

TGGTAGCAGTAGCGTCTCCGCCATCTTTTCTCATCAGAGTCCG
CCGCCACCCGTGGAGACCCAGGGCCTTGGAGGAGATCTGGCT
GGTCAGGAGCAAAGCACCCTGTCTTCCCTAACAGTCGATTCG
GAATTCGGGGGCTCTTTGCAGTCAATGGAACACGGAAACCAT
GTCGATTTCTTGGCCGAGTCGACGGGGAGTCTTTTCGACGCG
TTTTTGGAAGTAGGGACCCCCATGATCGACCCGTTCCTCGAG
TCGGCCCCACTACCACCGTTTCAGGCGCGCTATTGCTGCTTTT
CGCTAGCACTACAAACACTGACCCACCTCTTCCCCCACGCCC
CGCTGGGCTGTCAACTACGGCTGACGGACGGTGAGGACAGTT
CGTGCAACCTGATGACGACTGATATGGTCATCTCGGGGAACA
AGAGGGCTACCGATGCGGTCCGGAAGATCCTCGGGTGTTCGT
GCGCGCAGGATGGCTACTTGCTGAGCATGGTCGTCCTTATCG
TTCTCAAGGTGCTGGCATGGTATGCTGCGGCAGCAGGCACCC
AGTGTACCTCAACGGCGGCGGGTGGAGAAACCAACAGTGGC
AGCTGTAGCAACAGTCCCGCCACCGTGTCCAGTGGCTGTCTG
ACGGAAGAGCGCGTGCTGCACCTCCCTAGTATGATGGGCGA
GGATTGTGTGGATGAGGAAGACCAGCCGCGAGTGGCG

TGGTAGCAGTAGCGTCTCCGCCATCTTTTCTCATCAGAGTCCG
CCGCCACCCGTGGAGACCCAGGGCCTTGGAGGAGATCTGGCT
GGTCAGGAGCAAAGCACCCTGTCTTCCCTAACAGTCGATTCG
GAATTCGGGGGCTCTTTGCAGTCAATGGAACACGGAAACCAT
GTCGATTTCTTGGCCGAGTCGACGGGGAGTCTTTTCGACGCG
TTTTTGGAAGTAGGGACCCCCATGATCGACCCGTTCCTCGAG
TCGGCCCCACTACCACCGTTTCAGGCGCGCTATTGCTGCTTTT
CGCTAGCACTACAAACACTGACCCACCTCTTCCCCCACGCCC
CGCTGGGCTGTCAACTACGGCTGACGGACGGTGAGGACAGTT
CGTGCAACCTGATGACGACTGATATGGTCATCTCGGGGAACA
AGAGGGCTACCGATGCGGTCCGGAAGATCCTCGGGTGTTCGT
GCGCGCAGGATGGCTACTTGCTGAGCATGGTCGTCCTTATCG
TTCTCAAGGTGCTGGCATGGTATGCTGCGGCAGCAGGCACCC
AGTGTACCTCAACGGCGGCGGGTGGAGAAACCAACAGTGGC
AGCTGTAGCAACAGTCCCGCCACCGTGTCCAGTGGCTGTCTG
ACGGAAGAGCGCGTGCTGCACCTCCCTAGTATGATGGGCGA
GGATTGTGTGGATGAGGAAGACCAGCCGCGAGTGGCG

CCCAATGGTAGCAGTAGCGTCTCCGCCATCTTTTCTCATCAG
AGTCCGCCGCCACCCGTGGAGACCCAGGGCCTTGGAGGAGA
TCTGGCTGGTCAGGAGCAAAGCACCCTGTCTTCCCTAACAGT
CGATTCGGAATTCGGGGGCTCTTTGCAGTCAATGGAACACGG
AAACCATGTCGATTTCTTGGCCGAGTCGACGGGGAGTCTTTT
CGACGCGTTTTTGGAAGTAGGGACCCCCATGATCGACCCGTT
CCTCGAGTCGGCCCCACTACCACCGTTTCAGGCGCGCTATTG
CTGCTTTTCGCTAGCACTACAAACACTGACCCACCTCTTCCCC
CACGCCCCGCTGGGCTGTCAACTACGGCTGACGGACGGTGAG
GACAGTTCGTGCAACCTGATGACGACTGATATGGTCATCTCG
GGGAACAAGAGGGCTACCGATGCGGTCCGGAAGATCCTCGG
GTGTTCGTGCGCGCAGGATGGCTACTTGCTGAGCATGGTCGT
CCTTATCGTTCTCAAGGTGCTGGCATGGTATGCTGCGGCAGC
AGGCACCCAGTGTACCTCAACGGCGGCGGGTGGAGAAACCA
ACAGTGGCAGCTGTAGCAACAGTCCCGCCACCGTGTCCAGTG
GCTGTCTGACGGAAGAGCGCGTGCTGCACCTCCCTAGTATGA
TGGGCGAGGATTGTGTGGATGAGGAAGACCAGCCGCGAGTG
GCG
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TGCCCACCCCCAATGGTAGCAGTAGCGTCTCCGCCATCTTTTC
TCATCAGAGTCCGCCGCCACCCGTGGAGACCCAGGGCCTTGG
AGGAGATCTGGCTGGTCAGGAGCAAAGCACCCTGTCTTCCCT
AACAGTCGATTCGGAATTCGGGGGCTCTTTGCAGTCAATGGA
ACACGGAAACCATGTCGATTTCTTGGCCGAGTCGACGGGGAG
TCTTTTCGACGCGTTTTTGGAAGTAGGGACCCCCATGATCGAC
CCGTTCCTCGAGTCGGCCCCACTACCACCGTTTCAGGCGCGCT
ATTGCTGCTTTTCGCTAGCACTACAAACACTGACCCACCTCTT
CCCCCACGCCCCGCTGGGCTGTCAACTACGGCTGACGGACGG
TGAGGACAGTTCGTGCAACCTGATGACGACTGATATGGTCAT
CTCGGGGAACAAGAGGGCTACCGATGCGGTCCGGAAGATCCT
CGGGTGTTCGTGCGCGCAGGATGGCTACTTGCTGAGCATGGT
CGTCCTTATCGTTCTCAAGGTGCTGGCATGGTATGCTGCGGCA
GCAGGCACCCAGTGTACCTCAACGGCGGCGGGTGGAGAAACC
AACAGTGGCAGCTGTAGCAACAGTCCCGCCACCGTGTCCAGT
GGCTGTCTGACGGAAGAGCGCGTGCTGCACCTCCCTAGTATG
ATGGGCGAGGATTGTGTGGATGAGGAAGACCAGCCGCGAGT
GG

TGCCCACCCCCAATGGTAGCAGTAGCGTCTCCGCCATCTTTT
CTCATCAGAGTCCGCCGCCACCCGTGGAGACCCAGGGCCTT
GGAGGAGATCTGGCTGGTCAGGAGCAAAGCACCCTGTCTTC
CCTAACAGTCGATTCGGAATTCGGGGGCTCTTTGCAGTCAAT
GGAACACGGAAACCATGTCGATTTCTTGGCCGAGTCGACGG
GGAGTCTTTTCGACGCGTTTTTGGAAGTAGGGACCCCCATGA
TCGACCCGTTCCTCGAGTCGGCCCCACTACCACCGTTTCAGG
CGCGCTATTGCTGCTTTTCGCTAGCACTACAAACACTGACCC
ACCTCTTCCCCCACGCCCCGCTGGGCTGTCAACTACGGCTGA
CGGACGGTGAGGACAGTTCGTGCAACCTGATGACGACTGAT
ATGGTCATCTCGGGGAACAAGAGGGCTACCGATGCGGTCCG
GAAGATCCTCGGGTGTTCGTGCGCGCAGGATGGCTACTTGCT
GAGCATGGTCGTCCTTATCGTTCTCAAGGTGCTGGCATGGTA
TGCTGCGGCAGCAGGCACCCAGTGTACCTCAACGGCGGCGG
GTGGAGAAACCAACAGTGGCAGCTGTAGCAACAGTCCCGCC
ACCGTGTCCAGTGGCTGTCTGACGGAAGAGCGCGTGCTGCA
CCTCCCTAGTATGATGGGCGAGGATTGTGTGGATGAGGAAG
ACCAGCCGCGAGTGGC

10

CTGCCCACCCCCAATGGTAGCAGTAGCGTCTCCGCCATCTTTT
CTCATCAGAGTCCGCCGCCACCCGTGGAGACCCAGGGCCTTG
GAGGAGATCTGGCTGGTCAGGAGCAAAGCACCCTGTCTTCCC
TAACAGTCGATTCGGAATTCGGGGGCTCTTTGCAGTCAATGG
AACACGGAAACCATGTCGATTTCTTGGCCGAGTCGACGGGGA
GTCTTTTCGACGCGTTTTTGGAAGTAGGGACCCCCATGATCG
ACCCGTTCCTCGAGTCGGCCCCACTACCACCGTTTCAGGCGC
GCTATTGCTGCTTTTCGCTAGCACTACAAACACTGACCCACCT
CTTCCCCCACGCCCCGCTGGGCTGTCAACTACGGCTGACGGA
CGGTGAGGACAGTTCGTGCAACCTGATGACGACTGATATGGT
CATCTCGGGGAACAAGAGGGCTACCGATGCGGTCCGGAAGA
TCCTCGGGTGTTCGTGCGCGCAGGATGGCTACTTGCTGAGCA
TGGTCGTCCTTATCGTTCTCAAGGTGCTGGCATGGTATGCTGC
GGCAGCAGGCACCCAGTGTACCTCAACGGCGGCGGGTGGAG
AAACCAACAGTGGCAGCTGTAGCAACAGTCCCGCCACCGTGT
CCAGTGGCTGTCTGACGGAAGAGCGCGTGCTGCACCTCCCTA
GTATGATGGGCGAGGATTGTGTGGATGAGGAAGACCAGCCG
CGAGTG



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol 9, No.4, December 2014 30

Using cubic spline mathematical functions application in evaluating antioxidant
and antimitotic activity of Loranthus europaeus and Vitis vinifera L. medicinal

plants
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Ministry of Sciences and Technology / Baghdad/ Republic of Iraq

ABSTRACT

The approximation functions that have been used to estimate the complex curve fitting are transformed into slices
of curve , and have properties easy to use and processes. The aim of current study was to build and design a
graphical software for 2D shapes using these functions to represent the complex shapes. The main method used
was cubic spline. In this study, both Vitis Vinifera and Loranthus europeas extracts were capable of preventing the
formation of MDA. Vitis Vinifera and Loranthus europeas extracts reduced significantly root length in
increasing extracts concentrations when compared with control group.

Key words: Vitis Vinifera, Loranthus europeas, cubic spline, antioxidant, antimitotic
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INTRODUCTION

In computation, people work with a finite number of
digits and carry out finitely many steps. The methods
of numerical analysis are finite processes and a
numerical result is an approximate value of the
unknown exact result, except for the rare cases, where
the exact answer is a sufficiently simple rational
number and we can use a numerical method that gives
the exact answer(1).

Since the development of numerical analysis is
strongly influenced and determined by the advent and
use of the computer, which is now indispensable in the
mathematical work of every engineer, this
development includes the creation of new methods,
modification of existing methods to make them more
effective in automatic calculation. A theoretical and
practical analysis of algorithms for the standard
computational processes are used for pointing out
those algorithms, which are satisfactory in various
situations. Error analysis is part of the task for the
numerical analyst and he must try to characterize and
eliminate arithmetic tarps of all kinds, which are ready
for the unwary.

Method of cubic spline

Cubic Spline one of Curve Fitting methods It is often
of interest to see if curve of a given type can be made
to pass through certain given points. When it can be
done, we want to know the equation of the curve. Of
course, the given points do not uniquely determine the
equation of the curves of different types might also go
through the same points.

Oxygen-derived free radicals, mainly superoxide
anion and hydroxyl radical, may cause damage to
cellular molecules and present a severe threat to
cellular integrity. The peroxidation of structurally
important poly unsaturated fatty acids within the
phospholipid structure of the cell membrane it self is
an example of direct free radical-induced injury (1).
The production of oxygen-derived free radicals has
been associated with different pathological processes,
such as ischemiarepeffusion syndrome, toxic effects of
certain  drugs and of molecular oxygen,
atherosclerosis, cancer, etc. (2). In the case of cancer
cells, the role of oxygenderived free radicals in the
cause or the consequence of the neoplasic process is
controversial (3,4). Loranthus is a genus of parasitic
plants that grow on the branches of woody trees. It
belongs to the family Loranthaceae, the showy
mistletoe family (5). In most earlier systematic
treatments it contains all mistletoe species with
bisexual flowers, though some species have reversed
to unisexual flowers, while most modern systematists
treat it as a monotypic genus with the only species
Loranthus europaeus Jacq. - the summer mistletoe or
European yellow mistletoe. In contrast to the well
known European or Christmas mistletoe (Viscum
album L., Santalaceae or Viscaceae) this species is
deciduous. The systematic situation of Loranthus is
not entirely clear, and some showy mistletoes in Asia
may be true parts of this genus. L. ferrugineus is
traditionally used for the management of hypertension
(6). Moreover, it has been found that particularly this
species has blood pressure lowering properties in
normotensive rats (7). In addition, enhancement of
vascular endothelium derived nitric oxide function
reflected by its cholinergic, prostaglandin agonistic
activity (8). Research also has shown that the plant

possesses a sufficient antioxidant activity and a wide
range of oxidative factors (9).

Vitis viniferalL. (Common Grape Vine) belongs to
Vitaceae family. Its fruits have been used as a food and
for wine or beverage production. Flavonoids present
are comparatively larger amount in leaves than in
berries and may be processed commercially (10).

The rich and varied chemical composition of V.
vinifera leaves appears to contribute to their biological
potential. Previous chemical investigations have
shown the presence of several organic acids (malic
,oxalic ,fumaric, ascorbic, citric, tartaric acids)
phenolic acids, flavonols, tannins, procyanidins,
anthocyanins, lipids, enzymes, vitamins, carotenoids,
terpenes, and reducing or non-reducing sugars. Most of
the therapeutic properties of the plant are attributed to
phenolic compounds that have received considerable
attention due to their pharmacological effects namely
antioxidant activity(11).

The objectives of the current study were:

1. To build and design a graphical software for 2D
shapes using these functions to represent the complex
shapes. The main methods that been used was Cubic
Spline for computer graphics.

2. To evaluate the antioxidant activity in the water and
ethanol extracts obtained from Vitis Vinifera and
Loranthus europeas in vitro chemical assays.

3. To measure the total phenolic, flavonoid and
contents in the water and ethanol extracts of Vitis
Vinifera & Loranthus europeas.

4. To evaluation the anti cancer activity by using
Allium cepa root.

MATERIALS AND METHODS
Algorithm for Natural Cubic Spline:

The development of a systematic procedure for
determining the formula for a natural cubic spline is
needed to give a table of interpolating values (12).

Since S" is continuous, the numbers can be obtained
from:

z, ES”(tl.) 1<i<n

And are unambiguously defined. yet , the values

Z g Zqgeeensl .
227327 %01 s yunknown.
1

zZ. S
If the ! were unknown, we could construct S as

. . t.,t. .
now described. On the interval [ >+l ] S"is a

linear polynomial taking the values

Z. Z.
! and L (2) at the endpoints.
Thus :

z, z,

SIx) =" (x=t)+-L(t = %) e 3
(%) 6hi( i) h('] ) 3)
With b=t =t Clearly,

"N " _ ”
i) =z, , §itin) = 2 ,and S; is linear in x.

If this is integrated twice, we obtain ! itself:

Z.
S.(x)="L(x—t) +
i (%) oh, (x—t,)

Z;

6h,

1

(t,, —x) +ex+d
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Where ¢ and d are constants of integration. By
adjusting the integration constants, we obtain a form

for S’ that is easier to work with namely,

z.+1 Z
S ()= (x =) + =t = %)’ +C(x=1)+ Dt ;; = X).oocc....... 4
1( ) 6hl ( x) 6hl-(l+l ) ( 1) (H—I ) ( )

Where C and D are constants. If we differentiate
equation(4) twice, we obtain equation (3).

The interpolation conditions Sit) =y and
Siltin) = Yin can be imposed now to be
determine the appropriate values of C and D.
z z
§o(x)= (x-t,)+ =——(t,,, - x)°
1( ) 6hl( 1) 6hl(l+l )
y1+l hl yl hl
t (== Nx-t)+ (- —z, Nty = %) 5
(h, 6,1)( )(h‘ 7 Nt - %) el 5)
Z19ZngeseenZ
When the values 1772”77”77 have been
determined, the spline function S(x) is obtained from
equation of this form 1 (6085 (0500005 8,1 (%)-
We have from equation (5):
, z, z, Vg h v, h
S'()="L(x—t,) ——(t ,—x)+ Ly gtz 1
(x) 2h,»( ) 2hl(,+1 ) 6 T e 6.1)
This gives
h, h,
St)=—tz, Lz +b e ©
6 3
Where
1
b, = h_(ym -y

l
Analogously, we have

! hi— hi*
S(i—l)(t) = lei—l + lei +b,,

When these are set equal to each other, the resulting
can be rearranged as

hi oz, +2(h_ +h)+hz,, =60 —b,_)

i+l

For2 <=1<=n-1.
By letting

u, =2(h_,+h) and v,=6(b, b, )

We obtain a tridiagonal system of equations:

Z, =0
hoz +uz+hz, =y, 2<i<n-1 (7
Z, =0

z,'s
to be solved for the ! The simplicity of the first
and last equation is a result of the natural cubic spline

" _qr _
conditions §'(t)=5"(t,) =0.
Algorithm for solving the natural cubic spline

tridiagonal system directly

Given the interpolation points ( iy ’) fori=1,2,...,n:
1. step 1: Compute for 1=1,2,...,n-1

h. =t,

i i+

1
b, :;(J’m =)

1

-t

1

2. step 2:

{uz =2(h, +h,)
v, =6(b, —b,)

And compute inductively for i=3,4,...,n-1

h’
u, =2(h, +h,_)——=L
Uy
h_v,
v, = 6(b, _bi_l)_LVH
i-1
3. step 3:

And compute inductively for i=n-1,n-2,...,2

7z = Vi _hiZiH

l

u.

1

This algorithm conceivably could fail because of
division by 0 in step 2 and 3. Therefore, let us prove

‘ u,>h, >0.
that u; # 0 for all i. It is clear that 2 2

> h, u;

u
If ul =1 then

" because:
h
ui - 2(hl - hi—l)_ hi—l 1_71 > 2(hl + hi—l)_ hi—l > hi

i-1

Then by induction, Ui for i=2,3,.....n-1.
Equation (5) is not the best computational form for
evaluating the cubic polynomial We would prefer to
have it in the form

Si(x):‘Ai +Bi(x_ti)+ci(x_ti)2 +l)i(x_ti)3
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Since nested multiplication can the then be utilized.
Notice that equation (8) is the Taylor expansion of ~ !

.t
about the point . Hence

A, =y, and Ciz%

Therefore, . The
3 .
coefficient of ¥ in equation (8) is = !, While the
(Zi+l -z )
3
coefficient of X  in equation (5) is 6hi
Therefore
1
D, = 6_hi(zi+1 -z)
!
S'(t).

Finally, equation (6) provides the value of !
Which is

h, h, 1
i _?Zi + ;(ynl -y

l
Thus the nested form of S ; (x) is

S(0=7, +(xt,)[b’l +(x—t,)[z—2l+é(x—t,)(zl,l z,)D ............ ©)

Preparation of the water and ethanol extracts:

For water extract, 20 g of the dried sample of Vitis
Vinifera & Loranthus europeas were extracted
separately by refluxing for 1 h with 200 ml of distilled
water according to the method described by (13). The
obtained extracts were cooled and filtered over
Whatman No. 1 paper. The residues was re-extracted
and filtered by the same method as mentioned above.
The filtrates were pooled and concentrated under
vacuum at 40°C and then lyophilized to obtain a water
extract. A part of the water extract obtained was
diluted and prepared with distilled water at different
concentrations for analysis. For ethanol extracts, 20 g
of the dried samples were extracted with 200 ml of
ethanol (95%, v/v) by the same method used for water
extract, and the obtained ethanol extracts were di-
Iuted and prepared in a mixture of ethanol and water
(7:3) at different concentrations for analysis.

Determination of total phenolics:

Total phenolic contents in the water and ethanol
extracts of Vitis Vinifera & Loranthus europeas were
determined spectrophoto- metrically according to the
method of Lim et al. (13) with a slight modification
based on the use of Folin- Ciocal teu reagent (14).
Aliquots of 0.1 ml of extracts at different

concentrations of 50, 200, 800, 1600, and 3200 ppm
(png/ml) were transferred into the test tubes, and their
volumes were made up to 8 ml with distilled water (7.9
ml). Folin-Ciocalteu phenol reagent (0.5 ml) was
added, and the contents were mixed thoroughly. After
1 min, 1.5 ml of 20% sodium carbonate solution was
added and the mixture was mixed thoroughly and then
allowed to stand for 1 hr. The absorbance of the blue
color pro- duced was measured at 750 nm. Phenolic
content was expressed in micrograms per mililiter of
extract at different concentrations based on a standard
curve of tannic acid (TA), which was expressed as
milligrams per liter of tannic acid equivalent (TAE).

