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FORWARD

Dear Colleagues,

1JST was a fruitful effort issued by the International Centre for Advancement of Sciences and
Technology — ICAST, which tries to take part in both globalization and revolution in
information and communication technologies, because S&T development becoming not only
the key elements of economic growth and industrial competitiveness, but also essential for
improving the social development, the quality of life and global environment. ICAST took then
a decision to establish a scientific alliance with TSTC (Tharwa for scientific Training &
Consultations) and this alliance comes to support the efforts towards publishing IJST.

Today, we announce a new issue of our journal, that is the second issue from the twelve
volume of 1JST, June , 2017. As the Arab An Islamic worlds are moving to celebrate Eid Al-
Fitr, I wish you all a happy Eid.

Finally, I hope that all significant figures of sciences whom joined the editorial board, the
researchers, and the readers of our journal will keep IJST between their eyes and contribute
in continuing its journey, with their remarks, valuable recommendations and their
researching outcomes.

Thanks a lot for all who support IJST.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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A new technique for solving optimization problems using genetic algorithm

Rihab 1. Ajel
Dept. of Computer Sciences / College of Sciences / University of Mustansiriya / Republic of Iraq

E- mail: dr.ziadmabood@uomustansiriyah.edu.iq

ABSTRACT

The present study suggested a new modified genetic algorithm technique that is used to solve a sequencing and
optimization problems. The presented model is tested using a mathematical problem of first order multi variable
equation. The results show that the presented technique can exceed the traditional genetic algorithm system in term
of both less calculation time and more accurate outcome. In many cases, the worst scenario of genetic algorithm
systems is reaching the solution to local manima/ maxima. The main objective of the paper is to employ two
strategies to avoid this problem. First, is to use the Eltisim process, in which, a part of the current population to
contribute its values in the next generation of the process. Second, is to use crossover mask, which confine the
mate between any two chromosomes in the current population to those that produce the best children of the best
fitness in the next generation. Also, Eltisim and crossover procedures will work simultaneously to speech up the
processing time and reduce the number of iteration to reach to the optimal solution.

Keywords: genetic algorithms, Eltisim, local manima/ maxima
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INTRODUCTION

The science that deals with the mechanisms
responsible for similarities and differences in a
species is called Genetics. Basically, genetic
algorithms that are directly derived from natural
evolution are normally used for the resemblances
and differences due to the natural heredity (1).

The optimization problems, on the other hand, are
the techniques used for finding the best solutions for
many complicated problems. A variability of
techniques and algorithms are presented in order to
solve the problem in hand. In the last years,
different structures of genetic algorithms (GAs)
have been introduced for solving optimization
problems. However, the success of any GA depends
on the design of its search operators, as well as their
appropriate integration (2,3).

Genetic algorithm developed by Goldberg was
inspired by Darwin’s theory of evolution, which
stated that the survival of an organism is affected by
rule "the strongest species that survives". Basically,
the algorithm relaies on the idea that any organism
(one part of the problem solution) can be
maintained through the process of reproduction,
crossover and mutation (4).

The evaluation (or searching for the best solution) is
used in the computational algorithm to generate the
objective function. A solution generated by genetic
algorithm is called a chromosome, while collection
of chromosome is referred as a population (5). A
chromosome is composed from genes and its value
can be either numerical, binary, symbols or
characters depending on the problem needed to be
solved. These chromosomes will undergo a process
called fitness function to measure the suitability of
solution generated by GA with problem. Some
chromosomes in population will mate through
process called crossover, thus producing new
chromosomes named offspring, which genes
composition are the combination of their parents. In
a generation, a few chromosomes will also have
mutation in their gene (4).

The number of chromosomes which will undergo
crossover and mutation are controlled by crossover
rate and mutation rate values (6). Chromosomes in
the population that will maintain for the next
generation will be selected based on Darwinian
evolution rule, the chromosome which has higher
fitness value will have greater probability of being
selected again in the next generation. After several
generations, the chromosome value will converges
to a certain value which is the best solution for the
problem (7).

In the present study, a proposed algorithm was
suddested for a new way to deal with selection and
crossover that working with evaluation all together
simultaneously to generate the best offspring. The
experimental analysis showed that the algorithm
converges quickly to the optimal solution and thus
exhibits a superior performance in comparison with
other algorithms that also solved those problems.