Determination of flavonoids:

Flavonoid contents in the water and ethanol extracts of
citrus fruit peel were determined using a method de-
scribed by (13) with a slight modification. Aliquots of
10 ml of extract solution prepared at different
concentrations of 50, 200, 800, 1600, and 3200 ppm
(pug/ml) were mixed with 2 ml of distilled water and 5
ml of AICI3 reagent (133 mg crystalline aluminum
chloride and 400 mg crystalline sodium acetate
dissolved in 100 ml of water). The absorbance was
recorded at 430 nm. The flavonoid contents were
expressed in micro- grams per milliliter of extract at
different concentrations based on a standard curve of
quercetine, which was ex- pressed as milligrams per
liter of quercetine equivalent.

Anti-Lipid peroxidation assay (TBARS)

A modified thiobarbituric acid-reactive species
(TBARS) assay (15) was used to measure the lipid
peroxide formed, using egg yolk homogenate as lipid
rich medium. Egg homogenate (0.5ml of 10% v/v) and
0.1ml of extract were added to a test tube and made up
to 1ml with distilled water. 0.005ml of FeSO4 (0.07M)
was added to induce lipid peroxidation and incubated
for 30 min. Then 1.5ml of 20% acetic acid (pH
adjusted to 3.5 with NaOH) and 1.5ml of 0.8% (w/v)
TBA in 1.1%sodium dodecyl sulphate and 0.5ml 20%
TCA were added and the resulting mixture was
vortexed and then heated at 950C for 60 min. if the
sample have high amount of anthocyanin then to
eliminate this non-MDA interference, another set of
samples were treated in the same way, incubating
without TBA. After cooling, 5.0ml of butanol were
added to each tube and centrifuged at 3000 rpm for 10
min. The absorbance of the organic upper layer was
measured at 532nm.Incubation of lipid peroxidation
(%) by the extract was calculated according to [(1-
E/C) x 100 where C is the absorbance value of the
fully oxidized control and E is (Abs532+TBA -
Abs532-TBA)].

Antimitotic activity:

Allium cepa was used for evaluating cytotoxic
properties of Vitis Vinifera and Loranthus europeas.
Small onion bulbs are carefully un-scaled and
cultivated on top of test tubes filled with the water and
ethanolic solutions of different extracts concentration
(0, 0.1, 1, 10, 20(mg/ml). Water was used as a control.
The test tubes were kept in an incubator at 24 C and
the test samples were changed daily. After 5 days the
roots were counted and their lengths were measured
for each onion. When the newly emerged roots
measured 2.0 — 3.0 cm, they were fixed. The fixative
solution was glacial acetic acid/absolute alcohol (1/3
v/v). The root tips were kept in aceto-alcohol solution
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for 24 hrs. After fixation, the slides were prepared for
examination or the roots were transferred to 70% ethyl
alcohols and stored in a refrigerator. For examination,
the root tips were put into a watch glass to which 9
drops of aceto-orcein and 1 drop of 1 M HCI were
added and warmed over a flame of spirit lamp for 2-3
min (16). These tips were kept at room temperature for
15-30 min. After removing the root caps from well
stained root tips, 1 mm of the mitotic zones were
immersed in a drop of 45% acetic-acid on a clean
slide and squashed under a cover glass. In order to
spread the cells evenly on the surface of the slide,
squashing was accomplished with a bouncing action
by striking the cover glass with a matchstick. Mitotic
index (MI) was expressed in terms of divided as
follows:

Mitotic Index = Number of dividing cells/Total
number of cells x 100

RESULTS AND DISCUSSION

In recent years, natural polyphenolic compounds, one
of the ubiquitous groups of plant metabolites, become
a major area of health and medical related research
due to their oxidative stress associated diseases( 6).
Preliminary phytochemical analysis revealed that
polyphenols were present in all ethanolic and water
extracts of medicinal plants used in the present study.
Therefore, the total phenol content was evaluated
using gallic acid standard curve (Table 1), showed
total phenolic and flavonoid contents of the water and
ethanol extracts of Vitis Vinifera and Loranthus
europeas at different concentrations showed a similar
trend in a concentration- dependent mode, which
indicated the increasing of total phenolic and
flavonoid, depending on the increasing concentration
of the extracts. Total phenolic contents were measured
by Folin Ciocalteu reagent in terms of Galic Acid
equivalent (GAE) by reference to standard curve (y =
0.001x — 0.008, 2 = 0.998). The total phenolic
contents and flavonoids of the water and ethanol
extracts at different concentrations ranged from
(1314.01 to 5920.24) and (241.05 to 6052.5) ( mg
GAE/L), respectively in Vitis Vinifera, while in
Loranthus europeas were (1921.21to 71320) and
(260.16 to 7642.33) ( mg GAE/L).

Most of the pharmacological effects can be explained
by the phenolic compounds including flavonoids,
stilbenoids, aryl benzofurans present in all parts of the
plant (17). It was reported that the leaves of V.vinifera
contains catechin, epicatechin resveratrol, trans-picied,
caftaric acid, and tryptophan (18). Lipid peroxidation
is a free radical mediated process in which oxidative
damage leads to destabilization and disintegration of
the cell membrane. This causes liver injury,
atherosclerosis, kidney damage, aging and increased
susceptibility to cancer (19). The most widely used
model to evaluate lipid peroxidation is the use of
TBARS such as malondialdehyde (MDA) (20). The
TBARS assay has been used to measure the degree of
lipid peroxidation. TBA reacts specifically with
malondialdehyde (MDA), a secondary product of lipid
peroxidation to give a red chromogen, which may then
be determined spectrophotometrically (21). In this
study, both Vitis Vinifera and Loranthus europeas
extracts were capable of preventing the formation of
MDA in a dose dependent manner. But the highest
anti-lipid peroxidation activity was revealed by the
ethanolic extracts of Vitis Vinifera and Loranthus

europeas by reducing the absorbancy at 532 nm as
shown for rats brain at 5- to 20 mg/ml concentrations
of extracts ranged from 0.082- 0.000nm for (Vitis)
0.0531- 0.000nm for (Loranthus) and for rats liver
0.009- 0.001nm (Vitis), while for (Loranthus )0.071-
0.002nm in compare with the water extracts of them
the result showed that vitis and louranthus extracts
effect on brain by reducing absorbancy as shown
0.181 to 0.05nm (Vitis) and 0.181- 0.032nm
(Loranthus) (Figures 1 and 2). This assay revealed that
the extracts might prevent reactive radical species from
damaging biomolecules such as lipoprotein, DNA,
amino acids, sugar, proteins in biological and food
systems.

Antimitotic activity:

The compound isolated from Vitis Vinifera and
Loranthus europeas extracts were found to show
antimitotic activity. Both plants extract concentrations
used in the experiment caused inhibition of mitotic
activity depending on the time of incubation 1- 3 hrs.
Lower concentrations in 0.1mg/ml was found to be
less effective in reducing cell division and caused
significant decrease in mitotic index value only after 3
hrs as compared to control. When the highest
concentrations were increased up to 20 mg/ml, there
were significant reduction of mitotic index values
proportional to the time period, which finally
decreased to 32.09 for (vitis) ethyl extract and 0.19
(Loranthus) ethyl extract after 3hrs in compare with
water extract (figures 3 and 4). The inhibition of
mitotic index and reduction in percentage of mitotic
phases indicate that the treatments interfered with the
normal sequence of cell division, thus preventing or
reducing the number of cells entering the prophase
stage at high concentrations. A lowered cell division
index suggests an inhibitory effect at the interphase
stage (22).

Thus, a common effect of medicinal plant extracts on
root tip mitosis of 4. cepa is an inhibition of spindle
mechanism leading to the scattering of the
chromosomes, stickiness of chromosomes, anaphase
bridge and diverse kinds of abnormalities (23). Vitis
Vinifera and Loranthus europeas extracts reduced
significantly ~ root length in increasing extracts
concentrations when compared with control (tap
water). Vitis and Loranthus ethyl extracts were more
effective on root lengths 0.3 and 0.7 cm than the water
extract of both plants under study 1.5 and 2.1 cm at
1000mg/ L concentration of all extracts after five days
at room temperature (figure 5). The results of this
study indicated that the cytotoxic effect of Vitis
Vinifera extracts depend on their concentration rather
than the time period, with even the low doses
demonstrating a considerable rate of inhibition in root
growth rate. Moreover, the detractive effect of Vitis
and Loranthus extracts on mitotic index of A. cepa
show that it has a cytotoxic effect on root tip cells. It is
known that the Allium test shows a good correlation
with mammalian test systems (24) For this reason it is
possible that Vitis and Loranthus plants can have a
therapeutic effect to destroy the cancerous cells as
reported by (25).
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Table (1): Total phenolics and flavonoids in the water and ethanol extracts of Loranthus europeas and Vitis Vinifera

The curve produced by the cubic spline function
must be passed through all the control points of the
object. We have to determine the no. sub points
between each two control points of the original curve.
increase no. of sub points leads to good accurate and
smooth curve. Medicinal plants are good source of
natural antioxidants. However, the nature and amount
of antioxidant compounds extracted is varied from
solvent to solvent. Different solvent extracts of
medicinal plants ethanol and water were evaluated by
using inhibiting lipid peroxidation test . The ethanolic
extracts of medicinal plants used in the present study
exhibited significant inhibiting lipid peroxidation
activity. Among, the water extracts showed potent
total antioxidant activities. It was also found to have
highest phenolic and flavanoid contents which might
be responsible for its antioxidant activity. Allium cepa
has been used for evaluating cytotoxic properties.

Concentration Vitis Vinifera Loranthus europeas
(mg GAE/L)
Ethanolic extract Water extract Ethanolic extract Water extract
Total Flavonoids Total Flavonoids Total Flavonoids Total Flavonoids
phenolics phenolics phenolics phenolics
100 1954.21 492.12 1314.01 241.05 2310.67 | 352.32 1921.21 260.14
250 18305.35 513.65 16257.51 428.44 20604.06 | 1709.32 18026.01 451.28
500 59206.24 6052.5 44914.11 4306.80 71320.35 | 7642.33 65461.54 7982.52
CONCLUSION

This method is an easy and sensitive tool for
measuring the total toxicity caused by chemical
treatments as expressed by growth inhibition of the
roots of onion bulbs. We found that Vitis Vinifera and
Loranthus europeas extracts reduced root length and
mitotic index. Therefore, further research on isolation
of antioxidant compounds from this plants might be
helpful in the development of drugs or functional
foods for the prevention and treatment of diseases
caused by oxidative stress.
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ABSTRACT

Free radical injury is thought to be one of the common mechanisms for several diseases in preterm infants. Lipid
peroxidation plays a vital role in the pathogenesis of many neonatal complications because the antioxidant system
of preterm infants is highly stressed and incompletely developed. The aim of study is determination of the
oxidative stress [8-epi-prostaglandin F2alpha [(8-epi-PGF2a)] and nutrient antioxidants [Selenium (Se)] in cord
blood of preterm (n=31), term LBW infants (n=27) , term NBW infants (30) and in the blood of their mothers . In
preterm infants and their mothers, selenium levels were low as compared to term infants and their mothers. In
preterm infants and their mothers, 8-epi-prostaglandin F2 alpha were high as compared to term infants and their
mothers. Therefore, it is possible to postulate that preterm infants and their mothers are more susceptible to
oxidative stress than term infants and their mothers.

Key words: 8-epi-prostaglandin F2alpha, Preterm infants, Term infants, Selenium
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INTRODUCTION

Pregnancy is a stressful physiological condition and
it has been associated with oxidative stress injury
(1). Oxidative stress occurs when an imbalances
between reactive oxygen species production and
antioxidants capacity, has been implicated in
suboptimal reproductive performance from the
carliest stages of development pregnancy to labor
and delivery (2). Oxidative stress during pregnancy
yields free radicals and other oxidative molecules
exceeding the available antioxidant buffering
capacity in the mother and growing fetus, which are
resulting in cellular damage. Causes of oxidative
stress activity changes are intensively investigated
during experimental modeling of the processes that
take place in the uterus and the placenta.

Oxidative stress are considered to be responsible for
the initiation or development of pathological
processes , and they has been associated not only
with Preterm labour and delivery, but also several
pregnancy-related disorders as preeclampsia, intra-
uterine growth restriction (IUGR), premature
rupture of membrane and gestational diabetes.as
well as several serious post-delivery issues for the
premature infant (3-4). If not buffered, the excess
of free radicals attack the endothelial lining cells of
blood vessels and many organ systems by acquiring
electrons from nucleic acids, lipids, proteins and
carbohydrates, thus denaturing DNA in these cells
(5). Oxidative stress is part of pregnancy physiology
and, according to literature data, it is an important
factor for embryogenesis (6). It has been reported
that oxidative stress in pregnant women is well
correlated with newborn (7,8), also that newborn
through the stress of labor.

Free radical may have their internal generated to
cause oxidative stress.

Furthermore, antioxidant capacity may not have
been fully developed in them.

Studies have suggested that an impairment of fetal
growth was a consequence of higher maternal
oxidative stress as increased oxidative DNA damage
was found in women who gave birth to LBW babies
when compared to women with babies with normal
birth weights (9,10). Isoprostane is a product formed
when phospholipids, which plays an important role
in the body, and subjected to oxidative stress.

The weight of the infant at birth is a powerful
predictor of infant growth and survival. Birth size is
the result of fetal growth; low birth-weight may be
due to a variety of factors, which can be divided into
parental, placental, and fetal factors (figure 1).

Oxidative Stress
Lifestyle Fact: - - Reproductive Patholo;
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Figure (1): Factors contributing to the development of oxidative
stress and their impacts on female reproduction. (15).

There are complex interactions between genetic and
environmental factors of parental, placental, and
fetal origin. Maternal nutrition is an important factor
from a public health point of view because it is
modifiable and therefore susceptible to public health
interventions, nutritional status during pregnancy
has a direct influence upon birth weight of newborn
and adequate supply of micronutrient is known to be
very important in pregnancy (11). Maternal
nutritional ~ status, diet and exposure to
environmental factors are increasingly
acknowledged as potential factors affecting fetal
growth both by altering nutrient availability to the
fetus and by modulating placental gene expression,
thus modifying placental function (12).

Selenium is nutritionally an essential trace element
in human body. Selenium deficiencies may lead to
gestational complications, miscarriages and the
damaging of the nervous and immune systems of
the fetus.

A low concentration of selenium in blood serum in
the early stage of pregnancy has been proved to be a
predictor of low birth weight of a newborn (13).

MATERIALS AND METHODS

The study was conducted at the Department of
Obstetrics and  Gynecology at Al-Yarmouk
Teaching, Al- Imamain kadhimain medical city
(PBUH).and Fatima El -Zahraa (PBUH) Hospitals
and Biochemistry at AL-Nahrain University,
College of Medicine, Baghdad in Iraq.

The study protocol was approved by the ethical
committee of college of medicine / AL-Nahrain
University, and an informed signed consent was
obtained from the expectant mothers. Patients
studied were admitted between October 2013 to
June 2014 on 88 pregnant women with gestational
age from 25th to 41th weeks, which were either
calculated by the first day of last menstrual period
and/or by ultrasound scan obtained before 20 weeks
of gestation. Pregnant women age ranged between
(18-34) years. The subjects in this study were
divided into three main groups:
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1- Term normal birth weight includes 30 neonates
and their mothers.

2- Term low birth weight includes 27 neonates and
their mothers.

3- Preterm includes 31 neonates and their mothers.

Women with an established medical risk factor for
having reduced or excessive birth weight of the
neonate such as, extremes of age (< 18 or > 44
years), hypertension, toxemia of pregnancy, renal
disecase, heart disease, diabetes, urinary tract
infection, metabolic disorder, tuberculosis, smoking,
and alcohol or chronic drug intake were excluded
from both the groups.

Infants were excluded if they had history of difficult
delivery, fetal distress, congenital malformations,
birth injury or any complication-requiring special
care e.g. sepsis, seizure, respiratory distress,
congenital heart disease, hypothermia,
hypoglycemia and hyperbilirubinemia. Infants born
to mothers who received sedatives /anesthesia
within 4 hours prior to delivery were also excluded.
All included newborns were delivered by vaginal
route, with vertex presentation.

Concentration of 8-epi-prostaglandin 2 alpha in
serum was determined by specific ELISA Kit for
human (8-epi-PGF2a) of CUSABIO Chemical
Company, China. Atomic absorption spectrometry
technique is used in estimation of selenium and this
test was conducted in Ibn Sina state, company of
ministry of industry and minerals.

Statistical analysis:

Data were analyzed by statistical packages of SPSS
18 (statistical packages for social sciences-version
18). All data were presented as a mean + Sd.
Statistical differences among groups were carried
out by one-way analysis of variance (ANOVA).
Correlation between the variables was performed by
spearman correlation coefficient. P values were
significant if <0.05, the receiver operating
characteristic (ROC) curve as used to define the
diagnostic value and best cutoff points of each cord
and maternal oxidative stress.

RESULTS

In the current study, the cases were compared
regarding the maternal age range 18-34 year,
gestational age ranged from 25-41 weeks and parity
ranged from 1-3.

There was no significant among study groups in
mean of maternal age and parity (P value > 0.05),
while there was significant difference in mean
gestational age (P value < 0.001). Neonates showed
significant differences in means of weight, head
circumference and length among study groups,
while maternal was no significant difference in
means height, Pre-pregnancy BMI and significant
difference in means of BMI at delivery, weight gain

among study groups by using one-way ANOVA test
(Table 1).

Table (1): Anthropometric and demographic
characteristics of studied groups

Preterm Term-LBW Term -NBW
o (n=31) (n=27) (n=30) P
Characteristic Mean+SD Mean+SD Mean+SD value
Neonatal
Gestational age 30.86%3.5 38.93+1.32 39.49+1.5 0.001
(weeks)
Birth weight (gm) | 1408+564.1 2146.7 £152.53 3180 +289.7 0.001
Birth Head 31.73£ 0.6 32.49 £0.89 3427+ 1.86 0.004
circumference (cm)
Birth length (cm) 44.12+0.85 47.56+ 1.7 49.13+4.13 0.001
Parity 1.936+0.9 2.04+0.76 1.867+0.9 0.75
Maternal
Maternal age (years) 24.3844.43 25.43+4.45 25.1£3.82 0.627
Maternal Height 157.75+6.01 158.46+8.06 160.4+7.96 0.355
(cm)
Pre-pregnancy 21.08+3.9 22.5+5.42 23.87+4.71 0.072
BMI(Kg/m2)
BMI(Kg/m2) at 24.494+4.16 25.25+3.86 27.7£2.31 0.003
delivery
Gestational 8. 45+1.76 9.1£2.2 12.135+3.47 0.001
weight gain (kg)
Table (2) revealed that there was significant
differences in means of cord and maternal 8-epi-
PGF2a in Preterm, Term-LBW and Term-NBW, p
value <0.001 by doing one-way ANOVA test
showed there is a significant decrease in the serum
cord selenium levels of preterm and Term —LBW as
compared toTerm-NBW, with (P value 0.002),
while there was no significant difference in means
of maternal selenium levels.
Table (2): Comparison of 8-epi-PGF2a and selenium
in studied groups
Preterm (n=31) Term - LBW Term —- NBW
Mean+SD (n=27) (n=30)
Parameters Mean=SD Mean=SD P value
Lipid Peroxidation
Cord 8-¢pi-PGF2a 674.44 £226.2 142.37+25.44 102.3£10.17 <0.001
(pg/ml)
Maternal 8-epi-PGF20 489.1160.72 200.23+53.63 124.07£10.55 <0.001
(pg/ml)
Trace el
CordSe (ppm) | 0.0340.014 | _ 0.042+0.028 0.066£0.019 | 0.002
Maternal Se (ppm) | 0.073x0.029 | 0.077x0.012 [ 0.08120.016 [  0.167

Table (3) showed that the results in low birth weight
were statistically significant negative correlations
that were observed between the levels of cord and
maternal 8-epi-PGF2a and statistically significant
positive correlations were observed between the
levels of cord and maternal selenium, maternal
(BMI at delivery , gestational weight gain) and no
statistical significant correlation with maternal
height.
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Table (3): Correlation between levels of the studied parameters

and fetal outcome (birth weight)
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Figure (2): ROC curve for cord 8-epi-PGF2a between all cases

according to birth weight subgroups

Maternal nutritional marker Fetal outcome
( Birth weight)
LBW NBW
N=58 N=30
Maternal height r 0.146 0.138
p 0.821 0.274
Pre-pregnancy BMI r 0.220 0.186
p 0.094 0.395
BMI at delivery r 0.452 0.213
p 0.016 0.146
Weight gain r 0.483 0.272
p 0.023 0.210
Maternal Se r 0.274 0.236
p 0.042 0.07
Cord Se r 0.314 0.134
p 0.03 0.15
Oxidative stress markers
Cord 8-epi-PGF2a r -0.642 -0.268
p 0.001 0.092
Maternal 8-epi-PGF2a r -0.317 -0.184
p 0.004 0.256

DISCUSSION

This study would focus on one of those factors that
affect preterm delivery and low birth weight which
is maternal nutrition, which is one of the important
determinants of birth weight (14). Extra nutrition is
needed during the pregnancy and adequate intake of
minerals and vitamins is advisable to interfere with
the incidence of adverse effects in the mother and
the fetus.

Level of oxidative stress is important factor in
embryogenesis, as well as in pregnancy and normal
birth (15). In this study, the association of
peripartum lipid peroxidation with gestational age
was evaluated cord and maternal levels of 8- epi-
PGF2a were significant higher in preterm infants as
compared with term —LBW and term- NBW infants
as shown in table (2). There were significant an
inverse correlation with increasing gestational age,
which were in accordance with other studies
reported by (16). Therefore, lipid peroxidation in
preterm Dbirth, and the relative influence of
accompanying peripartum factors, appears to vary
according to degree of prematurity. The cord and
maternal levels of 8-epi-PGF2a as a marker for lipid
peroxidation was assessed by an ROC curve
analysis (figures 2,3).
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Figure (3): ROC curve for maternal 8-epi-PGF2a between all cases

according to birth weight subgroups

The best cut off values of 8-epi-PGF2a between all
cases according to birth weight subgroups for cord
was 122 pg\ml the optimal combination of
sensitivity and specificity for cord (95.2% and
96.7%) respectively, area under the curve was
0.991, and the maternal optimal combination of
sensitivity and specificity were ( 96.8% and 96.7% )
respectively, area under the curve was (0.982 )was
determined at a cutoff value of 118 pg/ml. Those
findings suggest that factors play important role in
the preterm infant than in LBW-term and NBW-
term. This would imply that although still immature,
infants born > 37 w have relatively effective
antioxidant defense capacity that might protect
against early lipid peroxidation and its
consequences.

Cord serum level of 8-epi-PGF2a were higher than
those found in maternal serum and could reflect the
oxidative challenge presented at birth, when there is
transition from a relatively low intrauterine oxygen
environment to a significantly higher extrauterine
oxygen environment.
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Study findings suggest that the route of delivery has
an effect on oxidative stress in newborns exposed to
oxidative stress during delivery. It can be suggested
that the antioxidant system works more efficiently
to overcome oxidative stress in newborns delivered
via cesarean section. (17). In this study found that
decrease in cord selenium concentrations is
observed in preterm and term-LBW compared with
term-NBW. A statistically significant positive
relationship was found between cord Se serum
concentrations and birth weight , maternal Se serum
concentration were stable throughout gestation, and
maternal Se was non-significant positive correlated
with birth weight , which were in accordance with
other studies reported by (18).

Study has been indicated that maternal serum Se
concentration was an independent predictor of birth
weight (19). Multiple factors, including maternal
nutritional status, can influence birth weight. BMI
before pregnancy is often used as a marker of the
mother’s nutritional status, and can affect the birth
weight of neonates (20-22). However, in the current
study, maternal pre-pregnancy BMI was normal and
it was found no significant correlation with low
birth weight but maternal gestational weight gain is
significant positively influenced with LBW. Similar
to the findings of the current study showed that
according to normal pre-pregnancy BMI, gestational
weight gain can predict intrauterine fetal weight as
well as infant birth weight ( 23 ).

It is accepted that there is a linear correlation
between maternal prepregnancy BMI and the mean
birth weight of the infant (24). The current study
found that maternal gestational weight gain was
lower in preterm compared with LBW-term and
NBW-term, this suggest that mothers with low
gestational weight gain were at increased risk of
preterm  delivery. A study performed has
demonstrated that a higher weight gain in females
during pregnancy resulted in a large baby and an
increased frequency of cesarean section, risk of PTH,
gestational diabetes (25,26) . In this study maternal
height was found to be no significant correlation
with neonatal birth weight, which might be due to
less number of women having height less than 153
cm in the study.

The importance variable was the mother's age,
maternal age is one of the high risk factor that may
face one or more problems during their reproductive
period (27 ).

A study showed that mothers with age under 16 year
were at high risk to get SGA babies (28). Another
study suggeste that the older mothers (> 35 years)
are at a higher risk of having low birth weight
babies when compared with women of ages (20 —
29) years (29). Young or old maternal age is
associated with LBW (30). In the current study,
maternal age ranges 18-34 year, the mean of
maternal age showed no significant differences
among studied groups (P value > 0.05). In addition,
various other factors have been observed to affect
the birth weight of the infant, as follows: the gender

of the infant, gestational age, smoking, obstetric
history and genetic predisposition (31,32).

CONCLUSION

Out of the results of the current study, it can be
concluded that:

1. There was an imbalance between oxidants and
antioxidants levels resulting in an increase oxidative
stress in Preterm infants and their mothers than in
term infants. Lipid peroxidation at birth is the
highest in extremely premature infants and
decreased with increasing GA. Elevated umbilical
venous isoprostane levels suggested that oxidative
injury to the mother predispose to adverse neonatal
outcomes (low birth weight).

2. Low weight occured in pregnancy was associated
with the increased risk of preterm delivery. Neonatal
birth weight was positively correlated with maternal
weight gain.

3. Cord Se serum concentration increased and the
maternal Se difference declined with gestation
progression, probably reflecting fetal accretion of
Se.

RECOMMENDATION

It is recommended to improve maternal weight by
increasing  caloric  intake, reduce energy
expenditure, and reduce caloric depletion.
Improvement of micronutrient status could increase
food intake if underweight.
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ABSTRACT

Diabetes mellitus is a debilitating chronic disease, peripheral neuropathy is one of the most common, early and
devastating complications of diabetes in 60 % of these patients and results in pain, decreased motility, and
amputation.

The current study was conducted to investigate the relation of duration of diabetes and glycemic control with
diabetic polyneuropathy and its clinical symptoms.

A cross-sectional study involved 103 patients with type 2 diabetes mellitus and 50 apparently healthy control
subjects. The entire subjects completed a questionnaire followed by physical and neurological examination. Nerve
conduction studies (NCS) for both upper and lower limbs were done for patients and controls, in addition the
following biochemical parameters were measured: Blood glycated hemoglobin (HbAlc %), fasting blood glucose
and serum lipid profile.

The nerve conduction study (NCS) results showed 56 (54.4%) of diabetic patients had symmetrical peripheral
polyneuropathy, patients with polyneuropathy have significantly longer duration of disease and higher plasma
HbA1c% compared with other diabetic groups. Duration of the disease and plasma HbAlc are of high validity to
predict polyneuropathy in diabetic patients with areas under the curve (AUC) of 0.864 and 0.775, P < 0.001,there
were significant correlations between disease duration and glycated hemoglobin with nerve conduction study
parameters in diabetic patients with polyneuropathy. Moreover, numbness and paresthesia were associated with
highest accuracy, specificity and sensitivity for diagnosing polyneuropathy in patient with diabetes mellitus.

The study concluded that distal symmetrical polyneuropathy is the commonest type of neuropathy in diabetic
patients, Hyperglycemia and duration of the disease are important determinants in the development of diabetic
neuropathic complication.

Key words: diabetes mellitus, peripheral neuropathy, nerve conduction study (NCS).
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INTRODUCTION

Diabetes mellitus (DM) refers to a group of
common metabolic disorders that share the
phenotype of hyperglycemia with disturbances of
carbohydrate, fat and protein metabolism resulting
from defects in insulin secretion, insulin action, or
both (1).

The metabolic deregulation associated with diabetes
mellitus causes secondary pathophysiological
changes in multiple organs and systems that impose
a tremendous burden on the individual with diabetes
mellitus and on health care system (2).

Diabetes is associated with a number of
complications including: heart disease, stroke,
blindness, kidney disease, and neuropathy. Diabetic
neuropathy is the most common complication of
diabetes, with 60-70% of diabetic patients reporting
mild to severe forms of peripheral nerve
dysfunction. Diabetic neuropathy is characterized by
a number of neural symptoms including numbness,
sensory loss, and stabbing or burning pain typically
experienced in the hands and feet (3).

This study aimed to provide information about the
association of duration of diabetes and glycemic
control with diabetic polyneuropathy and its
symptoms.

PATIENTS AND METHODS

This is across-sectional study conducted at the
Department of Medical Physiology, School of
Medicine, Faculty of Medical Sciences, University
of Sulaimani and Sulaimani Diabetic Center during
the period of March 2012 — February 2013. The
study include Fifty apparently healthy subjects (29)
males and (21) females, their age ranged from 44 to
72 years (mean + SE= 55.5 + 0.96 years) and one
hundred three patients diagnosed as type 2 diabetes
mellitus (T2DM), (80 females, 23 males), with an
age ranging from 38 to 72 years (mean+SE =55.14 +
0.67 years).  Patients diagnosed as type 2 diabetes
mellitus regardless of the duration of illness were
included in the study. However, Patients with the
following conditions were excluded: rheumatoid
arthritis, thyroid disease, alcoholism, liver and kidney
disease, drugs known to cause neuropathy or
myopathy, pregnancy, positive family history of
neuropathy or myopathy (4,5). The study had been
approved by Local Research Ethics Committee of the
School of Medicine. All patients and controls gave
their informed consent. A detailed questionnaire was
completed for each included subject. Information
obtained included age, gender, smoking history,
history of alcohol consumption, duration of DM,
hypertension or cardiovascular diseases, and
symptoms related to peripheral neuropathy. In
addition height, weight, body mass index,
neurologic physical examinations were obtained.
Laboratory investigations included fasting blood
glucose (FBG), glycosylated hemoglobin (HbAlc
%), serum creatinine, and lipid profiles.

Physical examinations were performed to assess
knee and ankle jerk, muscle power and perception to
vibration. Nerve Conduction Study examinations
were performed according to the standard method
recommended by the American Diabetes
Association  (6), using Micromed EMG/EP
measuring machine (Model 171 S, code
GH17ESSM/EDC, Italy) at 20 to 25°C room
temperature, The following nerves were examined
in both control and patients: a- Motor nerve
conduction study of posterior tibial, peroneal,
femoral, median, ulnar and musculocutaneous
nerves, b- Median, ulnar, radial and sural sensory
nerve conduction study, c- F waves minimum
latency (Fmin) of posterior tibial, peroneal, median
and ulnar nerves. Bilateral nerve conduction studies
were performed for patients to improve the
sensitivity of detecting possible mononeuropathy
among them. Standard techniques of supramaximal
stimulation with rings and surface recording
electrodes were used (7).

Statistical analysis:

Statistical analyses were done using SPSS version
13-computer software (Statistical Package for Social
Sciences).The statistical significance of difference
in mean of a continuous response (outcome)
variable which is known or assumed to be normally
distributed between 2 groups was assessed by
independent samples t-test, while the statistical
significance of difference in mean between more
than 2 groups were assessed by ANOVA.

RESULTS

According to the results of NCS, the diabetic
patients were subdivided into 3 groups; group A,
included 26 diabetic patients with normal nerve
conduction study, group B consisted of 56 diabetic
patients with polyneuropathy, and group C
comprised 21  patients with  entrapment
mononeuropathy. There was no significant
difference in the mean age among studied groups.
The body mass index in the diabetic patients was
significantly higher than that of the control group,
duration of the disease showed significant difference
between the patients groups (P < 0.001) with longer
disease duration (12.4 years) among diabetes with
polyneuropathy (table 1).

In table (2), the mean fasting blood sugar of all
diabetic groups were significantly higher compared
to the controls (190.6, 227.9, 185.6 Vs 108.6,
P<0.001) respectively. In addition, the mean
glycated hemoglobin of all diabetic groups showed
highly significant increases compared to the control
group (9.2, 11.5 and 10.2 Vs 5.2, P<0.001)
respectively. Diabetic with polyneuropathy showed
significantly higher levels of glycated hemoglobin
compared to other diabetic groups. (11.5%, P <
0.001) (figure 1).
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Table (1) :Demographic parameters of the studied groups

Studies groups
Diabetic with Diabetic with Diabetic with P value
Parameters Healthy controls normal nerve ST entrapment (ANOVA)
N=50 conduction study poly N=5 6p ¥ neuropathy
N=26 N=21
Age in years
Mean = SE [ 555£096 | 532+ 14 566088 |  53.7+146 | 0.13 [NS]
Body Mass Index (Kg/m2)
Mean = SE [ 257+048 | 29 +0.86 28.8+0.7 [ 303+094 | <0.001
Duration of the Disease (years)
Mean + SE | 49+053 | 124£09 ] 7.8 £ 1.07 | <0.001
Table (2): Mean Values of Fating blood sugar and plasma HbA1C% of Studied Groups
Studies groups
Diabetic Diabetic
i i P val
Parameters Healthy controls WELE T norn}al polyneuropathy entrapment vaue
v nerve conduction (ANOVA)
N=50 (A)N=125 B) neuropathy (C)
N=53 N=21
Fasting Blood sugar mg/dl
Mean + SE [ 108.6+1.54 | 190.6+8.04 227.9+£851 |  185.6+1047 | <0.001
Plasma HbAlc %
Mean + SE [ 52+0.04 | 92+0.4 115£032 |  102+041 | <0.001
16
- [¢]
14
12

10

Plasma HbA1c %
oo

6
4
2
0 ... u .
Healthy controls DM group-A DM group-B DM group-C
Study group

Figure (1): The Mean of HbAlc (Glycated hemoglobin) % in the Studied Groups

Receiver Operating Curve (ROC) analysis showed
that duration of the disease and plasma HbAlc were
of very high validity to predict polyneuropathy in
diabetic patients with areas under the curve (AUC)
0f' 0.864 and 0.775, P < 0.001, respectively (table 3).
Validity parameters showed that optimum (typical)
cut-off value for the duration of the disease which
associated with a sensitivity of (83.9%) and
specificity of (73.1 %) is 6.5 year. Testing positive
at this cut-off value may establish the diagnosis of
peripheral polyneuropathy in clinically suspected

cases with (96.6 %) confidence (table 4). The
optimum cut-off value for the glycated hemoglobin,
which is associated with 87.5% sensitivity and 53.8
% specificity, is 8.8%. Testing positive at this cut
off value may establish the diagnosis of peripheral
polyneuropathy in clinically suspected cases with
(94.5 %) confidence.
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Table (3): ROC area for selected quantitative indices
when used as a test to predict polyneuropathy among

diabetics
ROC area P
Duration of the Disease 0.864 <0.001
Plasma HbAlc % 0.775 <0.001

Table (4): Validity parameters for selected quantitative parameters
indices when used as a test to predict polyneuropathy among diabetics

s PPV at NPV at
osttiveit pretest pretest
> cault-off Sensitivity Specificity Accuracy probability probability
value =90% =10%
Duration of the Disease in year
65 | 839 | 731 | 805 ]966 [ 976
Plasma HbAlc %
8.8 875 | 538 | 768 | 945 [ 975

Among sensory nerve conduction study indices all
the selected parameters were of high validity to
predict polyneuropathy in diabetic patients, but the
nerve sensory conduction velocity was of highest
validity (AUC = 0.88, P < 0.001), followed by
median nerve sensory action potential amplitude
(AUC = 878, P < 0.001), while Among the F wave
latencies, tibial minimum F wave latency was of
highest validity (AUC = 0.891, P < 0.001) to predict
polyneuropathy. However, among motor nerve
conduction study parameters, peroneal nerve motor
conduction velocity was of best validity (AUC =
0.82, P < 0.001), followed by femoral nerve distal
motor latency (AUC =0.813, P <0.001) (table 5).

Table (5): ROC area for selected sensory and motor nerve
conduction indices when used as a test to predict
polyneuropathy among diabetics

ROC area P

Sural nerve sensory
conduction velocity in 0.88
meter / second

<0.001

Median nerve sensory
nerve action potential
amplitude in microvolt

0.878 <0.001

Tibial nerve minimum F

0.891 <0.001
wave latency

PC]"OI‘IC&] nerve motor
conduction velocity in 0.82
meter/ second

<0.001

Femoral nerve distal
motor latency in
millisecond

0.813 <0.001

There were interesting and significant correlations
between disease duration and glycated hemoglobin
with nerve conduction study parameters. Disease
duration was significantly positively correlated with
ulnar sensory latency (r = 0.31, P = 0.024), ulnar
and peroneal distal motor latency (r= 0.294, P=
0.033, r=0.288, P= 0.036), and median, peroneal
and tibial minimum F wave latency (r= 0.359, P=
0.008, r= 0.0347, P.011, r = 0.316, P=0.021)
whereas negatively correlated with median, ulnar
and radial sensory nerve action potential amplitude
(r=-0.349, P =0.01, r = - 0411, P =0.002, r = -
0.312, P = 0.023). Moreover, median and femoral
compound muscle action potential amplitude (r = -
0.335, P =0.014, r =-0.449, P = 0.047) respectively
and tibial and femoral motor nerve conduction
velocity (r = - 0.476, P < 0.001, r = - 0.465, P =
0.039) are also significantly negatively correlated
with duration of the disease (table 6).

In addition to that, Plasma HbAlc% was
significantly positively correlated with radial and
sural sensory latency (r = 0.31, P = 0.029, r = 0.36,
P = 0.003) and tibial minimum F wave latency (r =
0.385, P = 0.026) whereas negatively correlated
with median, sural sensory nerve action potential
amplitude (r = -0.244, P = 0.047, r = - 0.414, P =
0.001), peroneal motor nerve conduction velocity (r
=-0.479, P = 0.002) and femoral, musculocutaneous
compound muscle action potential amplitude (r = -
0331, P = 0018, r = - 0367, P = 0.024)
respectively (table 7).

All The diabetic patients with positive history of
(numbness, parathesia, muscle cramp or pain and
decreased muscle power) showed significantly
higher plasma HbAlc and longer disease duration
compared to those without these clinical findings
(tables 8-11). Numbness and paresthesias were
associated with highest accuracy, specificity and
sensitivity for diagnosing polyneuropathy in patient
with diabetes mellitus followed by absent vibration
sensation test.
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Table (6): Correlations between selected parameters in diabetic patients with polyneuropathy

Median Ulnar nerve Peroneal Tibial nerve | Femoral Femoral nerve
Ulnar Proneal
A nerve sensory nerve . motor nerve motor motor
Median nerve . + nerve . nerve Tibial nerve . .
q .| sensoryactio | nerve action distal q q conduction | conduction compound
Parameter Fmin latency in q q sensory Fmin Fmin latency - P f q q
i n potential potential 2 motor q o o TH velocity in | velocity in | action potential
milisecond q 5 q .| latency in .| latency in | in milisecond 5 g
amplitude in | amplitude in | ... latency in | .. meter / meter / amplitude in
. . milisecond | ", . milisecond .
microvolt microvolt milisecond second second microvolt
Duration of the discase r=0.359 r=-0.349 r=-0.41 =0.31 =-0.288 | r=-0.347 r=0.316 r=-0.476 =-0.465 r=-0.449
P =0.008 P =0.01 P=0.002 P=0.024 P=0.036 | P=0.011 P=0.021 P<0.001 P=0.039 P=0.047
Table (7): Correlations between selected parameters in diabetic patients with polyneuropathy
Musculocuta .
Peroneal Median
. Sural nerve _ Femoral nerve | neous nerve
Median nerve . Sural nerve Tibial nerve
. Radial nerve| sensory compound motor .
sensory action A nerve motor nerve X sensory Radial nerve
. sensory nerve action 2 A muscle action | compound o
Parameter potential A g sensory |conduction| Fmin 3 q action sensory latency
q q latency in potential A oo fl q potential action q q ol
amplitude in . . .| latency in | velocity in | latency in . . q potential in millisecond
. millisecond | amplitudein | .. o amplitude in potential .
microvol y milisecond | meter/ |milisecond 5 . .| amplitude
microvolt microvolt amplitude in | . .
second 3 in microvol
microvolt
Plasma HbA ¢ r=-0.244, r=03l1, r=-0414 |r=036,P | r=-0.479, | r=0.385, r=-0.331, r=-0.367, | r=-0.244, r=03l1,
P =0.047 P=0.029 P=0.001 =0.003 P=0.002 | P=0.026 P=0.018 P=0.024 P =0.047 P=0.029

Table (8): Mean values of duration of disease, plasma HbAlc in diabetic patients with positive and negative history of

paresthesia
Parathesia
Negative Positive P (t-test)
(N=35) (N=68)
Duration of the Disease (Years)
Mean + SE | 4.6 £0.58 | 10.9+0.73 [ <0.001
Plasma HbAlc %
Mean + SE 9.5+0.46 | 10.9 +0.27 | 0.013

Table (9): Mean values of duration of disease, plasma HbAlc, in diabetic patients with decreased and normal muscle

power
Muscle power
Normal Decreased P (t-test)
(N=53) (N=51)
Duration of the Disease (Years)
Mean + SE | 72+£0.67 | 12.7+ 1.04 [ <0.001
Plasma HbAlc %
Mean = SE | 9.9+0.28 | 11.5+0.37 [ <0.001

Table (10): Mean values of duration of disease, plasma HbAlc in dDiabetic patients with positive and negative history of

muscle cramp or pain

Muscle cramp or pain
Negative Positive P (t-test)
(N=58) (N=53)
Duration of the Disease (Years)
Mean = SE | 7.9 +0.72 | 11.7£1.05 [ <0.001
Plasma HbAlc %
Mean + SE | 9.2+0.22 | 12.1+0.34 [ <0.001
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Table (11): Validity parameters for selected tests or criteria when used to diagnose polyneuropathy among diabetics

AL LR Polyneuropathy Total
conduction Sensitivity % Specificity % Accuracy %

N N N
Numbness 100.0 76.9 92.7
Negative 20 0 20
Positive 6 56 62
Total 26 56 82
Paresthesia 98.2 80.8 92.7
Negative 21 1 22
Positive 5 55 60
Total 26 56 82
Absent Vibration test 72.7 96.2 80.2
Negative 25 15 40
Positive 1 40 41
Total 26 55 81
DISCUSSION

The sample of the present study included 103
patients with type 2 diabetes mellitus; proper NCS
was performed and showed that 56 (54.4%) of them
had diabetic peripheral polyneuropathy (DNP). This
finding is consistent with finding of Omer et al. (8).