Conventional optimization problem and genetic
algorithm search techniques

Optimization is the process to find the best optimal
solution for the problem under some considerations
(8). Optimization can be applied to any scientific or
engineering problems. However, with all proposed
techniques, still the is no specific method can solve
all optimization problems.

One of the more accepted techniques for the
optimization problems is the genetic algorithm. GAs
reach the optimal minimum or maximum solution
with substantially fewer iteration steps than the
more intricate algorithms. The key power of such
algorithm, however, is its ability to work in the
environments where there is little or no information
available about the gradients of the function at the
evaluated points. The function itself does not need
to be continuous or differentiable (9). Genetic
algorithms can still achieve good results even in
cases in which the function has several local minima
or maxima (10).

These properties of genetic algorithms have their
price: unlike traditional random search, the function
is not examined at a single place, constructing a
possible path to the local maximum or minimum,
but many different places are considered
simultaneously. The function must be calculated for
all elements of the population. The creation of new
populations also requires additional calculations
(11).

In this way, the optimum of the function is sought in
several directions simultaneously and many paths to
the optimum are processed. However, when
comparing with other stochastic methods, genetic
algorithms have the advantage that they can be
parallelized with little effort. Since the calculations
of the function on all points of a population are
independent from each other, they can be carried out
in several processors (12).

Genetic algorithms are thus inherently parallel.
A clear improvement in genetic algorithm
performance can be achieved in comparison with
other non-parallelizable optimization methods.
Generally, the main step for the general genetic
algorithm can be summarized as follows:

1- Initial population: Determine the number of
chromosomes, generation, mutation rate, crossover
rate, elitismtion rate, and the initialization value of
the genes chromosome-chromosome with a random
value.
2- Evaluate fitness: Evaluation of fitness value of
chromosomes by calculating objective function.
3- Reproduction: which includes three major steps;
(a) Elitismation
(b) Selection and Crossover
(c) Mutation
4- Solution: To get the best chromosome in the
population; the best solution for the problem.
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EXPERIMENT AND METHODS
The proposed modification algorithm

The model presented in this study includes some
important modifications on the general genetic
algorithm steps. In this section the basic steps of the
model will be shown to reflect the importance of
each step in the algorithm. As normal, for any
genetic algorithm technique, generation of a random
population for and problem are needed, which
represent a trivial solution for and problem in hand.
In order to make work clear and show the effect for
each step in the process, a numerical example for
optimization and run the genetic algorithm step will
be taken to discribe how the modification steps can
speed up the optimization problem solution
comparing to the normal genetic algorithm steps.

Suppose there is an equality

X, +2x,+3x; +4x, =N
X5 X, X7, X .
where, “ 1772273274 are the variables that needed
to be found to match the function with any value for

the variable N . the genetic algorithm will be used
to find these values that satisfy the above equation.
First the objective function should be formulated for
this problem.

The objective is minimizing the value of function
f(x),
S (x)=(x+2x,+3x;+4x,)-N (1)

So, our chromosome can be as follows;

X1 X2 X3 X4

The main steps pf our proposed system can be as
follows:

Step1: Initialization:

For any problem in genetic algorithms, we should
start with suggest some solutions for the problem in
hand. For this example we generated random value
of gene Y X5 X35 Xy for 6 chromosomes ( we
can take more or less chromosomes).

Chromosome [1] =[x1, x2, x3, x4] =[12; 05; 23; 08]
Chromosome [2] = [x1, X2, x3, x4] =[02; 21; 18; 03]

Chromosome [3] = [x1, x2, x3, x4] =[10; 04; 13; 14]
Chromosome [4] = [x1, x2, x3, x4] =[20; 01; 10; 06]
Chromosome [5] = [x1, x2, x3, x4] =[01; 04; 13; 19]
Chromosome [6] = [x1, x2, x3, x4] =[20; 05; 17; 01]

Step2 : Evaluation:
The objective function for each chromosome can be
computed using

Fuy=Abs(f()

where, the f (x) is the function that we need to
minimize. Now, in order to compute fitness

probability we must compute the fitness of each
chromosome. The fitness function is:

1

Fitness = —
1+ F, )

3)

After running the fitness function on all the
chromosome values, we got such these results that
represented the first round of fitness estimation
process:

Fitness =10.0106,0.0123,0.0119,0.0213,0.0105,0.0179]

As we can notice that chromosome 4 has the
maximum fitness value (0.213), which means that
this chromosome can give the best estimations
comparing with other chromosomes. We need to
update the suggesting solutions for this chromosome
and others to get more and more high fitness values.