There were no significant difference in the mean age
of studied groups, this indicates that the changes in
different parameters observed in the current study
were not due to age variability. In addition, diabetic
patients had higher body mass index (BMI), which
confirms that obesity is an index of insulin
resistance and accounts for poor glycaemic control
and predispose to peripheral neuropathy and other
diabetic complications (5). Interestingly, patients
with diabetic polyneuropathy had longer disease
duration (table 1). These results are in line with the
observation of previous studies (9-11), which
showed that incidence of polyneuropathy increases
with the increase in the duration of diabetes.
However, the current observation is not consistent
with result of others (8,12,13). Moreover, diabetic
polyneuropathy can be diagnosed as early as with
the diagnosis of diabetes at first time or even could
be the presenting feature of diabetes (8, 14). Current
study was directed towards finding the symptoms,
signs and electrophysiological parameters of
polyneuropathy that are influenced by these
measurable factors: HbAlc and duration of diabetes.
Patients with longer duration of diabetes had a
greater number of sensory and motor disorders; they
had more often the feeling of numbness, paresthesia,
muscle cramp or pain a finding consistent with that
reported by Kovac et al. (15), although sultana et al.
(13) showed significantly and predominantly early
motor nerve involvement rather than sensory fiber
in diabetic with neuropathy . The duration of disease
also influences the neuropathy pain to appear more
often. All clinical signs of polyneuropathy appear
more often in patients with longer diabetes duration
(Tables 8-11); they develop weakness and decrease
of muscle power in legs and arms more often, their

walk is unstable. Moreover result of the present
work showed significant positive and inverse
correlation of the disease duration with different
median, ulnar, sural, peroneal, tibial & femoral
nerve electrophysiological parameters, NCS testing
reveals axon damage of peripheral motor nerve
fiber, as well as the reduced conduction velocity of
the peripheral motor and sensory nerves due to the
loss of myelin, these important correlation point to
the importance of glycemic control and duration of
the diabetes in the development of neuropathy in
patients with type 2 diabetes mellitus.

In this study, the higher levels of glycemia
determined by HbAlc influenced the nerve
conduction study parameters specially in diabetic
with polyneuropathy, the values of HbAlc showed
statistically  significant positive and inverse
correlation with different sensory, motor and F wave
parameters of the studied nerves (tables 6, 7), a
finding consistent with that reported by (8, 16)
while Kovac show no significant correlation,
moreover the plasma level of HbAlc was
significantly higher in diabetic patients complaining
from sensory and motor symptoms of peripheral
nerve dysfunction like (Numbness, parathesia,
decrease sense of vibration, pain and decrease in
muscle power).

Several studies had been carried out to estimate the
value of different electrophysiological parameters in
the diagnosis and follow up of diabetic neuropathy
(11,17). Among the sensory nerve conduction
studies sural nerve sensory conduction velocity
(SNCV) was of the highest validity to predict
polyneuropathy among diabetic patients with area
under the curve (AUC = 0.88, P < 0.001). Similar
result were reported by other authors (19,20). While
other researchers found that sural nerve sensory
nerve action potential (SNAP) amplitude but not the
SNCV is the most sensitive parameter (8,21).
Among the F wave latencies, tibial minimum F
wave (Fmin) latency was of highest validity (AUC
= 0.891, P < 0.001) to predict polyneuropathy a
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finding which is in agreement with (22,23) On the
contrary, other researcher found that peroneal
(Fmin) latency is more sensitive than tibial (F min)
latency (17,19), regarding motor nerve conduction
study parameters, peroneal nerve motor conduction
velocity was of best validity (AUC = 0.82, P <
0.001) which is in agreement with others (8,17,24),
followed by femoral nerve distal motor latency
(AUC = 0.813, P < 0.001) (table 5). These results
are in accordance to the results of other researchers
who reported that some diabetic patients develop
proximal neuropathy of the lower limbs, which is
characterized by weakness, and pain of proximal
parts of lower limb (25).
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Impact of diabetes mellitus on pulmonary functions test
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ABSTRACT

Diabetes mellitus is an endocrine-metabolic disorder resulting from insulin insufficiency or dysfunction
characterized by hyperglycemia associated with a series of macro and micro vascular complications. The study
aimed to evaluate the performance of lung functions during diabetes and establish a relationship between them.
The study involved 58 patients with diabetes mellitus and 30 apparently healthy subjects as controls. Pulmonary
functions were carried out through measuring FVC, FEV1 and FEV1/FVC ratio, with the use of a computerized
spirometer (SpiroLap III).

Among diabetic patients 68.8% showed restrictive lung disease, and lung volumes (particularly in type I)
represented by FVC (2.43L) and FEV1 (2.32L) were significantly lower (P=0.03 and P=0.02 respectively) than
those of controls (FVC=2.83L & FEV1=2.73L) with no significant difference in FEV1/FVC ratio between them.
In addition, restrictive lung disease in patients with positive diabetic complications was significantly higher
(51.72% Vs 20.68%, P = 0.005) than those with negative complications. Restrictive lung disease was significantly
higher in patients with poor glycemic control compared to those with fair and good control.

It was concluded that lungs of diabetic patients may undergo a dysfunction during diabetes represented by
subclinical restrictive diseases and its severity become more intense particularly in diabetics with poor glycemic
control which provide a clue to the idea that the lung can be a target organ for diabetic complications.

Key words: Diabetes mellitus, diabetic complications, pulmonary functions test
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INTRODUCTION

Diabetes Mellitus (DM) is a mixture of metabolic
and endocrine disorders and one of the major
worldwide health problems nowadays characterized
mainly by hyperglycemia associated with a
dysregulation in carbohydrate, fat and protein
metabolism that results from insufficiency in insulin
secretion or function (1). There are two main types
of Diabetes Mellitus; type I or insulin dependent
diabetes mellitus (IDDM) and type II. The first form
is immune mediated disorder occurs as a result of
autoimmune damage of B-cells in Langerhan's islets
leading to a severe deficiency of insulin (2). Type II
affects approximately 90% of diabetic populations
usually after the fourth decade of age characterized
by insulin resistance. Although genetics plays a
major role in the incidence of DM, environmental
factors have influences as well, such as obesity,
unhealthy diet, longevity... etc (3, 4). Diabetes has
been associated with a series of complications.
Microvascular complications including diabetic
retinopathy, nephropathy and neuropathy; whereas
macrovascular complications such as coronary
artery disease and peripheral vascular disease (5).
Lung diseases can be classified into two major
categories; obstructive diseases that result from
obstruction of the airway passage such as chronic
obstructive pulmonary disease, whereas restrictive
diseases involve fibrosis of interstitial lung tissue
(6). Evaluation of pulmonary functions are
performed using spirometry to differentiate between
obstructive and restrictive diseases depending on
FEV1/FVC ratio (7). A variety of research have
been conducted in the context of diabetes
complications but very few studies were performed
examining the effects of diabetes on lung functions
through estimating lung capacities in diabetic
patients compared with non diabetic controls. These
studies concluded that both type I and type II
diabetics develop a decline in lung functions
particularly 5 years after the onset of diabetes (8, 9)
although there is controversy in other studies (10).
We hypothesized that, in addition to the ordinary
complications that are developed as a result of
diabetes, abnormalities in lung functions may be
noticed as well, for that reason this study was
designed to evaluate pulmonary functions in
diabetes mellitus to prove that whether or not the
lung is a target of DM.

PATIENTS AND METHODS

This study was conducted at Duhok Diabetic Centre
(D.D.C.) from March 2013 to June 2013.

Two groups were included in this study. The first
group involved 58 patients with known diabetes
mellitus, this group was subdivided into two
subgroups. The first subgroup composed of 45
patients with non insulin dependent D.M. (type 11
diabetes mellitus) (16 Male and 29 female, average
age of 44.6 + 1.07 years). The second subgroup

consisted of 13 patients with insulin dependent
diabetes mellitus (type I diabetes mellitus) (8 Male
and 5 female, average age of 28.6 £1.9 years). All
patients were selected randomly from Duhok
Diabetes Center.

The second group comprised of 30 apparently
healthy subjects (19 male and 11 female, average
age of 38.9 & 1.49 years). All members of this group
underwent clinical and laboratory assessments by
the researchers to confirm they are free of diabetes
or inflammatory conditions.

The acquired data at study entry included age,
gender, height, weight, blood pressure, and patient's
history including type and duration of diabetes
mellitus,  diabetic  complications, respiratory
problems, smoking as well as the medications.
Diabetes was defined by self-report of diabetes
diagnosis or use of diabetes drug or if fasting
plasma glucose >126 mg/dl (11).

Patients were classified according to HbAlc % into
three groups (good control < 6.5 %, fair control >
6.5% - < 7.5%, poor control > 7.5%) (12). Diabetic
patients of both types were selected carefully using
the previously mentioned criteria in the definition of
diabetes. Then 10 ml of blood sample was taken
both from patients and from controls, one part was
send for complete blood count and HbAlc %,
another part was distributed into two tubes (EDTA
containing tube to obtain plasma and plane tube to
obtain serum). Centrifugation was done for each
sample then plasma and serum were distributed into
labeled epindorff tubes and frozen at -28C° till time
of analysis.

Pulmonary function, Percentage of Oxygen
Saturation (SpO2 %) of Blood and pulse rate were
carried out using an instrument Spirolap III colour
(a computerized Spirometer, 00155 ROME-Italy).
Patients were asked to take a rest for at least 15
minutes, then they were made to undergo pulmonary
function test for three times at every 15 minutes
interval. Mean of three measurements was taken
into consideration.

High Sensitivity C-Reactive Protein (hs-CRP)
ELISA, Monobind Inc., USA Kit was used for
quantitative determination of high sensitivity C-
reactive protein in human serum.

Other biochemical tests like Fasting blood sugar,
Lipid profile [total cholesterol level, triglyceride,
high density lipoprotein (HDL) and low density
lipoprotein (LDL)], Blood wurea and Serum
creatinine were also measured in this study using
chemical autoanalyzer. HbAlc percentage was
estimated using commercial kit
(StanbioGlycohemoglobin Pre-Fil procedure No.
P350).

Data were translated into a computerized database
structure. All statistical analysis were computer
assisted using SPSS version 18 (Statistical Package
for Social Sciences). All the outcome quantitative
variables were described by mean and SE (standard
error), and the independent samples t- test was used
to test statistical significance of difference in mean
between two groups, while more than two groups
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one way ANOVA was used. The differences in
proportion of population between two groups and
more than two groups were assessed by chi-square
test.

P value less than the 0.05 level of significance was
considered statistically significant (13).

RESULTS

Results showed highly significant increases in the
mean HbA1c¢%, total W.B.C count, F.B.S hs-CRP in
diabetic patients compared with control group,
associated with significant decrease in Hb level in
diabetic patients (table 1).

Table (1): Comparison of blood sugar, inflammatory
marker (CRP) and hematological parameters between
diabetic patients and control

Vs 12.06% and 8.62% respectively, P = 0.001)
(Table 5). According to the type of diabetes,
restrictive lung disease were significantly higher in
type I diabetes than type II (100% Vs 63.04%, P =
0.039) (Table 6).

Table (3): Categories of patients according to results of
pulmonary function test (PFT)

Diabetics
population No. of patients % of patients
No. =58
Normal PFT 14 2413 %
Obstructive 2 345 %
Restrictive 42 72.41 %

Table (4): Comparison of pulmonary function
according to history of diabetic complications

Diabetics Control

Parameters Mean + SE Mean + SE P value

Hb g/dl 13.61 £0.22 1442 +£0.33 P =0.04
HbAlc % 8.5+0.3 4.94 +0.03 P=0.001
Total WBC cell/mP® 8.15+0.24 6.83 +£0.31 P =0.001
FBS mg/dl 177 +£9.22 98.9 £+ 1.39 P =0.001

hs-CRP mg/dl 9.22+£0.23 3.26+0.6 P =0.001

cm]z;:;?ceatteifms N;;"%al Obstructive Restrictive
Positive No.=10 No.=1 No. =30

complications 17.24 % 1.72 % 51.72 %
Negative No.=4 No.=1 No. =12

complications 6.89 % 1.72 % 20.68 %
P value 0.1 (NS) 1 (NS) 0.005

The mean level of both forced vital capacity (FVC)
(2.43 Vs 2.83) and forced expiratory volume during
the first second (FEV1) (2.32 Vs 2.73) showed
significant decreases in patient group compared to
control (P=0.03 and P=0.02 respectively). On the
other hand, FEV1/FVC %, peak expiratory flow and
forced expiratory flow 50% showed no significant
alterations (table 2).

Table (2): Comparison of pulmonary function
parameters between diabetic patients and control

Table (5): Comparison of pulmonary function tests
according to glycemic control state

Glycemic Normal
control PFT Obstructive Restrictive
(No. =58)
Good control No.=5 Zero No.=5
8.62% 0% 8.62 %
Fair control No.=2 No.=1 No.=7
344 % 1.72 % 12.06 %
Poor control No.=7 No.=1 No. =30
12.06 % 1.72 % 51.72 %
P value 0.2 (NS) 1 (NS) 0.001

Pfuul:;:il:;l;y Diabetics Control P value Table (6): Comparison of pulmonary function test
Mean + SE Mean = SE i i
Parameters according to type of diabetes
FVC (Liter) 243 £0.09 2.83+£0.19 P=0.03
FEV1 (Liter) 2.32+0.09 2.73+0.16 P=0.02
FEV1/FVC % 85.9+0.73 87.3+0.93 P(;é)f th]\\}):tisstg)[)e N(}:l;f;al Obstructive Restrictive
PEF (Liter) 4.23+0.18 4.58 £0.33 P=03 Type I Zero Zero No.=13
(NS) No.=13 0% 0% 100 %
FEF 50% 341+0.13 3.92+0.28 P=0.07 Type 11 No. =14 No.=2 No. =29
(NS) No.=45 30.43 % 435% 63.04 %
P value 0.039

According to results of pulmonary function test
(PFT), 14 (24.13%) of patients revealed normal
PFT, 2 (3.45%) showed obstructive lung disease,
However, and interestingly majority of patients 42
(72.41%) have PFT consistent with restrictive lung
disease (Table 3). Moreover, restrictive lung disease
were significantly higher in diabetic patients with
positive history of diabetic complications compared
to those with negative complications (30 (51.72%)
Vs 12 (20.68%), P = 0.005) (Table 4). Additionally,
patients with poor glycemic control showed
significantly higher restrictive lung disease
compared to those with fair & good control (51.72%

DISCUSSION AND CONCLUSION

Current results showed a highly significant
elevation in the inflammatory markers (hs-CRP and
the total WBC count) in diabetic patients compared
with control (P = 0.001). Such findings indicate that
inflammation is enhanced in diabetes i.e. there is
existence of systemic inflammation during the
pathogenesis of diabetes which is triggered by
hyperglycemia and this statement is strongly
approved in previous studies (14-16). In addition,
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there is an association between glycemic status and
systemic inflammation in diabetic patients (17,18).
Previous literature indicated that hyperglycemia can
be regarded as an inducer of the inflammatory
response in lungs during diabetes (19). Histological
examination of biopsies taken from streptozotocin
induced diabetes rats showed alterations in the
structure of interalveolar septum, Clara cells and
alveolar walls, which revealed signs of
inflammation in the basal laminae of alveoli and
alveolar epithelia (20). Other studies showed an
increase in intravascular macrophages suggesting
the presence of inflammation (21, 22).

Regarding pulmonary performance in diabetes, this
study demonstrated a significant decrease in both
FVC and FEV1, although the FEV1/FVC ratio was
elevated and  statistically not  significant.
Furthermore, majority of diabetic patients revealed
abnormal lung function test of restrictive type.
Although there is controversy regarding the impact
of diabetes on lung functions (23), previous studies
support these findings regarding a remarkable
reduction in pulmonary function parameters
particularly FEV1 and FVC in diabetic subjects (24-
28). In the current study, the restrictive lung disease
was significantly higher in diabetic patients with
poor glycemic control. The possible mechanism
could be due to up regulation of systemic
inflammation that may lead to pulmonary
inflammation (29), in addition to non enzymatic
glycosylation resulting in destruction of connective
tissue of the lung ( 30, 31). In-vitro exposure of
endothelial cells to high levels of glucose enhances
inflammatory process by stimulating mitochondria
to produce high levels of reactive oxygen species
(ROS) which subsequently enhances inflammation
(32, 33).

In addition to the influences of diabetes on
pulmonary functions, the data of this study
confirmed that the diabetic patients who have
positive complications are at high risk for
developing pulmonary dysfunction particularly
restrictive lung diseases. These data illustrate that
pulmonary dysfunction in general may be
considered one of the complications of diabetes (34-
37). Moreover, restrictive lung disease was
significantly higher in type I diabetics compared
with type II (P=0.03); although, it has been found in
both types. Accordingly, it can be concluded that
patients with type I diabetes are more susceptible to
restrictive disease than type I1.

In summary, it can be concluded that pulmonary
dysfunction in general and restrictive lung diseases
in particular may be considered another
complication of diabetes specifically in type I
diabetics, which emphasize the idea that lungs being
a target organ in diabetes. Therefore, it is suggested
that diabetics and people who are at risk of
developing diabetes should be subjected to
pulmonary functions test as a screening test.
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The outcomes of parents' education in control of children with Insulin dependent

diabetes mellitus in Baquba — Diyala — Iraq

Dawood S. Al- Azzawi
College of Medicine / University of Diyala / Republic of Iraq

ABSTRACT

The current study was conducted to find the relation between parents' education in children having type one
diabetes mellitus (TI DM) up to 15 years old, with the control of the disease as regards to the occurrence and
frequency of acute complications and the results of HbAlc. A group of type 1 insulin dependent diabetic children
who registered in diabetic center in Baquba city- Diyala-Iraq were studied for some acute complications and
their parents' education.

This cross-sectional study included one hundred children having IDDM in the age group of <1 year up to 15
years who attended the diabetic clinic in Baquba city- Diyala —Iraq during the period March.2013 —Feb..2014.
Data was collected from patients and their relatives by direct interview and some other data were collected from
the case-sheets of the patients. The data included ; the presenting compliant, patient age , sex, number of
admissions to hospital, type and number of acute complications ( hypoglycemia, attacks of ketoacidosis and UTI)
occured to the patients during this period, level of HbAlc and the level of education of parents.

The total number of patients were 100 males 46 and 54 females, 4% of them were below 2 years, 13% between
2-5 years and 83% were between 5-15 years. The number of complications ( diabetic ketoacidosis and
hypoglycemic attacks) were high percentages among patients with low-education parents, while there was few to
nearly zero % among those with highly educated parents, and it was found that 24% of diabetic males have
frequent attacks of urinary tract infections(UTI) while affected diabetic females with UTI was 57%.

It is concluded that there is a clear relationship between parents; education and control of their diabetes, which lead
to recommend that parents education should be estimated as part of the management of these patients, and to
create group lectures and symposium work shops to parents who have patients with TI DM to educate the parents
and to transform the information between them.

Key words: diabetes mellitus, HbAlc, ketoacidosis, hypoglycemic attacks
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INTRODUCTION

Diabetes Mellitus (DM) is a metabolic disorder of
multiple etiologies characterized by chronic
hyperglycemia due to defective insulin secretion or
defective insulin action or both. It is common
metabolic disease in man (1).

Insulin dependent diabetes mellitus is also known as
juvenile DM. It is the commonest type in childhood.
It occurs due to defective insulin secretion as a
result of B-cell destruction in the pancreas
(immune-mediated) usually leading to an absolute
insulin deficiency (1,2).

Type II diabetes mellitus (TII-DM): Non-insulin
dependant diabetes mellitus (N1DDM), formerly
known as adult-onset diabetes maturity-onset
diabetes (MOD). It occurs as a result of insulin
resistance with relative insulin deficiency (2).
Maturity-onset diabetes of the young (MODY) is
another presentation of diabetes.

Abnormal carbohydrate tolerance may also occurs
in children who have a strong family history of
diabetes type Il in a pattern of dominant inheritance
and require treatment with insulin (3).

In type I DM, there is no clear pattern of
inheritance. Family history is present in 10% of
cases. Considerable evidences now support an
autoimmune basis for development of T I DM, and
autoimmune destruction of pancreatic islets, as there
are islet cells antibodies (ICA), increase prevalence
of T 1 DM among persons with Addison disease,
Hashimoto thyroditis and pernicious anemia (4).
TIDM is frequently associated with certain
histocompatibility antigens HLA particularly HLA-
B8 -DR3 -B/WI15 and —DR4.

Epidemic of mumps, rubella and coxsakie viral
infections had been associated with subsequent
increase in incidence of T I DM. Stress and
exposure to certain chemical toxins have been
implicated for development of T I DM (4).

The prevalence of TIDM among school-aged
children in USA is about 1.9/1000. Incidence varies
from 8 to 17 per 100,000 in Northern Europe and
USA, with a high of about 35 per 100,000 in
Scandinavia to a low of 1 per 100,000 in Japan and
China.

The frequency is highly correlated with increasing
age. Males and females are equally affected and
there is no apparent correlation with socioeconomic
status.