Step 3 : Reproduction:

In this step, we try to generate new set of
chromosomes in the population that represent new
solutions in the program. To do so, the reproduction
step will include two major stages; namely, the
Elitism, selection and crossover:

1- Elitism: In this stage the aim is to generate new
chromosome for the next generation. However, the
probability of loosing the best solution that already
exist in the current population is high. So, in this
step, Elitism can be adopted. The idea is to limit
best solution losing of the current population to
lower level. Elitism ( in our system ) will let only
65% of the current population to reproduct
(contributes in the Selection and crosover for next
generation production). This means that the process
will keep 35% of the the current population
chromosomes (the best ones) unchnaged. This will
let a part of the current population to be one
important section of the next generation. based on
the Elitism process, chromosomes 4, and 6 of the
current population will keep their values for the
next generation;

New chromosome[1]= chromosome[4]= [20; 01; 10; 06]
New chromosome[2]= chromosome[6]= [20; 05; 17; 01]

2- Selection and crossover: Only the leftover of the
Elitism process of the previous stage (about 65% of
the population) will contribute in the seletion and
crossover stage. In this stage, the selection and
cossover process will follow these steps:

*Select one chromosome and let it crossover will all
other chromosomes in the population.

* The crossover process will adopt unified crossover
by generate mask randomly.

* After each crossover, the process will examen the
fitness for each new child in the next population.
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When we do all above steps for all chromosomes for
current population, only children with highest
fitness will be part of the next generation
chromosomes. Two crucial points can be noted in
step 3; First, is the Elitism process which will
contribute in the limitation of losing fine
chromosomes with best fitness in the current
population and let them to take part in the next
generation. Second, is to use crossover mask that
allow us to choose the best mated chromosomes that
generated the best child with highest fitness for the
next generation.

Step 4 : Mutation:

Number of chromosomes that could have mutations
in a population is determined by the mutation rate
parameter. Mutation process is done by replacing
the gen at random position with a new value. The
process can be summarized as follows; for each
population calculate the total length of gens in all
chromosomes of the current population:

K=G*C @

where, K represents the total number of

G

each chromosome, and C is the number of
chromosomes in the population. Mutation process is
done by generating a random integer between 1 and

gens in all population, is the number of gens of

K . If generated random number is smaller than
mutation rate (pm) variable then marked the
position of gen in the chromosomes. Suppose, for
example, we define pm 10%, it is expected that 10%

(0.1) of K in the population that will be mutated.
In other words, the number of the mutation in the
current population will be;

M =pm*K )

where, M is the number of mutation, and pm is
the mutation rate.

Suppose the algorithm generate random numbers (7
and 21) then the chromosomes which have mutation
are Chromosome #2 for gen #3 and Chromosome #6
and gen #1. The value of mutated gens at mutation
point is replaced by random number between 0-N

(N is the variable in equation [?]. Suppose
generated random number are 2 and 5 then
Chromosomes #2 and #6 will get these values
replaced with the new ones.

After all those steps of our proposed system, the
algorithm will generate new population that
represent a new set of chromosomes which
represent new set of our problem solutions. So, after
one one iteration or one generation of the genetic
algorithm, we can now evaluate the objective
function and we have got those values:

Chromosome [1] = [x1, x2, x3, x4] =[20; 01; 10; 06]
Chromosome [2] = [x1, X2, x3, x4] =[20; 05; 20; 01]
Chromosome [3] = [x1, x2, x3, x4] =[10; 06; 02; 11]
Chromosome [4] = [x1, x2, x3, x4] =[10; 01; 09; 13]
Chromosome [5] = [x1, x2, x3, x4] =[12; 01; 07; 20]
Chromosome [6] = [x1, X2, x3, x4] =[05; 10; 03; 06]

And the fitness values for all the chromosome in
this new population are:

Fimess=10.0213,00179,0.023,0.01612,0.0116,0.034]

From the evaluation of new Chromosome we can
see that the fitness function is increasing
(comparing with the previous one of the old
generation) , this means that we have better
chromosome or solution compared with previous
chromosome generation. Basically, these new
chromosomes ( in the next population) will undergo
the same process as the previous generation;
namely, evaluation, selection, crossover and
mutation. The process will repeat until a
predetermined number of generations is reached or
the algorithm obtains the optimal solution. For this
example, after 10 generations, best chromosome is
obtained:
Chromosome = [07; 05; 03; 01];

This means that, if we suppose that N=30 , the

optimal solution for equation
+2x,+3x, +4x, =
(xl X, +3% +4x, N)will be;
x, =T ©)
X, =35; @
X, =3; ®
x, =1; ©)
X5 X5, X3

We can see that the value of variable

and X4 generated by genetic algorithm will satisfy
that equality. In this procedure, we can declare that
our proposed algorithm has speed up the processing
that reach to the optimal solution with only few
number of algorithm iteration (10 iteration in our
example). Other techniques of genetic algorithm
could take much more iterations to get the same
results.

This clear improvement in the genetic algorithm
strategy to get optimal solution within few iteration
stems from two crucial modification in the GA
algorithm. First, the proposed system suggested to
let only chromosomes with less fitness value to
contribute in the next generation processing. This
means that part of the current population that we
working with is to keep their values fixed for the
next generation. Eltisim will allow us to adopt such
strategic of letting part of the current population to
share its values in the next generation. Second, is to
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use crossover mask, which in some way show us
which chromosome of the current population can
mate with one specific chromosome to produce one
fine child of the best fitness for the next generation.
Moreover, Eltisim and crossover procedure will
work simultaneously to speech up the processing

minima. However, the mutation operator will help
us to avoid reaching such case of local optimal
value by generating a new values for one or more
gens in each iteration.

Figures (1) and (2) show the comparison of our
proposed GA technique with traditional GA in terms

time and reduce the number of iteration to reach to of error reduction and fitness parameter
the optimal solution. Here, someone could ask that respectively.
this strategy could reach the algorithm to the local
150 v -
Qur proposad mathod of GA
Traditional gan:—:-tin algnnlhm procedure
100
=
=
L
50
0o
o 10 =20 30 &4 50
Murmbar of terations
Figure (1): Error reduction in both our proposed GA and normal GA techniques
1E I ; I
— O proaposad mathod of GA
nal Traditional ganatic algorthm procedure| |
08 .
a7 .
= 06| .
&,
? osl ]
=
o l
03F .
[e =
01 .
o L . . ) :
o 10 20 30 A 50
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Figure (2): Fitness parameter evaluation in normal and our GA techniques
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From those figures, we can see how our proposed
system improves the genetic algorithm technique in
finding the optimal mathematical solution in just
few iteration (10 to 15) in our application in
comparing normal GA. This improvmwnt, as we
see, can be justified in two reasons. First, is because
the adoption of Eltisim technique that, as we
mentioned earlier, gave as a chance to use part of
current population (best chromosomes with high
fitness) to contribute in the next generation. This
means that only less fitness chromosomes in the
current population will undergo GA processing
(selection, crossover, mutation). Also, to keep best
results on the chromosomes not to change as with
normal GA processing. Second, using crossover
mask in any generation will allow us (the algorithm)
to select which ones of the chromosomes that give
us the best child to mate in the current population.
So, we will never let any chromosomes (as in
normal GA which select mated chromosome
randomly) to exchange their values in a random
way. Choosing the shape of the mask and which
part to the chromosome to exchange their values is
the key point in improving the population fitness for
the next generation.

CONCLUSION

Form the results of our genetic algorithm technique
for finding the optimal solution in little iteration, we
can conclude the followings:

- These properties of genetic algorithms
have their price: unlike traditional random
search, the function is not examined at a
single place, constructing a possible path
to the local maximum or minimum, but
many different places are considered
simultaneously. The function must be
calculated for all elements of the
population. The generation of new
generation require to investigate which of
the two chromosomes in the current
population can nominated to generate one
good child with an improvement
regarding the previous population. The
virtue of using crossover mask give us a
option to control the crossover processing
and not to let it happens randomly as
normal GA does.

- An important aspect of this study is that it
clearly shows the importance of
introducing elitism in  evolutionary
optimization. Basically, elitism allows
genetic algorithm techniques to keep some
of their good chromosome for the next
generation. This will ensure that the
processing stay on the correct direction to
reach the optimal solution.