Peak of presentation occurs in two age groups; at 5-
7Tyears of age and at puberty, 1 peak corresponds to
the time of increased exposure to infectious agents,
while the 2™ peak is correspond to the pubertal
growth spurt induced by gonadal steroids, which
may antagonize insulin action and to the emotional
stresses of puberty. Seasonal variation, more
frequency appears in autumn and winter months
4,5).

In T1DM, insulin serum level may be even zero.
The pathogenesis includes destruction of 90% of the
B-cell in the pancreas. Insulin is anabolic hormone,
which leads to an increase in the uptake of glucose

by the liver cells and muscles and increase of
synthesis of lipids and proteins. Thus, a decrease in
insulin leads to decrease in uptake of glucose and
leads to hyperglycemia. It also leads to a break
down of lipids and proteins, which lead to ketone
bodies formation, thus chronic hyperglycemia more
than 180mg/dl leads to glucosuria, which leads to
polyurea and polydypsia and muscle wasting and
dehydration. Ketoacidosis leads to hyperventilation
with lethargy and sometimes coma and death ensue
in few months (5,6).

The natural history included 4 distinct stages: 1)
preclinical f-cell autoimmunity with progressive
defect of insulin secretion, 2) onset of clinical
diabetes, 3) transient remission “honeymoon
period,” and 4) established diabetes associated with
acute and chronic complications and decreased life
expectancy (6,7).

At early presentation, acute onset duration varies but
it often less than one month. These include
polyurea , polydypsia, weight loss, polyphagia,
nocturia, secondary enuresis, which means enuresis
in a previously toilet-trained child, pyogenic
infections of the skin and monilial vaginitis in
teenage girls.

At late presentation, ketoacidosis may be
responsible for initial presentation of many diabetic
patients, history of polyurea, polydypsia, nausea,
vomiting, lethargy, poor concentration (defective
school performance), abdominal pain with or
without acute abdomin, hyperventilation with fruity
odor, and drowsiness from disorientation to coma
and signs of dehydration (8).

Diagnosis of T1DM depends on clinical and
laboratory findings, such as
random blood sugar more than 200mg/dl is
diagnostic and urine test glucosuria.

The families should be aware about several issues
related to diabetic patients they have. Such issues
are: the nature of the diabetes mellitus, the control
of the disease and it’s complications (acute
hypoglycemia and ketoacidosis) and injection site
problems.

The injection site roblems include:

1- Lipohypertrophy, which ioccurs due to insulin
injection, or due to Ag-Ab reaction.

2- Skin lession: the site of injection has suspitability
for infection as canidiasis, pustules, thick skin side
effect of insulin treatment as necrobiosis and
lipodiabetoconum.

Another diabetes consequence is impaired vision,
which results from a transient change in osmotic
pressure of the lens leading to early blindness.

Late complications also include hepatomegaly, that
is described as a fluctuation between hypo and
hyper glycemia in poorly controlled T1DM patients,
which leads to glycogen deposits in the liver leading
to hepatomegaly.

Then, joint contracture is one of the late
complications of diabetes, that is described as a
finger flexion deformity with adherent skin, growth
failure occur in poorly controlled diabetic, with
association to hypothyrodism (9,10).
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HbAlc measurement of the level of glycosylated Table (2) described the level of the education of
hemoglobin is a good indicator for long-term parents' education.
glycemic control. It results from non-enzymatic
reaction between glucose and hemoglobin (Hb,,.), Table (2): Distribution of the patients according to the
(normally 5% of adult Hb is glycosylated). It parental education
reflects the average blood- glucose level in the last 2 _
months. It should be measured every 3months, and Level of parental Number of patient
it should not be more than 7% (good control), but in education accozgllincgagz;ental
case of poor control it may reach 12 % (11,12). Not educated 0
Primary school 40

Secondary school 30

Post- graduate level 5
One hundred children with the age ranged from <1-
15 years who attended the diabetic center in Baquba
city- Diyala Governorate —Iraq during the period Table (3) showed the distribution of patient
(March.2013 —Feb. 2014), and having T1DM according to complications (DKA) related to
diabetes were included in this study. Data were parental education. Percentage of patients with TI
collected from the patients and their relatives by DM and DKA attack whose parents are not educated
direct interview. Some data were collected from the is 85%. Percentage of patients with DM and DKA
case-sheets of the patients. Data included the attack whose parents complete primary school is
presenting compliant, patient age and sex 62.5% . Percentage of patients with TI DM and
distribution, number of admission to hospital, type DKA attack whose parents complete secondary
and number of complications and results of frequent school is 33.3%. Percentage of patients with TI DM
measurements of the level of glycated hemoglobin and DKA attack whose parents complete collage is
(HbAlc). The records of the level of the education Zero.
of the parents of each patient were done and their
knowledge about the disease of their children Table (3): Distribution of complications (ketoacidosis
regarding the management were discussed. The DKA) in patients with TI DM according to the level of

necessary daily investigations such as diet parental education

regulation, insulin routes of administration, exercise

tolerance and its effects on insulin dose regulations Number of DKA Level of parental %
. . patient education

were discussed, as well as the psycholgglcal aspects 20 7 Not educated 85
of both of them. Furthermore, their knowledge 20 25 Primary school 625
about the different complications of the disease 30 10 Secondary school 333
whether acute complications or late and chronic 5 0 Collage 0

complications later on in regards to methods of 5 0 Post graduate 0

prevention and treatment were discussed. Thus, in

this cross-sectional study; few frequent acute

complications (hypoglycemia, diabetic ketoacidosis, Table (4) showed the distribution of patients
and urinary tract infections) and the level of HbAIC according to complication (hypoglycemia) related to
were studied and correlated with educational status parental education. Percentage of patients with TI
of their parents. DM and hypoglycemia attack whose parents not

educated is 80%. Percentage of patients with TI DM
and hypoglycemia attack whose parents complete

RESULTS primary school is 67.5% . Percentage of patients
with TI DM and hypoglycemia attack whose parents

Table (1) showed the distribution of patients with TI complete secondary school is 40% . Percentage of

DM according to age and sex. 4% of patients were patients with TI DM and hypoglycemia attack

below 2 years, 13% between 2-5 years, 83 % of whose parents complete collage is 20%.

them between  5-15 years, 46% were males and

54% were females. Table (4): Distribution hypoglycemia in patients with

TI DM according to the level of parental education
Table (1): Distribution of patients with TI DM

accoding to age and sex Number of | hypoglycemia Level of parental %
patient education
Age No. Male Female % 20 16 Not educated 80
<2y 4 3 1 4% 40 27 Primary school 67.5
2-5y 13 6 7 13% 30 12 Secondary school 40
5-15y 83 37 46 83% 5 1 Collage 20
Total No 100 46 54 5 0 Post graduate 0
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Table (5) showed the distribution of patients
according to HbAlc related to parental education.
An HbAlc test resulted in less than 5.6 % , which
indicated no diabetes between 5.7 % to 6.4 % is an
indication of prediabetes and needs to be watched
closely higher than 6.5 % is indicative of diabetes
results higher than 8 % indicate poor control of
diabetes. The general target for people with
diabetes is for the glycated hemoglobin to remain
less than 7 % .

Table (5): Distribution HbAlc in patients with TI DM
according to the level of parental education

Numl')er of HbAlc Level of pa}rental
patient education
20 >9 Not educated
40 >8.4 Primary school
30 <8.5 Secondary school
5 7.5 Collage
5 7.1 Post graduate

Tables (6,7) showed the results obtained regarding
the distribution of complication (UTI urinary tract
infections) in patient with TI DM according to the
level of parental education and urinary tract
infections (UTI) in patient with TI DM according to
the sex respectively.

Table (6): Distribution complication (UTI urinary tract

infections) in patients with TI DM according to the level of

parents' education

Meanwhile, this study is compared with other
studies of similar purpose in other regions of the
world and had nearly the same results.

According to this study, there was 83% of TI DM 1
are between 5-15 year and 13% of TI DM located
between 2-5 year old and 4% of TI DM are below 2
years.

In addition, 46% of patient with TI DM were males
and 54% of patient with TI DM were females.

In this study, there is about 85% of children with
TI DM whose parents are not educated have attack
of DKA because their parents forget to give dose
of insulin according to the doctor advice, sometime
bad storage of insulin, or not regulate the diet
according to the doctor advice, also some parents do
not visit the diabetic center regularly and according
to the date of visiting. There is 62.5% of children
with TI DM whose parents completed primary
school have attack of DKA and 33% of children
with TIDM whose parents completed secondary
school have attack of DKA because their parents
follow the doctor advice. However, DKA did not
occur in children with TI DM whose parents
complete collage or postgraduate because their
parents follow accurately doctor advice and have
high attention about the health condition of their
children and they know what is the complication of
missing the dose of insulin. There are 80% children
whose parents not educated have attack of
hypoglycemia because not eating food regularly
according to the doctor advice only taking insulin
regularly.

As regard to Hb Ajc the results of those patients
whose parents are highly educated were good
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Numl')er ot L Lz Ofpflremal % control with low figure (good control) while those
patient education . h £l d ‘onal level
20 17 Not educated 35 patlent_s whose parents of low educational leve
20 23 Primary school 57 have high figure of HbAlc (bad control) (8,9).
30 10 Secondary school 334 In addition, according to the study, the percentage of
5 1 Collage 20 UTI in male with TI DM is 24% and the percentage
5 1 Post graduate 20 of UTI in female with TI DM is 57%. This study is

Table (7): Distribution of urinary tract infections (UTI) in

patients with TI DM according to the sex

Male

UTI in male % Female | UTI in female %

46

11 24 54 31 57

DISSCUSION AND CONCLUSION

From logical point of view nearly all educated
parents as they have acceptable knowledge about
their child disease, they are usually keen and take
more care for their diabetic children than those
parents who are not educated enough and know very
little about diabetes and its complications, but to
have a precise idea about this condition this study
was arranged among group of diabetic children who
were attending the diabetic center in Baqubah -
Diyala province.

corresponding with another study published in
NCBI journal 2005 October (4,10).

Thus, it is concluded that there is a clear relationship
between parents' education and control of their
children diabetes.

RECOMMENDATION

Parents; education should be estimated as part of the
management of these patients and I suggested to
create group lectures and symposium work shops to
parents whose have patient with TI DM to educate
the parents and to transform the information
between them.
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ABSTRACT

Type 1 diabetes mellitus is an autoimmune disease in which the pancreas is unable to respond to secretagogue
stimulation with appropriate insulin secretion. Hyperglycemia develops when more than 70-90% of the insulin-
producing beta cells are destroyed. An autoimmune destructive process, which plays a central role in the
development of T1DM, is facilitated by the subject’s own genetic susceptibility and non-genetic factors. Non-
genetic factors include viral infections, toxic chemicals, and others. During recent years, there has been increasing
interest in the immunomodulating actions of vitamin D in T1DM and other autoimmune diseases.

The current study was performed to find out the relationship of vitamin D deficiency in children with type 1
diabetes mellitus to the control group, and to find out the relationship of vitamin D deficiency at various stages of
T1DM, at onset, at honeymoon period and on long duration, with there correlation to FBS, HbA1C, C-peptide and
PTH levels.

A prospective study was conducted from November, 2013 to October, 2014. The study group included One
hundred and twelve children, 83 patients and 29 children of healthy control group, their age ranged between
(lyear-14years). Patients with TIDM group were divided into three sub groups as follow: [newly onset diabetes
(n=29), Honeymoon diabetes (n=25), long term diabetes (n=29)]. The study included measurements HbAlc, C-
peptide, and 25(OH)D. Statistical analysis done by using Statistical Package for the Social Sciences (SPSS)
version 17.

The level of 25(OH)D was deficiency in 34.3% of children with TIDM, and only in 4% of control andthe mean
level of 25(OH)D were among patients with newly onset and honeymoon DM patients groups (76.76+£12.2)
(63.0£14.1) respectively at P value=<0.001, while in honeymoon and long duration patients groups the mean
levels of 25(OH)D were (76.76+12.2) (71.32+4.82) respectively at P value=0.001.

The prevalence of vitamin D deficiency in diabetic childrenis was considerably high in comparison to control, and
vitamin D was low at onset followed by long duration of T1DM, but higher at honey moon period.

Key words: Typel diabetes mellitus, vitamin D, C-peptide
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INTRODUCTION

Diabetes mellitus type 1 (T1D) is a complex disease
resulting from the interplay of genetic, epigenetic,
and environmental factors (1).Worldwide, the typel
diabetes epidemic represents an increasing global
public health burden, and the incidence of T1D
among children has been rising (2).Over the last few
decades, there had been an overall increase in the
incidence of type 1 diabetes of ~ 3 to 5% per year,
and it is estimated that there are ~65000 new cases
in children who are less than 15 years old (3,4). This
significant worldwide increase in the incidence of
TID suggests the importance of interactions
between genetic predisposition and environmental
factors in the multifactorial etiology of typel
diabetes (5,6). Environmental factors implicated so
far include infection with enteroviruses or
endogenous retroviruses and consumption of milk
proteins, as well as the influence of environmental
pollutants, variations in gut flora, and vitamin D
exposure (2, 6, 7). The incidence of childhood
T1DM varies based upon geography, age, sex,
family history, and ethnicity. Geographical
variation -the incidence of childhood TIDM varies
worldwide (8).

Pathogenesis and natural history of type 1
diabetes mellitus:

In TI1DM, patients of genetically susceptible
develop autoimmune against own beta-cells. What
triggers this autoimmune response remains unclear
at this time. In some patients, this autoimmune
process results in progressive destruction of beta-
cells until critical mass of beta-cells is lost and
insulin deficiency develops. This leads to the onset
of clinical signs and symptoms of TIDM. At the
same time, some beta-cells are still presented and
may produce enough insulin to provide partial
remission of the disease (honeymoon period), but
over time, almost all beta-cells are destroyed and the
patient becomes totally dependent on exogenous
insulin for survival. Over time, some patients
develop complications that appear to be related to
how much controlled the diabetes has been, as
shown in figure (1)(9).
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Figure (1): proposed model of the pathogenesis and natural history of
T1DM (IAA: insulin autoantibodies; GADA: glutamic acid
decarboxylase antibody; ICA: islet cell antibody; IVGTT:

intravenous glucose tolerance test)

Vitamin D and type 1 diabetes mellitus:

Central to autoimmune T1DM is immune mediated
destruction of pancreatic islet beta cells. According
to the American Diabetes Association, about 5% of
diabetics in the United States are afflicted with type
1 diabetes, of which 60% of the cases onset after
twenty years of age (10). Studies have found
associations between low levels of vitamin D and
potential increase in risk of TIDM. However, many
of the early studies only indirectly observed the link
through studies designed to correlate vitamin D
levels in pregnancy/childhood to the risk of
developing TIDM in children. Another research
was conducted among adults and found an
association between high vitamin D levels and a
decrease risk of multiple sclerosis. An autoimmune
disease genetically and epidemiologically related to
T1DM suggesting that vitamin D deficiency may be
a risk factor for autoimmune pathologies (11). An
association had been proposed between vitamin D
deficiency and higher risk of TIDM (12). The
EURODIAB case—control study reported that
children who did not receive a vitamin D
supplement during infancy has 1.5 times the risk of
T1DM compared to those who received vitamin D
supplement (12).

PATIENTS AND METHODS

A prospective study was conducted during the
period from November, 2013 to October, 2014. The
study group included One hundred and twelve
persons, 83 patients were evaluated;( 46 girls and 37
boys), their ages ranged between (lyear-13
years),classified as [{newly onset diabetes (n=29)}
and {Honeymoon diabetes (n=25)}, {Long duration
diabetes (n=29)}]. The study included children who
were admitted to Children Central Teaching
Hospital and AL- Imam AL-Kadhim in Medical city
/ Pediatric Department, Baghdad, Iraq. Exclusion
criteria included children with chronic renal
diseases, children with liver diseases, children with
malabsorption, and children with thyroid diseases,
while the apparently healthy control group consisted
of 29 persons (13 girls and 16 boys), their ages
ranged between (1 year -13 years).

Blood specimens were obtained from both patients
and control groups. Concentration of 25 hydroxy
vitamin D in serum was determined by Specific
ELISA Kit for human (25-OH Vitamin D) of DRG
instruments GmbH, c-peptide in serum was
estimated by Specific ELISA Kit for human of DRG
instruments GmbH, and measurement of HbA1C
was done by Bio-stand , France.
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Statistical Analysis:

The statistical analysis was done by using social
sciences software (SPSS version 17) Microsoft
excel 2010. Data were presented as mean + SD for
continuous data and percentages for categorical
variables between each two groups were performed
by student's t-test, while comparisons among groups
were carried out by one-way analysis of variance
(ANOVA). For all tests, P-value < 0.05 was
considered statistically significant and < 0.0001 was
considered highly significant.

RESULTS

In this study, 83 patients were evaluated; 46 girls
(55.42%) and 37 boys (44.58%). Their ages ranged
between (lyears-13years).While the apparently
healthy control group in this study was 29 subjects,
13 girls (44.83%) and 16 boys (55.17%).

Table (1) describes meant SD (25-(OH) D) in
diabetic children at onset in comparison to control
group, there were highly significant differences
between control group(92.52+16.38) and onset DM
group(63.0£14.1) at (P value=<0.001),and the
mean+t SD of 25-(OH) D were of high significantly
differences between control group (92.52+16.38)
and honeymoon DM group (76.76+12.2) at P
value=<0.001), and the meant SD of 25-(OH) D
were highly significant differences between control
group (92.52+16.38) and long duration DM group
(68.01+4.82) at P value=<0.001.

Table (1): Biochemical and hormonal (mean+ SD) of children at three

diabetic patients groups and control group by t-test

DISCUSSION

In recent years, studies suggesting that vitamin D
deficiency correlates with the severity and
frequency of TIDM and that vitamin D
supplementation reduces the risk of developing
T1DM have been reported (13). In this study, the
25(0H) D concentration in serum were lower in the
three patient groups than control group such as (25-
(OH) D) there were highly significant differences
between control group and newly onset DM group
at P value=<0.0001, and as well as between control
group with honeymoon and long duration DM
patients group as shown in table (1), which is in
consistent with other studies indicating that type 1
diabetes patients have lower vitamin D levels than
control group (14,15). 25(OH) D was significantly
lower than the control , this is similar to diabetes
incidence study in Sweden (DISS), which showed
that 25(OH) D was low at onset compared to the
control (16), where the Ilatitude and seasonal
variation has been studied and shows to have effect
on vitamin D status , in this study the sample were
collected from the diabetic patients in autumn and
winter and spring (November 2013-May 2014)
might explain the lowering of vitamin D status in
our sample, but the seasonal variation were not
demonstrated in other countries like Lebanon, which
was done by (17), and multicenter cohort study in
Europe (18), and in Denmark (19). In addition, it
was found that 25(OH) D is falsely reduced during
ketoacidosis and get increased after the resolution of
ketoacidosis, and the direct contribution of 25-OH
D deficiency in the acute presentation of DKA
remains controversial (20). The low level of vitamin
D at onset may be followed by a decrease in
preclinical stage of type 1 diabetes as studied in
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those children who had many of the positive islet

Parameter Onset Honey P Long Honey P
MN:2i:9SD MN:iSSD value MszigS b MN:iSSD value auto-antibodies, which showed low level of
ean: ean: ean: ean: .
Age (yr) | 733358 | 7.04:345 | 0765 | 7574278 | 7.045345 | 0535 (25(0H) D) (21). The importance of measurements
N.S N.§ of vitamin D at onset diabetes had taken advantage
24.86£10.6 | 26.04=1145 | 0.6982 | 30.38£11.29 | 26.04=11.45 | 0.168 . .
Wt (ke) NS NS for. prevention of. TIDM by .suppler.ner.ltatlon
S25(0H)D | 63.0:14.1 | 76.76x122 | <0.001 | 68.01+4.82 | 76.76x12.2 | 0.001 children with vitamin D and lowering of incidence
(nmol/l)
S.c-peptide | 1.05£0.63 | 182:142 | 00119 | 1382059 1.82:1.42 | 0.133 TIDM. A study was done by hyppene et al. (22)
(pg/ml) N.S NS : : :
HbAlc (%) | 9.8%2.13 9345121 | 0344 813517 934x121 | 0.005 found that vitamin D supplementation of 200IU
N.S daily (as cod liver oil), given to children, was

associated with a lower incidence of T1DM during a
follow-up period of 31 years, but was not approved
by (21), who showed no protective of preserving
beta-cell on vitamin D supplementation. For the
other biochemical parameters in TIDM at onset the
vitamin D, there was a significant negative
correlation with FBS, this is similar to inverse
significant relationship between vitamin D and FBS
in diabetes patients (22), but no significant negative
correlation was shown between vitamin D and
HbA1C%,. These results are in agreement with
another study, which showed the inverse
relationship and no significant different between
vitamin D and HbAI1C in diabetes (23), while
significant positive correlation was shown with C-
peptide, which in this study differed from study
done by (24), who showed no effect on the

The mean level of 25(OH)D was observed among
patients with newly onset DM patients
(63.0+14.1)and honeymoon DM
patients(76.76+12.2) there were highly significant
differences at P value=<0.001, while in honeymoon
and long duration patients groups the mean levels
of25(OH)D  were (76.76£12.2) (71.32+4.82)
respectively  there were highly significant
differences at P value=0.001 ( Table 2).