- Falling in the local minima, which is the
worst scenario for the GA processing, can
be avoided by using the mutation
processing. Mutation could play two

important role in this system. First, it will
defiantly prevent the processing from
plunge in local minima. Second, it will
always generate new chromosome values
that give a change for new solution in the
processing.
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ABSTRACT

Hypertension is a common chronic medical condition treated by several classes of medications that causes many
oral side effects reflecting their manifestations on the quantity and quality of saliva. The aim of this study was to
investigate the effect of three different types of antihypertensive medications (amlodipine, Lisinopril and
valsartan) on the salivary flow rate (SFR) and salivary composition.

Eighty subjects of both genders with an age range (41-68) years were enrolled in this study; twenty healthy
subjects as a control group and sixty already diagnosed hypertensive patients divided into three groups each group
consist of twenty patients taking amlodipine, Lisinopril and valsartan respectively. Results showed that the
concentrations of phosphorus, magnesium, calcium, sodium, potassium and chloride were significant differences
in hypertensive patients under medication compared to healthy subjects except for those taken lisinopril showed
non-significant differences in salivary magnesium and chloride. The SFR was significantly lower in patients taken
amlodipine and lisinopril compared to healthy control, while there was no significant reduction in patients taken
valsartan.

The present study concluded more pronounced effect on salivary composition by amlodipine, lisinopril and
valsartan. There is a pronounced reduction in the SFR by amlodipine and lisinopril.

Keywords: Hypertension, saliva, dry mouth, antihypertensive drugs
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INTRODUCTION moreover, subjects and patients were told not to eat
and/or drink for one hour before each sampling (6).
Antihypertensive drugs (AHD) are prescribed with The SFR (ml/min) was estimated by dividing the total
the lifestyle measures, such as healthy diet with less collected saliva volume (ml) that was measured
salt, to lower blood pressure in hypertensive during sample collection using graduated plastic tube
people. These medications reflect side effects on by the collection time of 5 min (7). Magnesium,
various body systems and body fluids such as serum calcium, sodium and potassium were measured by
and saliva (1). using Atomic absorption spectrophotometer; while
Saliva is a mirror to the general health condition. It is inorganic phosphorus and chloride were measured by
to dentist what blood is to a physician (2) and its colorimetric method.
contents are analyzed and used to diagnose specific The AHD used included amlodipine (Amaday,
effects or to assay the presence of certain substances Ajanta Pharma Ltd) 5-10 mg which is a calcium
(3). Differences in the concentrations of the salivary channel blocker (CCB), Lisinopril (Zestril, Astra
electrolytes may affect the SFR and consequently the Zeneca) 5-10 mg which is an angiotensin converting
oral health condition (4, 5). enzyme (ACE) inhibitor and valsartan (Diovan,
The aim of this study was to investigate the effects of Novartis India Ltd) 80-160 mg as an angiotensin II
different modalities treatment by antihypertensive receptor blocker (ARB).
medications with discipline mode of action on SFR
and compositions.
RESULTS
MATERIALS AND METHODS The age range of the study population was (41-68)
with mean age of healthy control subjects was
Patients: Eighty patients (from both gender) aged 47.744.9 years, while the mean age of hypertensive
41— 68 years were investigated in this study. The patients taking amlodipine, Lisinopril and valsartan
population was divided into four groups, each group were (54.4+6.8, 52.4+7 and 55.7+£6.8 respectively).
consist of 20 persons; the first group was The healthy subjects and hypertensive patients
normotensives (control), while resting groups took showed normal levels of systolic and diastolic blood
AHDs; amlodipine, Lisinopril and valsartan pressure during sample collection. Table (1) showed
respectively. that the SFR was significantly reduced (P<0.001) in
All patients have normal function according to past hypertensive patients taken amlodipine (0.18 ml/min)
medical history, patients and volunteers were selected and Lisinopril (0.18 ml/min) when compared to
and their clinical histories were obtained. Blood healthy subjects (0.51 ml/min), while non-significant
pressure is measured then the unstimulated saliva was decrease (P=0.2) was seen in hypertensives taken
collected and kept at -20 C° till the time of analysis. valsartan (0.43 ml/min). Also table (1) summarizes
It seems that salivary sampling time from 9-11 AM the variations in salivary electrolytes of both the
are recommended since most of the study variables normotensives and the three hypertensive groups.
were closed to the daily mean at that time points,
Table (1): The difference in mean salivary measurements of selected minerals between the four study groups
Healthy control Study groups P
n (20) Amlodipine n (20) Lisinopril n (20) Valsartan n (20)
Salivary flow rate (ml/min) <0.001
Range (0.37 10 0.8) (0.07 t0 0.4) (0.05 t0 0.52) (0.27 10 0.9)
Mean 0.51 0.18 0.18 0.43
SE 0.03 0.02 0.03 0.03
P <0.001 <0.001 0.2[NS]
Salivary phosphorus (mmol/L) <0.001
Range (4.77 t07.1) (7.86 t0 15.32 (6.94t0 10.3) (6.64t013.33)
Mean 6.35 12.18 8.58 8.67
SE 0.16 0.44 0.21 0.35
P <0.001 <0.001 <0.001
Salivary magnesium (mmol/L) <0.001
Range (0.35 t0 0.49) (0.13 t0 0.33) (02110 1) (0.14 t0 0.28)
Mean 0.41 0.24 0.34 0.22
SE 0.01 0.01 0.06 0.01
P <0.001 0.81[NS] <0.001
Salivary calcium (mmol/L) <0.001
Range (2.15t0 2.6) (1.5210 2.18) (1.56 t0 2.13) (1.63t02.52)
Mean 2.37 1.94 1.86 2.03
SE 0.03 0.04 0.03 0.05
P <0.001 <0.001 <0.001
Salivary sodium (mmol/L) <0.001
Range (15.9t020.57) (12.6 to 16.71) (8.17t0 L1.7) (7.56t012.45)
Mean 18.28 14.38 10.09 9.85