The results of 25(OH)D reflect no significant
negative correlation with HbA1C and significant
positive correlation with C-peptide as shown in
table (3).
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preservation of B-cell function and no improvement
in C-peptide and HbAlc levels but significantly
lower insulin doses.

Table (2): Biochemical and hormonal (mean+ SD) of children at threediabetic patients groups by t t-test

Control Onset Control Honey Control Long
Parameter N=29 N=29 I N=29 N=25 P value N=29 N=29 I
MeantSD | MeansSD | Vvalue | MeansSD | MeantSD MeanSD MeanSD value
Age (yr) 6.45+2.95 7.33+£3.58 0.3113 6.45+2.95 7.04+£3.45 0.5046 6.45+2.95 7.57+£2.78 0.142
N.S N.S N.S
Wt (kg) 25.38+12.76 24.86+10.6 0.8673 25.38+12.76 26.04+11.45 0.8419 25.38+12.76 30.38+11.29 0.12
N.S N.S N.S
S.25(OH)D | 92.52+16.38 63.0£14.1 <0.001 92.52+16.38 76.76+12.2 <0.001 92.52+16.38 68.01+4.82 <0.001
(nmol/l)
S.c-peptide 4.02+0.68 1.05+0.63 <0.001 4.02+0.68 1.82+1.42 <0.001 4.02+0.68 1.38+0.59 0.001
(pg/ml)
HbAlc 4.58+0.55 9.8+2.13 <0.001 4.58+0.55 9.34+1.21 <0.001 4.58+0.55 8.13£1.7 <0.001
(%)
Table (3): Correlation of 25(OH) vitamin D with other parameters in the four study groups
Correlation
25-(OH) vitamin D (nmol/l)with other parameter
Parameter Control Honey DM Onset DM Long DM
N=29 N=25 N=29 N=29
R P R P R P R P
HbAlc -0.113 0.559 -0.059 0.087 -0.154 0.051 -0.159 0.067
C-peptide 0.131 0.499 0.136 0.041 0.016 <0.001 0387 0.038

During honeymoon period diabetes when the need
of insulin reduce to 50% of the total daily dose or
even much lower. The level of 25(0OH) D was
significantly higher than that at onset diabetes and
they were approaching the cut off value of 25(OH)
D 77.75 nmol/l. This is similar to study done by
(25), who found better metabolic control when the
25(0OH) D kept above 76 nmol/I at 12 week of onset,
but in this study, although the 25(OH) D levels were
approaching the cut of value but the HbA1C was
high and C-peptide was low similar to (21), who
found no protective effect of calcitriol (0.25
mg/day) on beta-cell function and metabolic control.
The explanation for high HbA1C in this study is that
HbA1C need time to be changed after period of 3-4
months and c-peptide remnant is low in comparison
to control but is significant higher than that of onset
that it depending on the severity of process of
inflammation at onset. Honeymoon period is
associated with improved metabolic control, near
normal insulin sensitivity, and recovery of beta-cell
function leading to preservation of endogenous
insulin secretion. The hypothesis of
supplementation of children and adolescents with
vitamin D in newly onset TIDM will halt the
destructive process within the beta cell and improve
beta-cell function by increasing endogenous insulin
secretion and decreasing systemic inflammation,
thereby increasing the rate of honeymoon period
was approaching by (26).

At this stage, the children depend mainly on
exogenous insulin. Measurement of 25(OH) D was
significantly lower than that of honeymoon period,
but higher than that of the onset diabetes. This study
is similar to diabetes incidence study in Sweden
(DISS) which showed 25(OH) D was low at 6 years
of diabetes duration (16). This might be explained
according to urinary loss of VDBP (vitamin D
binding protein) following deficiency of low-density
lipoprotein-related protein 2 (LRP2), correlated with
proteinuria (27). Measurement of 25(OH) D and 1,
25(0OH)2 D3 had significant negative correlation
with FBS and no significant negative correlation
with HbA1C%. These results are in agreement with
other studies which shows the inverse relationship
but no significant different between vitamin D and
HbAIC (28), and (29) the supplementation of
vitamin D at this stage for three month decrease the
HbAIC in T2DM but not studied yet in
T1DM.Other study which shows vitamin D effect
on insulin sensitivity, thus the therapeutic
intervention of vitamin D at this stage can increase
insulin sensitivity so decrease insulin dose,
inflammation,HbA1C and prevent complication
which, was reviewed by (30).

CONCLUSION

Prevalence of vitamin D deficiency in diabetic
children is considerably high in comparison to

Vol. 9, No.4, December 2014 68




International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735

control and within the range of reported studies.
Vitamin D deficiency varies with different stages of
T1DM, it is significantly lower at newly diagnosis
of diabetes mellitus, than followed by the long
duration T1DM, but they were approaching the cut
off value at honeymoon period, and the negative
correlation of vitamin D deficiency with HbA1C
and positive correlation with C-peptide and
significant at all stages only HbA1C insignificant.
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ABSTRACT

Thalassaemia is heredity blood disease characterized by decreased synthesis of one of the two types of polypeptide
chains (B or a) that form the normal adult human hemoglobin molecule (HbA, 02,B2), resulting in decreased filling
of the red cells with hemoglobin, and cause anemia. The study aimed to improve mothers’ practices of
Thalassaemic children who use desferal therapy.

A quasi-experimental study was carried out at Hawler Thalassemia Center in Erbil City from the 1* of March to
the end of May 2010. One hundred mothers were selected and divided into two groups, 50 mothers selecting group
one exposed to the educational program (study group) and another group of (50) mothers were not exposed to the
educational program considered as (control group).

The results revealed that the mothers’ practices in the study group were improved. There is no significant
association between mothers’ practices with socio-demographic characteristics at pre-test but there is significant
association between mothers’ practices with their socio-demographic characteristics at post-test of the study group
after implementation health educational program.

Most of the mothers in the study group had got benefit from implementation of educational health program on
mothers practices of Thalassaemic children who using desferal therapy.

Key words: Thalassaemia, Mothers’ practices , Desferal Therapy
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INTRODUCTION

Thalassaemia is the most common genetic disorders
worldwide. It is a hereditary hemolytic anemia
resulting from defects in hemoglobin production (1).
Thalassemias are classified according to which
chain hemolytic of the hemoglobin molecule is
affected. In o- thalassemias, production of a globin
chain is affected, while in - thalassaemia
production of the B globin chain is affected (2).
World Health Organization (WHO) has calculated
that about 7 percent of the world’s populations carry
a haemoglobinopathy gene (3). Thalassaemia
(Mediterranean anemia) is the most widespread
single genetic disease in the world today. It is
estimated to affect up to 270 million people
worldwide. In the Mediterranean area, there are 15
to 25 million of healthy carriers (4). It is estimated
that 300,000 infants are born with major
hemoglobinopathies worldwide, each year 60,000 to
70,000 are born with B-thalassaemia major cases
especially in the Mediterranean area, Middle East,
Far East, and East Asia. Severe p-thalassaemia
accounts for 50,000 to 100,000 deaths per year or
0.5% to 0.9% of all deaths of children under 5 years
in low or middle income countries (5). Iraq is one of
the countries in which 6-10% of the populations
have hemoglobinopathy of which thalassaemia is a
major part (6). There are over 2,000 cases of
thalassemia in the Kurdistan Region and Kirkuk
(table 1) (7). In Kurdistan region a round 30000
people are carries of P-Thalassaemia. Hawler
Thalassaemia center serves about 493 regular
registered patients on a daily attendance to follow
up and to have blood transfusion of about 20-25
patients per day (7).

Iron chelation therapy is, therefore, necessary to
prevent or decrease the iron burden. Iron chelating
agent DFO has dramatically reduced the mortality
and improved the quality of life in regularly
transfused patients (8), and it is largely responsible
for doubling the life expectancy of patients with
Thalassaemia major (1).

This study included an educational program, which
attempted to improve mothers’ practices about DFO
therapy, using scientific method for giving it, and
diet assist them in a way that made children living
longer in good health, and improve their quality of
life by reduction number of preventable
complications of disease mostly occur due to iron
overloads.

Table (1): Prevalence of thalassemic patients in the
provinces of Kurdistan region/ Iraq

Kurdistan provinces No. of thalassaemic
patients
Hawler 493
Sulaimanyia 550
Dohuk 615
Total 1608

Aim of the study:

The aim of the study was to improve mothers’
practices of thalassaemic children using Desferal
therapy through implementation of a health
educational program.

PATIENTS AND METHODS

A quasi-experimental design was carried out
throughout the present study with application of pre-
post tests approach for the study and control groups,
during the period of 1% of March to the end of May
2010 at Hawler Thalassemia Center in Erbil City.
The purposive non-probability sample was selected
which sample consisted of (100) mothers having
thalassemic child, they were divided into two
groups, one group of (50) mothers exposed to the
educational health program (study group) and
another group of (50) mothers were not exposed to
the educational health program and considered as
(control group).

The criteria of the sample selection:

a. Mothers who have children were diagnosed as
Thalassaemia major and receive Desferal Therapy.
b. Mothers of children who are attending Hawler
Thalassaemic Center in Erbil city for blood
transfusion and follow-up.

¢. Mothers whom their children age ranged from 3
to 18 years and both gender.

Mothers who are willing to participate in the
program and attend regularly in the Hawler
Thalassaemic Center in Erbil city.

Data were collected through the use of a
questionnaire tool and interview techniques were
used as a mean of data collection. The data collected
from the period of 28™ of March to 27" May 2010
and it was comprised of three major parts: Socio-
demographic information about mothers and their
children last part including Questionnaire
concerning mother’s practices.
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Statistical analysis:

Data were analyzed by Excel and SPSS version 17
program through the application descriptive
statistical data analysis (Frequencies, percentage,
mean of score) and inferential statistical data
analysis {Chi — Square and Correlated (paired) t-
test}.

RESULTS

The results showed that most of mothers’ age in the
study group were (31-39) years old which present
(40%), while in the control group ranged from (40-
49) years old which present (34%) majority of
mothers were illiterate (66%, 52%) and (56%,
30%)for fathers in both groups respectively .
Regarding the mothers’ occupation, the majority in
the both groups were housewives which present
(96%) respectively, most of them in the study and
control groups were from urban areas (42%, 36%)
respectively and most of the families in the study
group were from low socio-economic status, which
presents (50%), while in the control group were
(54%) from low socio-economic status (table 2).
Table (3) shows that most of children’s age were
between (3-6) years which presents (40%) in both
groups respectively, most of Thalassaemic children
were male present (66%, 56%) in the study and
control groups respectively. In the study group the
highest percentage of absenteeism were (58.3%) for
> 2 days, while in the control group were (56.5%)
for 1 day.

Table (4) showed that the highest percentages of
information sources toward Desferal Therapy in the
study and control groups were (46%, 40%) from
doctors and nurses respectively.

Table (5) showed that most of the serum ferritin
level of Thalassaemic children were >2500 ng/ml
which presented (72%, 70%), highest percentage
(68%) and (64%) were initiated Desferal Therapy at
age 3-5 years old, while the days of receiving
Desferal Therapy/week showes 5-6 days / week,
which presented (76%, 84%), majority (86%, 92%)
of children receiving tablet of vitamin C in both
groups respectively, while (60%, 54%) of children
were receiving Desferal Therapy at home by their
mothers and most of the them (56%, 50%) were
did not get training of how using DT to their
children in Hawler Thalassemia Center, in the
control and study groups respectively.

Table (6) showed that there is no significant
association between mother's practices with their
ages at pre-test in study and control groups but there
is significant association between mother's
practices with their ages at post-test of the study
group atp=0.011.

Table (7) indicated that there is no significant
association between mothers’ practices with their
educational level at pre-test in both groups
respectively but there is very highly significant
association between mothers’ practices with their

educational level at post-test of the study group p =
0.0002.

Table (8) demonstrated that there is no significant
association between mother's practices with their
residential area at pre-test in both groups but there
is a significant association between mother's
practices and their residential area at post-test of the
study group p = 0.047.

Table (9) demonstrated that there is no significant
association between mothers’ practices with their
residential area at pre-test in both groups but there
is a significant association between mother's
practices and their residential area at post-test of the
study group at p =0.041.

Table (10) showed that there were no significant
difference between the study and control groups
with Practices relative to pre-test but there were
very highly significant difference between the study
and control groups with practices relative to post-
test.

DISCUSSION

The finding of the present study showed that the
majority of mothers’ age ranged from (31-39) years
old in the study group, while (40-49) years old in
the control group. Most of mothers were illiterate
and housewives, while fathers’ educational were
illiterate and most of them were unemployed (Table
2). These results similar to the study of Al-Mosowi
(9), who concluded that the majority of the mothers
who participated in her study were unable to read
and they were housewives (9). The results of the
study provided the evidences that the mothers, who
selected for the study, were considered as
appropriate as possible candidates for the
educational program because they had low
educational level and were housewives.

A few studies however have been devoted to
educational programs (10). In addition, little
thought was given to the effects of education on
parents of children with Thalassaemia on reduction
of this disease. Advances in the management of
thalassemia may result in longer life expectancy and
improved quality of life. Parents’ education can
have a significant role in supporting patients who
suffer from the disease. Nurses can help to improve
knowledge and practices of families having children
with Thalassaemia disorder (10). Regarding
demographic  characteristics of thalassaemic
children in the study and control groups (Table 3),
the result revealed that most of children’s ages were
between (3-6) years old, more than half of them
they were males in both groups and the highest
percentage of abscentism were > 2 days in the study
group, while in the control group were 1 day. These
results were supported by Al-Mosowi (9), whose
results showed that the most of the thalassaemic
children in the study and control groups were males
and ages in 6 years old, also consistent with the
findings of (11) that exhibited the majority of the
thalassaemic children in Hawler City were males.
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Table (2): Demographic characteristic of parents of Thalassaemic children

Items Control group Study group
N=50 N=50
F Y% F %
<30 13 36 12 24
\ 31-39 15 34 20 40
Mother's age (years) 2049 7 30 10 20
>49 5 10 8 16
Illiterate 33 66 26 52
Read and write 4 8 3 6
Graduated from:
Mother’s education primary i 18 16 32
level intermediate and 5 4 3 6
secondary
institute and 5 4 5 4
college
Illiterate 28 56 15 30
Read and write 3 6 9 18
Graduated from: 13 26 15 30
Father’s education primary
level intermediate and 3 6 7 14
secondary
institute and 3 6 4 8
college
Mother’s Employed 2 4 2 4
occupation Housewives 48 96 48 96
, . Unemployed 45 90 44 88
Father’s occupation Employed 5 10 6 B
Urban 42 36 21 42
Residential area Rural 18 32 9 18
Suburban 40 32 20 40
Socio-economic Low 27 54 25 50
status of the family Medium 21 42 23 46
High 2 4 2 4

N = Number, F = Frequently, % = percentage

Table (3): Demographic characteristics of Thalassaemic children

Items Control group Study group
N=50 N=50

F % F %

3 20 40 20 40

Age / years 7 13 26 18 36
11 16 32 7 14

15 3 6 5 10

Gender Male 28 65 33 66
Female 22 44 17 34

6-9 13 26 17 48

school attendance 10-13 20 40 13 37
Age / year 14-18 5 10 5 14
Not 12 34.3 14 38

Days of Zero 7 30.4 2 8.3
absenteeism / 1 13 56.5 8 33.3
week >2 3 13 14 85.3

N = Number, F = Frequently, % = percentage

Table (4): Information sources toward Desferal Therapy

Items Study group Control group
F | % F | %
Information sources toward Desferal Therapy
Doctors 23 46 20 40
Nurses 15 30 16 32
Pharmacy and health worker 2 4 2 4
Friends and family 10 20 12 24
Total 50 100 50 100

N = Number, F = Frequently, % = percentage
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Table (5): Medical treatment used for Thalassaemic children in both groups

Items Control group Study group

F % F %

Serum ferritin <2500ng/ml 14 28 15 30

level >2500 ng/ml 36 72 35 70

Age of initial 3 34 68 32 64

Desferal Therapy 6 16 32 13 36

/years
Receiving Desferal 3 12 24 8 16
Therapy days 5 38 76 42 84
/week

Receiving tablet of Yes 43 86 46 92

vitamin C No 7 14 4 8

Getting practice of Yes 22 44 25 50

using Desferal No 28 56 25 50
Therapy at Center

Mother 30 60 27 54

Who was giving Father 11 22 15 30

Desferal Therapy Self 5 10 5 10

at home? Sister and 4 8 3 6

brother

N = Number, F = Frequently,

% = percentage

Table (6): The association between mothers’ practices with their ages at pre and post tests of the study and control groups

Study group Control group
Mothers practices Practices
agelyears Pre-test Post-test Pre-test Post-test
always Some never | Total | always | Some [ never | Total | always | Some | mever | Total | Always Some | never | Total
times times times times
<30 86 14 58 158 126 17 15 158 91 19 61 17 92 18 61 17
31-39 127 39 94 260 172 39 49 260 115 15 67 197 116 15 66 197
40-49 64 9 58 131 85 15 31 131 118 23 83 224 118 )i 82 24
>49 5 18 35 106 70 20 16 106 32 7 26 65 32 7 26 05
Total 330 80 I 635 453 9 m 055 357 65 235 657 387 063 237 657
P value= 0,083 NS Pvalue=0011 § P value=0.807 NS P value =0,791 NS
P = Pvalue, NS = Not Significant, S = Significant
Table (7): The association between mothers’ Practices with their educational level at pre and post tests of the study and
control groups
Study group Control study
Mother’s practices practices
education Pre-test Post-test Pre-test Post-test
always Some never Total always Some never Total | always Some never | Total always Some never Total
times times times times
Illiterate 158 45 137 340 208 55 77 340 229 40 165 434 230 41 163 434
Read and 17 4 18 39 20 9 10 39 25 7 20 52 26 7 19 52
write
Primary 119 22 70 211 165 19 27 211 65 10 43 118 67 11 40 118
Intermediate 21 4 14 39 34 2 3 39 18 2 6 26 18 2 6 26
and
secondary
Institute 15 4 7 26 19 4 3 26 17 5 5 27 18 4 5 27
and college
Total 330 79 246 655 446 89 120 655 356 66 235 657 356 64 237 657
P value =0.442 NS P value =0.0002 HS P value =0.316 NS Pvalue=0.272 NS

P = Pvalue, NS = Not Significant, S = Significant
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Table (8): The association between mother's practices with their occupation at pre and post tests of the study and control

groups
Study group Control group
Mother's
occupation practices practices
Pre-test Post-test Pre-test Post-test
always Some never | Total | always Some never Total always Some never | Total | always | Some | mever | Total
times times times times
Employed 15 4 7 26 22 2 2 26 17 5 5 27 18 4 3 27
Housewives 315 75 239 629 385 75 169 629 338 58 234 630 339 59 232 630
Total 330 79 246 655 407 7 171 635 356 64 237 657 356 62 239 657
P value =0.509 NS P value =0.047 S Pvalue=0.073 NS Pvalue=0.136 NS
P = Pvalue, Hs = Highly Significant, NS = Not Significant
Table (9): The association between mother's Practices with their residential at pre and post tests of the control and study
groups
Study group Control study
Residential Practices Practices
Pre-est Post-test Pre-tost Post-test
always | Some | never | Total | abways | Some | never Total | always | Some | nmever | Total | always | Some | mever | Total
{imes times times times
Urban 138 39 9 276 201 Y RX] 276 136 26 75 %7 137 U 76 237
Rural 02 9 {7 118 82 11 25 118 104 2 84 209 106 2 82 209
Suburhan 130 3 9% 261 171 38 52 261 114 17 80 211 115 17 79 21
Total 330 81 244 653 454 91 110 055 356 04 237 0357 356 62 239 057
P value =0.502 NS P value =0.041 § P value =0.327 N§ Pvalue =0.494 N§

P = Pvalue, NS = Not Significant, HS = Highly Significant

Table (10): Comparative difference between practices, scores of the pre and post-test, after the application of the
educational program of the study group and Comparative difference between, practices, scores of the pre and post-
test, of the control group

Groups Pre-test Post-test
P Variables X X p-value C.S
Control Practices 18.9 19.18 0.09 NS
Study Practices 18.6 233 0.000 HS

Regarding to information sources toward Desferal
Therapy (DT), the best sources information toward
DT were obtained from doctors and nurses (Table
4). This result is in agreement with the result of
(12), who reported that the majority of thalassaemia
parents get information about Thalassaemia from
doctors and nurses. In the present study, most of
Thalassaemic children have serum ferritin level
>2500 mg/ml, which presented (72%, 70%),
initiated Desferal Therapy at age 3-5 years old,
receiving Desferal Therapy/week for 5-6 days /
week at home by their mothers and some of them

did not get training of how using DT to their
children for both groups (Table 5). Thalassaemia
patients should be treated 5-7 times a week with
Desferal, which depend on the degree of iron
overload and take vitamin C every day after they
have been receiving DFO for a few weeks (8).

The analysis of the study results has indicated that
the mothers ’practices to their age , educational
levels , their occupation and residential area had
significant association only at post test in the study
group while there was no significant association
among mothers ’practices to their age , educational
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levels , their occupation and residential area at pre
and post tests in the control groups (Tables 6- 9).
This result was in agreement with the results of a
study stated that there was no significant
differences were found between the three groups
(control group and two groups of cases, two
methods of education; lecture and booklet were used
for groups of cases) tested in terms of the age,
gender, level of education, job, number of affected
children, and age of the child. However young
parents were better educated as regards practices
about thalassaemia disorders (13, 14). The
improvement of the study group mothers’ practices
was obviously associated to their exposure to the
education program, which reflected its impact or
effectiveness.

After implementing of educational program of
Desferal Therapy on the study group, high
significant different was revealed between the study
and control groups at P< 0.01, with regard to
practices of the mothers in post-test (Table 10).

This result is an agreement with Al-Mosowi who
revealed that there were significant differences
between the study and control groups at P< 0.05
about practices on Thalassaemia in post test (9).

In the present study, the researcher tried to introduce
the information and items of the educational
programme in a simple and clear language. So that
to be more appropriate and acceptable for all
educational level of mothers for better
understanding, also used VCD, which is stimulated
through the sensory organ as eyes and ears of the
learner that caused the learner to learning.
Nowadays VCD widely used in education.

CONCLUSION

Based on the results of this study, it was found that:
There are no statistical significant differences
between study and control groups of pre-test
practices regarding Desferal Therapy.

2. There are statistical significant differences in

post-test practices between study and control
groups after implementation of the educational

programme to mothers of Thalassaemic
children.
3. Mothers who were not exposed to the

educational programme did not show any
improvement in their practices about Desferal
Therapy in post-test.
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Impact of acute lymphocytic leukemia on the quality of life of adolescent patients
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ABSTRACT

Cancer and its treatment affect on quality of life of acute leukemic patients, this study aims to assess the quality of life of acute
lymphocytic leukemic less than 12 years old patients in Erbil city/Iraq.

A descriptive study was carried out in Nanakali Hospital for Blood Disease,/ Erbil city from period of 1* Oct. /2012 to 1* of Dec.
/2012. Pediatric Quality of Life Inventory™ (PedsQL™) 3.0 Cancer Module (self report) was dependable for data collecting.
one hundred (100) of acute leukemic patients were participated in the study .The mean ages were (7.71 £ 3.250), most of them
were males, diagnosed with acute lymphocytic leukemia (ALL), from rural areas, and living with low socioeconomic status
(SES) respectively. The results show as that there are significant association between age of acute leukemic patients and the type
of acute lymphocytic leukemia and their communications at. There are significant association between gender with worry,
cognitive, and body image. There are significant association between residency areas with worry and cognitive. There are highly
significance association between socio-economic status (SES) and their cognitive, communication. The present study found that
there are significant association between SES, and age of patients and quality of Life.

School age leukemia patients had poor quality of life in many aspect concerning cognitive, worry, body image and
communication.

The study recommended to Distributing booklet and pamphlets about the health education program through the Ministry of
Health for those who having cancer patients and offering special training courses for nurses in and outside Iraq.

Key words: quality of life , acute lymphocytic Leukemia
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INTRODUCTION

World health organization (WHO) estimates that
each year around ten million people are diagnosed
with cancer around the world, and more than half of
the patients eventually die. These figures will have
doubled by the year 2020 (1). Depending on
statistics obtained from Nanakali Hospital for blood
diseases (2011), In Erbil city more 3900 cancer
patients have been diagnosed and the age of one
third of the patients has been less 20 years (2).
Quality of life (QoL) is an important outcome
measure for patients with cancer, incorporating
domains of physical, emotional, social, and
cognitive functioning. The QoL is based on their
abilities to participate in usual teenage activities,
maintain relationships with friends and family, and
cope with the unpleasantness that comes with
cancer treatment (3). Quality of life (QoL) scores
may reflect health; satisfaction; happiness;
financial, social, and environmental concerns (4).
Cancer patients have many unmet needs including
psychosocial, physical information and financial
support (5). The symptoms and side effects of
cancer and its treatments affect every aspect of QoL
of patients with cancer (6). A clear understanding
of how physical symptoms affect the QoL of the
school ages during cancer therapy can assist cancer
clinicians and researchers to design and implement
effective interventions to enhance school ages’
well-being during their cancer experience (3).

In a study conducted to assess the QoL of leukemic
patients; the study found that the mean scores were
one to two standard deviations lower than
population norms (7). In a study was conducted on
children newly diagnosed with cancer in United
Kingdom found that mothers reported their child's
QoL to be significantly lower than population
norms (8).

A Turkish researcher conducted a study in (2001)
aimed to assess the QoL of pediatrics undergoing
chemotherapy treatment (9). Almost all of the
patients (96.7%) suffered from a deficit of one or
more attributes. Additionally, it is important to note
that emotional deficit is reported in 96% with
patients’ pain. The treatment process and
hospitalization had negative impacts on QoL.
Health-related quality of life (HRQOL) measures
are increasingly being used in an effort to
continually improve the quality of the healthcare for
pediatric patient health in clinical trials (10).

Aims of the study:

1. To assess the impact of acute lymphocytic
leukemia on the Quality of life of children less than
12 years old in Erbil city.

2. To identify the association between socio-
demographic characteristics such as age, sex, type
of acute leukemia, residency areas and socio-
economic status (SES), and quality of life domains
such as ( pain and hurt, procedural anxiety, worry,
body image and communication).

PATIENTS AND METHODS

A descriptive study was conducted in Nanakali
Hospital for Blood Disease in Erbil City, from 1%
October to 1* December 2012. One hundred school
age leukemic patients between 6 to 12 years old
were selected to participate in the study. To achieve
the aim of the study, questionnaire was designed
and translated to Kurdish language; and it is divided
in to two main parts the first part was to identify the
socio-demographic characteristics and consists of
age, sex, and types of acute lymphocytic leukemia
residency areas and SES. For the second part, the
inventory trademark” (PedsQL™) 3.0 cancer
version, was used to assess the quality of life of
school ages leukemia patients and has three likert
scales (1) for never, (2) for sometimes, and (3) for
always. It consists of 23 items categorized into 5
subscales: physical functioning (8 items), emotional
functioning (5 items), social functioning (5 items)
and cognitive (4 items). Formal permission
approval was obtained from both Erbil Health
Director and Nanakali Hospital for Blood Disease,
and ethical consent was obtained form participants.
Data was collected through direct interviews with
patients by investigators. The statistical package for
social science (SPSS version 18) was used to
determine the frequency, percentage, mean score,
standard deviation and Chi-square test to measure
the significant association between different
variables, p-value measured form < 0.05 to 0.01.

RESULTS

The study found that the mean of school age’s age
were (14.71 + 3.250) , (52, 65% ) of school age
were males , most (53, 66.2%) were coming from
rural areas , and (58, 72.5% ) were living with low
socio-economic status (SES) (Table 1).

Table (1): Demographic characteristics of acute Leukemic

patients
Variables No. (F %) Mean+ SD
Toddler 31 (38.8)
Child age Preschool age 22 (27.5) 14.71£3.250
School age 27 (33.7)
Gender of school Male 52 (65)
1.35+0.4!
age Female 28 (35) 35+0.480
. Urban 27 (33.8)
1.66+0.4
Residency areas Rural 53(66.2) 66+0.476
Socio-economic Low 38 (72.5)
stat;ls (SES) Middle 20 (25.0) 1.30+0.513
High 2(2.5)

The present study found that there were significant
association between their communication domain
and age at p-value 0.046 while there were highly
significant association with type of leukemia and
Scio- economic at p-value (0.003 and 0.001)
respectively (Table 2).

The results showed that there were highly
significant association between their worry domain
and gender at p — value 0.008 while there were
significant association with thier residency areas at
p-value 0.028 (Table 3).
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Table (2): Association between communication domain with age of patient ,type of Leukemic and Socio-economic statues

Communication domain Communication Total x> =9.685"
items Never Sometimes Always
Age of patients | Preschool age 2 3 26 31 df=4
Middle School age 1 6 15 22
Late School age 7 4 16 27 p-v = .046
Total 10 13 57 80
Types of ALL 3 21 38 62 x>=11.472
leukemia
AML S 1 12 18 df=2
Total 8 22 50 80 p.-v=0,003
Socio-economic | Low SES 4 17 37 58
Status (SES) Middle SES 2 = 13 20 xz = 8.709*
High SES 2 (1] o 2 df=4
Total 8 22 S0 80 p-v =0.001

Table (3): Association between worry domain with gender of school age and residency areas

Worry domain Worry Total ¥2=9.757°
leems Never Sometimes | Always
Gender of Male 9 5 38 52 df=2
school age
Female 8 9 11 28
Total 17 14 49 80 p-v. =.008
Residency Urban 2 8 17 27 2=7.1217
areas
Rural 15 6 32 53 df=2
Total 17 14 49 80 p-v.=.028

The result reveals to highly significant association
between their cognitive domain and socio-
economic status at p-value.001 while significant
association with their gender at p-value 0.015
(Table 4).

The results showed that there were significant
association between gender and residency areas
with their body image domain at p-vale( 0.045 and
0.035) respectively (Table 5).

The results found that there were highly significant
association between QOL domains and age of
patients at p-value .000 and significant association
with Socio-economic Status at p-value 0.024 (Table
6).
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Table (4): Association between cognitive domain with gender patients and their Socio-economic

Status (SES)
Cognitive domain Cognitive Total x> = 8.380°
Items Never Sometime | Alway
s s
Gender of Male 1 5 46 52 df=2
patients
Female 2 9 17 28
Total 3 14 63 80 p-v =.015
Socio-economic | Low SES 4 17 37 58 x*=18.709
Status (SES) Middle SES 2 5 13 20
High SES 2 0 0 2 Df=4
Total 8 22 50 80 p-v =0.001

Table (5): Association between body image domain with gender of School age and residency areas

Body image domain Body image Total x2 = 6.181
Items Never Sometimes | Always
Gender of Male 7 18 27 52 df= 2
school age
Female 3 3 22 28
Total 10 21 49 80 p-v.=0.045
Residency Urban 7 6 14 27 x%=6.717
areas Rural 3 15 35 53 df=2
Total 10 49 49 80 p-v.= 0.035

Table (6): Association between QOL domains with patient's age and Socio-economic statues

2=

QOL domain QOL Total A1 =
160.000?
Items Never Sometimes | Always
Age of Preschool age 0 6 25 31 df=4
patients
Middle school age 1 2 19 22
Late school age 1 5 21 27
Total 2 13 65 80 p-v=.000
Socio-economic | Low SES 1 8 49 58 x%=11.260
Status (SES) Middle SES 1 3 16 20
High SES 0 2 0 2 df=4
Total 2 13 65 80 p-v,=0.024
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DISCUSSION

The results showed that the mean age of school age
leukemic patients were (14.71 + 3.250) years old ,
this supported by studies, they found that the mean
age of school age leukemic patients was 12.9+ 1.6
and 13.57 +1.75 years old (3,11), and most of the
school age leukemic patients were males , this result
is in agreement with a study done with acute
lymphocytic leukemia aged between 2 to 18 years
old (12). It was found that the (65.8%) of school
ages were males. Another study found that the
incidence between male/female is (62%- 38%) (13).
Most of the cancer patients were coming from rural
areas , this result in agreement with a study found
that there is around (79.3%) of acute leukemic
children were coming to the hospital from outside of
the capital Beijing (China) (14), most of the cancer
patients were coming to the hospital about 60 miles
away from the hospital (15). The study found that
the majority of cancer patients were living with low
SES.

The present study found that there were significant
association between age of school age leukemic
patients and type of acute leukemic patients with
their communication at p-value .046, and .003
respectively .Children are not quite ignorant about
their actual physical condition then it becomes
difficult to communicate their feelings particularly
about their health (16). Another study found a
significant association between age of cancer
patients with their social function at p value
(p<0.05) (17). Poor parent—child communication
increased the risk of psychosocial problems in
school-aged children. However, they reported
communicate better with parents of the same sex,
and they emphasized that other studies showed that
both boys and girls communicated better with
mothers than fathers (18).

The QoL of 25 years-group was significantly lower
in the older group regarding procedural anxiety,
treatment anxiety and communication subscales (p <
0.05) (19).

There were significant association between gender
of leukemic school age patients with there worry,
cognitive, and body image at p-value (0.008, 0.024,
and 0.045) respectively ( Tables 3- 5). People living
with cancer may worry about caring for their
families, keeping their jobs, or continuing daily
activities. Concerns about treatments and managing
side effects, hospital stays, and medical bills are also
common (20).

There was a statistically significant positive
correlation between worry scores and scores for
cognitive problems and perceived body image
appearance according to school status (p<0.01) (17)
( Tables 3- 5). Cognitive problems are significantly
correlated with the physical, emotional and social
domains, School ages who experience emotional
turmoil, it is may be due to their altered self-image
with which they have to adjust (16, 21). That the
acute lymphoblastic children have more problems in
communication subscales than older patients at p-

value < 0.05 (19).The term anxiety is a general
concept and has been frequently used in Chinese
culture to describe emotions reported by children,
such as feeling of worry, upset, and nervousness,
during hospitalization or when confronted with
medical procedures (22).

The present study found that there were statistically
significant association between residency areas in
both worry and body image of patients at p-value
(0.028, 0.035) ( Tables 3 and 5). A study stated that
there were an association between cancer patients’
knowledge and their residency areas (12). Also in
agreement with a study done who found that there is
a relationship between residency areas and cancer
patient (23).

The results showed that there were significant
association between SES in both cognitive and
communication domains and in general QoL, at p-
value (0.002, 0.001, and 0.024) respectively ( Tables
3 and 5). Patients with low SES reported more
problems concerning their leukemic patients
because of limited resources and reduced capacity to
provide adequate care (24). Children from the upper
social class had a significantly better five years
survival rate and duration of the first remission than
children from lower score of SES class (23). There
were statistically significant differences among
cancer patients who had low SES scores at p-value
(0.01) (24). The shorter survival was observed
among lack of insurance, and significant association
with shorter survival at p-value (0.005) (13), lower
education, attainment, unmarried status, household
income, lack of medical insurance had significant
effects on cancer patient care (25). the acute
lymphocytic leukemia disease and its treatment have
effects on the life in many aspects of the
participants' lives including education, careers, life
plans, friendship networks, appearance, sexuality
and fertility. The economic effects could also be far-
reaching and contribute to a loss of independence,
which is very fragile in this age-group (26). Girls,
older children, and those with lower household
incomes and unmarried parents had worse QolL,
whereas SES predicted QoL in standard-risk acute
lymphocytic leukemia (8). Others found that the
social functioning score was found to be
significantly lower in girls (p<0.05) (17).

The present study found that there is significant
association between QoL and age of school age
patients, the QoL of 2-5 year-group was
significantly lower in the older group regarding
procedural anxiety, treatment anxiety and
communication subscales (p < 0.05) (19) ( Table 6).
A young person’s cancer diagnosis can lead to
changes in family dynamics and can impact their
relationships with parents, siblings, and others (27).
Similarly procedural and treatment anxiety
subscales have moderate positive correlation with
physical emotional and social domains of Qol (16).
In the intensive phase, leukemic children reported
lower scores in procedural anxiety and
communication. In the non-intensive phase,
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leukemic children reported the lowest score in the
worry subscale (28).

CONCLUSION

The present study found that there were significant
association between communication domains and
age at p-value 0.045 , also with type of leukemia at
p-value 0.003, and the study reveals that a
significant association between worry domain with
gender of patient at p-value 0.008. The results of
present study found that there were significant
association between residency areas and worry at p-
value 0.028.

RECOMMENDATIONS

The study recommended that offering special
training courses for nurses , health education
program could be applying in mass media and
distributing booklet and pamphlets about the
information regarding caring of those patients to
improve their quality of life through the Ministry of
Health and future study can be conducted for large
samples.
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The Effect of silver and zinc oxide nanoparticles on Escherichia coli isolates

multi resistant to antibiotics

Payman A. Kareem (1) and Essra Gh. Alsammak (2)

(1) College of Agriculture/ Salahaddin University (2) Dept. of Biology/ College of Sciences/ Mosul
University/ Republic of Iraq

ABSTRACT

This study contains 65 isolates for Escherichia coli bacteria isolated from156 sample included (urinary tracts
infection, wound swaps and pus swaps) by 41.7% collected from patients attending to Rezgary Teahing Hospital
and Rizhawa Hospital in Erbil City from March to September 2013.

The isolates were diagnosed based on cultural characters, microscopic features and biochemical tests in addition
to the API 20E .

The study accomplished with sensitive isolates on (12) types of antibiotics 100% of the isolates were resistant to
Ampicillin, 89.2% resistant to Amoxcilin while the lower resistance was registered against Nitrofurantoin,
Ciprofloxacillin, Chloramphenicol and Cefotaxime (7.7%,20%.,20%,29.2%) respectively.

Ten isolates were selected according to their patterns of the highest resistance as these showing multi-drug
resistances and tested to specify their minimum inhibitory concentration for the antibiotics and two types of the
used nanoparticles of different sizes (Ag20, 90nm and Zn020, 30, 50~150nm), the results showed that the (MIC)
for Ag20,90nm was between (1300 -2600) pg/ml and MIC for Zn O20nm was between (325-1300) pg/ml, MIC
for Zn O30 nm was between (325-2600) pg/ml and MIC for Zn O50~150nm was between (650-2600) pg/ml. They
also showed that the synergism effect was between the antibiotics and the nanoparticles when they integrate with
one another and more effects on bacteria when used as a mixture of the nanoparticles with the antibiotics.

The AMPc gene was founded in all isolates under study where extent in191 bp. Compare of nucleotide bases and
amino acids sequence by used clustal W program in Mega 0.5.
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i3 gatt Gisliaal
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SV g 1 s dahisdl Glaladl MIC SaY) Lafial 5€ 5
Loe Al gl &3 jae Ay gl obiaddl Jlasind ¢ sud
Adle Aaglae LAY e Heels M ga5

Aoglie @llics LSl of 2 s MIC adl i) daadle (Dla
5 en ling 580 50 da EE o 5 laliaddl s3gd Alle
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E10 E9 ES E7 E6 ES E4 E3 E2 El | el a3,
) alaal)
256 512 256 256 512 512 256 128 256 128 Ampicillin
512 256 256 128 128 256 512 256 256 128 Amoxicillin
64 64 64 32 64 128 128 16 32 8 Gentamicin
8 16 16 16 64 64 128 8 32 8 Cephalothin
128 256 256 256 64 S22, 128 128 128 64 Co—trimoxazole
64 64 64 128 32 128 64 64 32 16 Ceftriaxone
16 8 32 16 8 32 32 16 8 4 Erythromycin
16 8 16 16 8 16 16 16 8 8 Doxycycline
128 64 128 64 64 256 128 64 32 32 Cefotaxime
32 16 64 32 16 64 64 32 16 8 Chloramphenicol
64 64 32 64 64 32 16 16 16 8 Nitrofurantoin
8 2 4 8 4 2 8 8 4 2 Ciprofloxacillin
Escherichia coli <3 je Jo &6l i3l g Ladll 33 MIC SaY) i) 38550 :(5) by Jgsa
Elo | E9 | E8 | E7 | E6 | E5 | E4 | E3 | E2 | E1 Al a3
5\._\33131\ di&ﬂ\
2600 | 2600 | 1300 | 2600 | 1300 | 1300 [ 2600 | 2600 | 2600 | 1300 Ag20nm
1300 | 1300 | 1300 | 1300 [ 1300 | 1300 | 2600 [ 2600 | 2600 | 1300 Ag90nm
325 325 325 1300 | 650 | 1300 [ 650 | 1300 | 1300 | 325 Zn0O20nm
1300 | 650 1300 | 2600 | 1300 | 325 325 1300 | 1300 [ 650 ZnO30nm
1300 | 650 650 1300 [ 650 650 1300 | 1300 | 2600 | 1300 | ZzZnO50~150nm

Escherichia coli <¥3s e &gld) 5184 g 4y giall cisliaall o Ay 5l Al 305 :(6 ) B Jgsa

(mm) o2 g4 GIUY (GH3aN Jay i) ddlate b

Zn050~150nm | ZnO30nm | ZnO20mm | Ag90nm | Ag20nm | L dikis kb

20 | 0 26 0 0 oda gl il dluaall Aysadl il
(mm)
(mm) 45l (§EBaY xa clbiaal) s die Japdiy Lilaie b

ZnO 50~150 nm ZnO 30 nm ZnO 20 nm Ag 90 nm Ag 20 nm
0 0 15 0 0 0 AMP
17 16 18 18 0 0 GEN
29 24 26 30 29 28 E
14 16 0 0 0 R AMX
44 43 34 38 39 40 C
20 19 18 17 19 18 CTX
22 28 19 0 16 14 NIT
0 0 0 0 0 0 COT
0 0 12 0 18 0 KF
23 16 16 20 23 21 DOX
16 18 15 16 16 15 CRO
18 19 18 16 16 16 CIP
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See 9 more title(s)
Related Information
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Juldl) ADLL 45 )8a Clustal W alasiuly Escherichia coli

JJ;AAJ/

1. Dowling, A.; Clift, R.; Grobert N.; Hutton D.;
Oliver R.; O’Neill O.; Pethica J.; Pidgeon N.; Porritt
J.; Ryan J.; Seaton A.; Tendler S.; Welland M. and
Whatmore  R.  (2004).  Nanoscience  and
nanotechnologies: opportunities and uncertainties.
The Royal Society, The Royal Academy of
Engineering.

2. Duran N.; Marcato PD.; Conti RD.; Alves OL.;
Costa FM. and Brocchi M.(2010). Potential use of
silver nanoparticles on pathogenic bacteria, their
toxicity and possible mechanisms of action. J. Braz.
Chem. Soc. 21(6): 206-211.