International Journal for Sciences and Technology / ICV: 63.75 - SJIF: 4.487 — GIF: 0.81 — SAIF: 4.32 Vol. 12, No.2, June 2017 14
SE 0.28 0.26 0.21 0.28
P <0.001 <0.001 <0.001
Salivary potassium (mmol/L) <0.001
Range (6.37 t0 10.7) (14310 17.4) (14.9 to 18.45) (13.1t017.3)
Mean 8.79 16.32 16.04 15.35
SE 0.25 0.14 0.18 0.27
P <0.001 <0.001 <0.001
Salivary chloride (mmol/L) <0.001
Range (19.88 to 35.78) (31.26 t0 51.39) (23.25t0 53.74) (26.91t0 51.55)
Mean 27.48 43.14 31.62 34.71
SE 0.89 1.37 1.74 1.56
P <0.001 0.26[NS] 0.004
* SE: standard error, P<0.05
DISCUSSION statistically —non-significant in patients taking

Hyposalivation results from diminished secretions
of saliva which is a relatively common drug-related
side-effect. In general, treatment with AHD has
been considered to impair salivary secretion. In the
present study, hypertensive patients taking
amlodipine and Lisinopril showed the same mean of
SFR (0.18 ml/min), which were lower than that
showed by the healthy controls (0.51 ml/min). This
result agrees with other studies (4, 8-11) that
considered amlodipine and Lisinopril as AHD that
lead to dry mouth. The third group of patients taking
valsartan showed inconsiderable decrease in SFR
(0.43 ml/min) which agreed with other studies (12-
14) that found several members of ARBs (valsartan
one of them) are not xerogenic. Table (1) revealed
that there was noticeable increase in salivary
phosphorus and potassium in all three treated groups
when compared to healthy controls. This was in
agreement with other studies (2,6). The mean of
salivary phosphate in hypertensive patients taking
amlodipine (12.18mml/L) showed quietly double
number than the control group (6.35mml/L), while
the mean of salivary phosphate for patients taking
lisinopril (8.58mmol/L) and valsartan (8.67mmol/L)
were almost equal. These differences may be due to
the mode of action, where amlodipine is voltage-
dependent on blocking of calcium channels, while
the others have nearly similar modes of action on
the renin-angiotensin system.

The salivary magnesium showed a highly
significant decrease in two hypertensive groups
taking amlodipine and valsartan, while the second
group which was under Lisinopril showed a
decrease but it was not significant when compared
to control group. This is similar to a study
conducted by Rasheed (6), who showed no change
in salivary magnesium in patients taking captopril
that belongs to the same family of Lisinopril.

The concentrations of salivary calcium and sodium
were significantly lower in hypertensives taken
AHD. These results were in agreement with what
were found by other studies (6, 15, 16).

The concentration of salivary chloride showed an
increase in the three study groups. It was
significantly higher in hypertensive patients
subjected to amlodipine (43.14 mmol/L) P-value
(<0.001) and it was increased significantly in
hypertensive patients taking valsartan (34.71
mmol/L) (P=0.004). However, this increase was

Lisinopril (31.62 mmol/L) (P=0.26) when compared to
controls (27.48 mmol/L).