3. Silver S. (2003) Bacterial silver resistance:
molecular biology and uses and misuses of silver
compounds. FEMS. Microbiol. Rev. 27:341-353.

4. Cho KH.; Park JE.; Osaka T. and Park SG.
(2005). The study of antimicrobial activity and
preservative  effects of nanosilveringredient.
Electrochem. Acta. 51:956-960.

5. Lok CN.; Ho CM.; Chen R.; He QY.; Yu WY_;
Sun H.; Tam PK.; Chiu JF. and Chen CM. (2006).
Proteomic analysis of the mode of antibacterial
action of silver nanoparticles. J. Proteome. Res.
5:916-924.

6. Kim JS.; Kuk E.; Yu KN.; Kim J.; Park SJ.; Lee
HJ.; Kim SH.; Park YK.; Park YH.; Hwang CY.;
Kim YK.; Lee Y.; Jeong DH. and Cho M.(2007).
Antibacterial effects of silver nanoparticles.
Nanomedicine: Nanotechnology. Biol. Med. 3: 95-
100.

gl W AMPe (sl i Ale sl a) &
Aegial YW Gl Gus Escherichia  coli
Lajall adse daade DA e gl 138 o L galaliaall
el Gild) e A)lie 191bp adse e Susall Wi
15 (1) fd) 3 sl A zase s WS DNA Ladder
(31) ) Hlal W e

e 2 aaty Jadl QS adaddl AMPC o o35
FRRPR YV T P L L U L R VS
35 BLAST gali s 4383l élliy NCBI yaca cpall
Al ol a8 SO AMPe pal) g Alle 43l i & kil
4 LS (198-99% ) Om ol Cin ) 55 3 el ADLY s
A7) 5 dsond 3 e

o A A8 L i AMPe (ad il e
MEAGA  z4i » e Clustal W alasinly 4pual) DL
Ghlic 3y ae 20l ) (amy (B dassy 0 ek Cus 0.5
Gt b D) ) plais s ssik 2y e S
s g yull ac) @l

28 AMPc o At s 5l se) @l Gl 235 des i o
e Clustal W alasinly dllyy duisel (abeal I Al
ualaa¥) i dglasy A58 S ey Mega 0.5 zalin
DL oy L ge Aol a8 D a3 A
st A et asa (2) A JSAN e e Cus Al
JEl g g e Glih agay Lo Ay OYSL Gy 4Ll
g5 etk g Guos—Cnosm 332 S o) Transition
—oosm e bell) & 5 B s o) Transversion Jsad
3cld ALl gy e 3ok s omer o Oave
e 5oik  frame shift el @l e 55 o Baal s daua s 5
iy sk oo Al Ll cdibl sday Glal g
Gielos o Uad Gigaa e Spontaneous Mutation
238 (585 38 Loy s Ay i) el ) O ppegish (05S5 f Lall
oS @ ikl o) ¢l missense g5 e i ikl
oo S5 a3kl o J by e 4] s il (adla
DBlEALL 5 5 ik (e Al (5S4 active side Wil &8 sall
Jsa ge Aail O B S sl 58 WSV ) 5l a)
A el Y Gall dally HlEal) J S A8La S

MEIE2 E3 E4 ESE6 E7 E§ E9EL0

dl 191bp sis AMPc Gl a3 é}a :(1) Yﬁl) bga
Escherichia coli




International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735

24. Fluit AC.; Visser MR. and Schmitz FJ. (2001).
Molecular detection of antimicrobial resistance.
Clin. Microbiol. Rev. 836-871.

25. Mycek MJ.; Harvey RA. and Champe PC.
(2000). Lippincott$ illustratedreviews
pharmacology. Second edition. Lippincott williams
& wilkins, Philadelphia.

26. Raja RB. and Singh P. (2012). Synergistic
effect of silver nanoparticles with the cephalexin
antibiotic against the test strains. Biores. Bullet.
2(4):171-179.

27. Sondi I. and Solepek B. (2004). Silver
nanoparticles as antimicrobial agent, case study on
E.coli as a model for Gram negative bacteria. J.
Colloid. Interface. Sci. 275: 177-182.

28. Padmavathy N. and Vijayaraghavan R.(2008).
Enhanced bioactivity of ZnO nanoparticles—an
antimicrobial study. Sci. Technol. Adv. Mater. 9:35-
40.

29. Meruvu H.; Vangalapati M.; Chippada S. and
Bammidi S.(2011). Synthesis and Characterization
of ZnO Nanoparticles and its antimicrobial activity
against Bacillus subtilis and Escherichia coli.
RASAYAN J. Chem. 4 (1): 217-222.

30. Fayaz M.; Tiwary CS.; Kalaichelvan PT. and
Venkatesan R. (2010). Blue orange light emission
from biogenic synthesized silver nanoparticles using
Trichoderma viride. Colloids Surf. B. Biointerfaces.
75:175-178.

31. Al-Shamarti MJ. and Al-Muhnna AJ.(2011).
Molecular Detection of AmpC Gene Encoding
Antibiotic Resistance among Klebsiella spp.
Isolated from Different Infections. J. Kufa Univ.
Biol. 3(1): 1-8.

Anbal Al L(2012) Jmld o deae AU gaued LT
dley B8 Aurgly bl b desia) Llials, &
RURETII B+ PR ERPI P I PN S PR P P
8. Wang C.; Liu L.; Zhang A.; Xie P.; Lu J. and Zou
X. (2012). Antibacterialeffects of zinc oxide
nanoparticles on Escherichia coli K88. African J.
Biotechnol. 11(44): 10248-10254.
9. Atlase RM.; Brown AE. and Parks L C. (1995).
Laboratory Manual Experimental Microbiology.
Mosby-Comp. p. 231.
10. Funke G.; Von Graevenitz A.; Glarridge JE. and
Betnard KA. (1997). Clinical Microbiology
Reviews. Vol. 10, American Society for
Microbiology.
11. Winn W.; Allen S.; Janda W.; Koneman E.,
Procop G. Schreckemberger P. et al. (20006).
Koneman’s Color Atlas and Textbook of Diagnostic
Microbiology, 6th ed., Lippincott Williams and
Wilkins, U.S.A. pp.318-321.
12. Gillespie SH. and Hawkey P M.(2006).
Principles and practice of clinical bacteriology
2%d . John Wiley and Sons, Ltd. England.
13. Parks LC.; Brown AE. and Atlas R M. (1995).
Laboratory Manual Experimental Microbiology,
Mosby-Year Book, Inc., U.S.A.
14. NCCLS (National Committee for Laboratory
Standards) (2002). Performance standard for
antimicrobial ~ susceptibility  testing;  twelfth
informational supplement M100-S12.
15. Amsterdam D. (1996). Susceptibility testing of
antimicrobials in liquid media. In: Loman, V., ed.
Antibiotics in laboratory medicine, 4th ed. Williams
and Wilkins, Baltimore, MD. p.52-111.
16. Bodour AA.; Drees KP. and Mair RM. (2003).
Distribution of biosurfactant — producing bacteria in
undisturbed and contaminated arid southwestern
soils. Appl. Environ. Microbiol. 69(6): 3280-3287.
17. Caroff N.; Espaze E.; Berard I.;Richet H. and
Reynaud A.(1999). Mutations in the ampC promoter
of  Escherichia coli isolates resistant to
oxyiminocephalosporins without extended spectrum
B-lactamase production .FEMS Microbiol. Lett.
137:459-465.
18. Baron EJ.; Finegold SM. and Peterson ILR.
(2007). Bailey and Scotts Diagnostic Microbiology.
9th ed. Mosby Company. Missouri.
19. Salyers AA.; Gupta A. and Wang Y. (2004).
Human intestinal bacteria as reservoirs for antibiotic
resistance genes. Trends. Microbiol. 12(9) : 412 —
416.
20. Hanaki H. (2004). Epidemiology and clinical
effect against beta-lactam antibiotic induce. J.
Antibiot. 78(8): 204-216.
21. Nester EW.; Anderson DG.; Roberts CE.;
Pearsall NN. And Nester MT.(2001). Microbiology
a Human Perspective 39 ed. ;McGraw-Hill
Companies, Inc .,New York.
22. Baron EJ.; Murray PR.; Tenver FC. and Yolk
RH.(1999). Manual of Clinical Microbiology.6™ ed.
American Society for Microbiology .U.S.A.
23. Madigan MT.; Martinko JM. And Parker
J.(2003). Prok Biology of Microoganisms.10™ Ed
.Prentice-Hall, Inc. London ,Sydney ,Pte. Ltd. Hong
Kong, Toronto, S.A. dec.V.

Vol. 9, No.4, December 2014 92



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol 9, No.4, December 2014 93

el QUL Jlga el slaall) g Banall dua jaall Ao bl 4, bl dpial) 5 45 pedial) okl
Gl ae a Sl ae el

Gl 4 sgen ) Y dnals fg okanll bl S
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O Shmb UsimsaS 5 Lo e Gogne Lpmpdn o e 3 Blus¥) o 5580 ciliall e ) Jeml Oplad) L)l JUkY)
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SIS saaeiall Jhasll & %254y Type 4 58S saxial)l Juad) 4y %36 dawiys Type 1 s 58S saaie Juasl) Jlexinly
%16.67 Ay O142 aiy %22.22 4wy 055 o 3250 8 LlaY) Juasll a5 ey LagalS) %19.5 4y Type2 ,Type3
G5l e (%73.3)26 2y I ¢ Al yaY) sl g )0e Glo L sin) (e B (36) dladd L) @Y je auen @ yia)
daise e (BFPT, 2AET) 4iie ) EPEC ciia . bfp , stx Bysa) det A 25 Y Lay coae B s
O TS LS o e SR gl sl A el ol TSN LS, LS oy (DFPT €GET
Ale (%73.3)26 5 Cands Al

el 5 sanall A pedl) i o)l HS4 A cgindl 3l Ay jedaall )l rdealiiel cilals)

Phenotyping and genotyping characterization of Enteropathogenic Escherichia

coli (EPEC) that cause diarrhea among infants

Ibrahim A. Abdul- Rahman

College of Veterinary Medicine / University of Anbar /Republic of Iraq

ABSTRACT

The diarrhea is considered one of the widespread diseases in Iraq. One of the important encountered causative
agents is Enteropathogenic E.coli (EPEC) which invade the intestinal lining causing diarrhea especially in
infants, we devote ourselves to start studying it from some its aspects. This study has been performed between
July 2011-July 2012 , where in (320) stool samples were collected from the infantile diarrhea. These stool samples
were cultured directly on media. microscopy, cultural, biochemical as well as serological tests by using antisera
were used to identifying the EPEC bacteria, as well as characterize some their virulence genes as eae,stx, bfp in all
serotyped EPEC isolates .Diagnosis results proved that (140) isolates belong to Escherichia coli. (36 ) isolates
were belong to Enteropathogenic E.coli (EPEC), the highest number of the EPEC isolated belonging to polyvalent
typel (36%) , followed by polyvalent Type 4 with rate (25% ) , followed by polyvalent Type 2,Type 3 with rate
(19.5%) for both and the highest number of the EPEC isolated belonging to monovalent O55 (22.22%) followed
by 0142(16.67%). The encoding virulence genes were tested by PCR for all the 36 serotyped EPEC isolates only
26(73.3%) isolates gave positive results with an eaegene ,none of the EPEC isolates were positive for bfp andstx

genes . EPEC isolates were classified as typical (SH€ ™ | b ffﬂ_) or atypical (EG€ ™ b ffﬂ_) . typical EPEC
was not diagnosed in any isolated. while ,atypical EPEC was diagnosed in 26(73.3%) isolates.
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2.77 1 0128
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2.77 1 026
5.56 2 0119
2.77 1 0124

100 36 g saxal

P —
I b
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llas daddall EPEC <2l ial) basalill 1(7) o Jsta

L) ey Apall Laal) byl Juadesiall 5 jalill Jolis il o adl
.
1 0125 eae” bfp=st Atypical EPCE
2 055 Atypical EPCE
3 0111 Atypical EPCE
4 0142 Atypical EPCE
5 086 Atypical EPCE
6 O 142 Atypical EPCE
7 Ol11 Non — EPEC
8 0126 Non — EPEC
9 055 Atypical EPCE
10 0 142 Atypical EPCE
11 0142 Atypical EPCE
12 0114 Atypical EPCE
13 0119 Atypical EPCE
14 0114 Atypical EPCE
15 0 142 Atypical EPCE
16 0386 Atypical EPCE
17 0125 Atypical EPCE
18 086 Non — EPEC
19 O 142 Atypical EPCE
20 0 127 Atypical EPCE
21 0128 Non — EPEC
22 0126 Atypical EPCE
23 026 Atypical EPCE
24 O 111 Non — EPEC
25 055 Atypical EPCE
26 0 126 Atypical EPCE
27 055 Atypical EPCE
28 055 Non — EPEC
29 0124 Non — EPEC
30 086 Atypical EPCE
31 O 111 Atypical EPCE
32 055 Non — EPEC
33 0119 Atypical EPCE
34 0125 Atypical EPCE
35 055 Non — EPEC
36 0355 Non — EPEC
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Ability of green and blue green algae to grow in rainwater ponds at west of

Baghdad city

Ahmed I. Jessim and Ahmed A. Al-Hussieny

Ministry of Sciences and Technology / Baghdad/ Republic of Iraq

ABSTRACT

The aggregated rainwater affect positively in growing of green and blue green algae populations Dinoflagellate,
due to rainwater quantity of dissolved materials, which considered as nutrients for autotrophic organisms such as
Algae, Blue green algae. The study period divided in two stages. First stage is to examine rainwater before arriving
land, along study period from January 2012 until February 2013 to identify some of rains properties, and dissolved
pollutants, the first, second and third harvesting of rainwater distinguished with acidity of measured samples, pH
5.42-5.56 with increasing of Nitrate [NO3] and Sulphate [SO,] and reducing of Phosphorous concentrations [P]. In
addition, the pH value reached to 4.16 — 6.53 with fine increasing in concentrations of [NOs] and [SO4], with no
increasing of [P]. Along study period from Mars 2013 — May 2013. At second stage, five different rainwater ponds
studied. Results showed rainwater ponds are contain a concentration of [NOs], [P] and [SO,4], which support to
grow different types of green algae, blue green algae and diatoms with a presence of armored Dinoflagellate in
three rainwater ponds from five ponds at Mars and April, and despaired in May and June, with a variable pH
values for all rainwater ponds.
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Study the effect of toxoplasma gondii infection on cortisol levels as stress index in

patients referred to some hospitals in Baghdad

Ihsan M. Al- Saqur (1) Hanaa K. Hamad (2) and Noor H. Faiq (2)

(1) Al- Isra University / Baghdad (2) Dept. of Biology / College of Sciences for Women/ University of
Baghdad / Republic of Iraq

ABSTRACT

The current study was conducted to investigate the correlation between the Toxoplasmal infection and cortisol
level in patients visiting hospitals (Al-Yarmouk educational hospital and Al-Karamah educational hospital ) in
Baghdad and study the effect of the infection on cortisol level and stress index on these patients.The study
contains two groups of people , the first group include patients with toxoplasmosis (30 person) and second group
contain healthy people with no toxoplasmosis (64 person) . Samples were collected between December 2013 to the
end of April 2014, IgG titer were measured by Enzyme Linked Immunosorbent Assay( ELISA) for both groups.
The test indicated that 31.25% of population individuals were infected with T.gondii Dependent factors like age ,
gender , marital status , occupation , geographical location and blood group.Levels of cortisol hormone also
detected using ELISA test for all samples the results showed a remarkable raise of the hormone in patients with
toxoplasmosis compared to non toxoplasmosis patients.
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Effect of Nitrogen Fertilization and Spraying of Fe-EDDHA 6% on growth of

plant and chemical contents of Concarpus lancifolius Engl

Nibrass I. Abdul- Jabbar, Jamal A. Abbass and Mansoor A. Aboohanah

Faculty of Agriculture/ Kufa University / Republic of Iraq

ABSTRACT

An experiment was conducted at Najaf Municipality Nursery, Najaf -Governorate, using Concarpus lancifolius.
Engl. during 2008-2009 growing season to study the effect of supplying nitrogen fertilization CO(NH,), 46%, (soil
application, concentration (0.00, 1000, 2000 and 3000) mg.L!" and three concentrations of Fe-EDAT (0.00 500
and 1000) mg.L"! on growth parameters of plant Concarpus lancifolius. Engl.

The experiment was carried out using Complete Randomized Design (RCBD) with three replications. The means
were analyzed using L.S.D. at 0.05 probability.

The results showed that fertilizing Concarpus lancifolius with 2000 mg.L™" interacting with Fe-EDDHA spray of
concentration 500 mg.L"' improved significantly plant growth characteristics (plant length, leaf area index, leaf
content of chlorophyll A, B, plant content of total carbohydrate in leaves and stems, plant content of nitrogen in
leaves and stems compared with comparison treatment , while the increase in Fe concentration by 1000 mg.L™" had
led to an increase in the leaves and stems of the Fe content compared with comparative and other treatments
variables.
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The effect of watery extracts of pomegranate peel (punica granatum) with

different doses on broiler infected with Escherichia coli experimentally

Afrah A.W. Ghulam

Dept. of Community Health /Al- Dewaniyah Technical Institute / Al- Furat Al- Awsat Technical
University/ Republic of Iraq

ABSTRACT

This study was designed to determine the effect of extract watery of Pomegranate peel (Punica granatum) on
broiler infected with Escherichia coli . 100 chicks were used in the study, which were divided into two groups
.The first group (25 chicks) given 5Sml of sterile trypticase soya broth (control group) while the second group (75
chicks) given 5ml of trypticase soya broth which containing 2x108CFU / ml of Escherichia coli (infected
group).When the symptoms of infection were appearing extracting watery of Pomegranate peel was given at the
concentrations 50,75 and 100 mg/ml.

The results showed a decreased in body weight ,and food - and water intake after infection and when we given the
extract watery , there was an increase in body weight , food intake, and the health of chicks according to the
increase in concentration infused.
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Study of healthy specifications for the types of manufactured milk that are most

consumed by children in Baghdad's markets

Maryam M. Ghazal and Alia S. Al-Hafud

Dept. of Home Economics/ College of Education for Women/ University of Baghdad / Republic of Iraq

ABSTRACT

Most kinds of milk, which are produced by major production countries for milk and dairy products, which is
treated thermally with pasteurization process. The purpose of pasteurization is killing the pathological
microorganisms In the milk and makes it safe for drinking. Thus, the conservational qualities of milk become
better, the opposite leads to bad qualities and its negative impact on health, especially after being consumed by
children. The selection process for the best remains confusing because of product's variety, especially when
unfamiliarity with sufficient information of the type which is consumed by the child. To give the best answer
about the most consuming types of milk by children at the age (3-8) years. Laboratory analysis was conducted for
the common types of consumption. Include bacteriology test and percentage of fat, protein, also Examination of
calcium. And the result shone: that the best quality is in kids judo and kdd milk, especially without flavor, the
samples which contain additional Additives impede absorption elements, especially calcium, for example coca, the
best thing is to buy pure milk, which is free from additional substances with unknown effects, and from places
with good conservation and supplying to ensure product safely. focus of the fresh milk which is processed
thermally to keep our children on safe side and the proper nutrition choice for them which ensure getting the
necessary nutritional element for their proper development.
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Roots and symbolic meanings of the elements of tower house in architecture of

old Sana'a

Ahmed A. Al- Nehmi * (1), Aly H. Gabr (2) and Alaa El-Din A. Shaheen (3)

Dept. of Architecture/Faculty of Engineering / Thamar University/ Yemen * Ph.D. student / Cairo
University (2) Dept. of Architecture/ Faculty of Engineering/ Cairo University/ Egypt (3) Faculty of
Archaeology/ Cairo University/ Egypt

ABSTRACT

Architecture is the most physical product expressing the human interaction with the environment and beliefs, the
most confirm the identity of the place. This study examines the elements of traditional Yemeni architecture, so as
to know the roots and philosophical foundations that established the rules of traditional architecture in Yemen. The
research methodology is formed through putting a framework for a system of beliefs and ancient symbols, and
then applied to the traditional architecture of Yemen, and take tower house in Old Sana'a as a model. The study
concludes to determine the roots of the elements of traditional Yemeni architecture, and learn the meaning behind
them.
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Architectural and symbolic thought of the ancient Yemeni architecture during

the prehistoric period

Ahmed A. Al- Nehmi * (1), Aly H. Gabr (2) and Alaa El-Din A. Shaheen (3)

Dept. of Architecture/Faculty of Engineering / Thamar University/ Yemen * Ph.D. student / Cairo
University (2) Dept. of Architecture/ Faculty of Engineering/ Cairo University/ Egypt (3) Faculty of
Archaeology/ Cairo University/ Egypt

ABSTRACT

The architecture represents historical evidence on the area settlement. It is the most expression of the social,
intellectual and economic status of the community. This research represents the theoretical and field study on
ancient Yemen architecture during the prehistoric period, through selecting architectural samples of different
historical periods. They have been studied and the meaning behind the architectural forms has been interpreted.
The research concludes that the civilization of Yemen grow during that period on the basis imposed by human life,
and social and economic status. The results indicate that there was creative awareness in the community, to
achieve an important leap of the prehistoric architecture in Yemen towards the historical era at the beginning of the
first millennium BC.
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