These findings were in agreement with (17, 18) and
corresponding to a study of Rasheed (6).

CONCLUSION

There were significant variations of salivary
phosphorus, magnesium, calcium, sodium, potassium
and chloride affected by three antihypertensive
medications. Lisinopril has no effect on salivary
concentrations of magnesium and chloride. The SFR
was highly reduced in amlodipine and Lisinopril-
treated hypertensive patients.
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ABSTRACT

Matrix metalloproteinase-1 (MMP1) has attracted interest in cancer research, owing to its role in tumor
progression. The present study aimed to evaluate the expression of matrix metalloproteinase-1 MMP1lin human
breast cancer women patients by immunohistochemical technique. Thrity-one breast cancer patients were
investigated in this study, six patients were below forty years (19.37%), 23 patients (41.93%) were between (40-
49) years, 4 patients (12.90%) were between (50-59) years old and 8 patients (25.8%) were above (60) years old.
Immuno-histochemical parameter was performed, with specific antibodies against, MMP-1 .The results indicated
that expression was related to tumor size, histological grade and regarding the malignant lesions. matrix
metalloproteinase-1 MMP1 is expressed in the cytoplasm of the cells. Negative expression scored (0) were
observed in 25 out of 31 samples (48.3%), while score (+) found in 5 out of 31 samples (16.12%), score (++)
found in 2 out of 31 samples (6.4%) and score (+++) found in 9 out of 31 samples (29%). While the benign breast
lesions revealed positive expression in (5.26%) of lesions. The study concludes that the Breast carcinomas in
present work indicated overexpression strong by the MMP1 marker.

Keywords: breast carcinoma, matrix metalloproteinase-1 MMP1, Immunohistochemical staining, Iraqi women
patients
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INTRODUCTION

The most common risk factors for female
malignancy in Iraq and worldwide was breast cancer
disecase, which recorded nearly million cases
annually (1). Breast tumors arise from terminal
ductal lobular units and are divided into two
phenotypes, first ductal carcinoma and the second
lobular neoplasia (2). Breast cancer disease is based
on the history of the family, while the invasion and
virulence are based on molecular base, in addition to
immunohistochemical like MMP 1 maker (3,4).
Iraqi Cancer Registry recorded reports that can be
summarized as follows: the commonest type of
malignancy in females and there is a general trend
towards an increase in the frequency and the second
the incidence of breast cancer in younger age group.
The environment of the cell represented the site of
tumor exists, which included extracellular matrix
(ECM), immune cells, fibroblasts, surrounding
blood vessels, signaling molecules and other cells in
the tissue. There's a close relationship between
microenvironment and tumor when tumors can
effects in the microenvironment through
extracellular signals releasing, peripheral immune
tolerance inducing, and through tumor angiogenesis
promoting (5). The microenvironment of tumor cell
treated angiogenesis through interfering with the
required for cell recruitment and vascular
construction signaling pathways. matrix
metalloproteinase-1 (MMP1) have a correlation
with cell metastasis and also recruited for
angiogenesis under hypoxic conditions (6). The
present  study aimed to  detect matrix
metalloproteinase-1 (MMP1) expression using the
immunohistochemical technique (IHC).

MATERIALS AND METHODS

The immuno-histochemical method was used as
described by Al-Anbari (1). Briefly, the tissue
samples collected from breast were cut and fixed
with formalin. Tissues were embedded in paraffin
and placed on adhesive treated slides and were
allowed to dry overnight at room temperature.
Deparaffinization of slides in Xylene for 15 minutes
were done twice, then the slides were immersed
sequentially in series of ethanol at room
temperature. Enough drops of hydrogen peroxide
block were added to slides and incubated in a humid
chamber at 37°C for 10 mins., then socked 2 times
in buffer (5 min for each). Sufficient drops of
protein block were added to slides and incubated at
37°C for 10 min. the slides then were washed twice
by phosphate buffer PH:7 (5 min for each) and
finally drained and blotted gently. The diluted
primary antibody was applied to each slide,
incubated in a humid chamber at 37°C overnight.
Early in the next day, the slides were washed in
buffer 4 times (5 min for each) and drained and
blotted gently as before. The secondary antibody
(link antibody yellow drops) reagent was added and
incubated in a humid chamber for 20 minutes at
37°C. Slides were washed 4 times in phosphate
buffer pH 7 (5 min for each). After washing with
buffer, the sections were incubated with horseradish
peroxidase (HRP)(Streptavidin- Biotin system) and

incubated for 20 min at 37°C. Slides were washed 4
times in phosphate buffer pH 7 (5 min for each).
Diluted DAB was applied on tissues in dark room,
and incubated in a humid chamber for 10 min at
37°C. Then slides were washed carefully in tap
water for 5 min. The slides were bathed in
hematoxylin counterstain for 1-2 min, then they
were rinsed with tap water for 10 min. The
dehydration process for slides was performed by
immersing slides in ethanol and xylene. Positive
results were appeared when the cytoplasmic
pigmentation cells displayed a brown staining, while
when cytoplasmic pigmentation absence of
immunostaining the results for the cases considered
negative reading. Cut off values for all the
antibodies used in the study were done with the help
of a pathologist. The scoring of the immunostaining
was done under a light microscope to evaluate the
percentage of antibodies immunostaining; positively
stained cells were counted at 5 representative fields
(400X).

matrix
-MMP1

Immunohistochemical
metalloproteinase-1
antibody [ab3203]

scoring  of
MMP1  Anti

Matrix metalloproteinase-1 MMP1 [ab3203] over
expression (positive) was seen in the cytoplasim of
the subjected cell of breast cancer and in contrl
benign cells and the scoring of positive tumor cell
was considered as follows (7):

The percentage value pf intensity 0 =0-10% ,
1+ =10-25%, 2+ =25-50%, and 3+ =more than 50%.

Statistical analysis

The values of positive expression of the studied
marker parameters were represented by (mean +
standard error), and Pearson’s correlation using
version 7.5 of computer program SAS. The values
of probability were > 0.05 and 0.001(8).

RESULTS AND DISCUSSION

Clinicopathological features showed total of newly
diagnosed, 41 Iraqi females patients with breast
cancer had mean age (42 £7.35) years with a range
of 33 to 72 years compared with 19 patients control
(with benign breast lesions their mean age were
(29.21 £3.54) years with a range of (19 to 49 years).
Regarding the malignant lesions, the age incidence
in six cases below forty years were (19.37%). 13
patients (41.93%) were between (40-49) years. four
cases (12.90%) were between (50-59) years old and
eight cases were above (60) years old about (25.8%)
as shown in the table (1). In Benign Breast lesions,
16 cases (84.21%) were less than 40 years; 3 cases
(15.7%) were 40-49 years and no cases aged more
than 49 years, table (1).

The invasive breast carcinomas NOS type were
graded according to the Nottingham histological
grading (WHO and modified Bloom-Richardson
grading system), 21 (67.7%) cases were grade II and
10 (32.2%) cases were grade III. Table (1) reveals
the stages of BC for 41 patients according to the
TNM system, 14 cases (45. 1%) were stages (I and
IT); 15 cases (48.3%) were stage Il and 2 cases
(6.45%) were stage I'V.
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Table (1): Clinicopathological characteristics of the breast cancer patients

Parameter Malignant breast (41)
Age (Years) No. %
<40 6 19.37
40-49 13 41.93
50-59 4 12.90
>60 8 25.80
Tumor Type
Invasive ductal carcinoma 31 100
Histological grade
Grade II 21 67.7
Grade I1I 10 322
Staging system
Stages I and 1T 14 45.1
Stage II1 15 48.3
Stage IV 2 6.4

The presented results revealed that a high age
frequency of cancer was occurred between (40-49)
years old (41.93%). This is due to several causes
such as environmental factors, the nutrition, low
exercise and poor health education. The high dose
exposure to depleted uranium during the war may be
considering the most causative reason for breast
cancer risk increasing in the Iraqi community. Also
there is no attention from the national screening
programs for early diagnosis of breast cancer
patients in all the country .Our results agreed with
many studies in Iraq performed on breast cancer and
revealed that the peak of age frequency in the Iraqi
breast cancer patients was 44.5 years and that 76.8%
were under 50 years (9), showed that a mean age of
the 48.7 years and that 32.6% of the cancer patients
were in the peak age frequency of 40-49 years.

The middle-aged and elderly women have a risk of
breast cancer and consider higher in this ages when
compared with young women. The strong
correlation between age and breast cancer disease
(10). Breast cancer affects up to one in eight women
in developed countries with a median age of 61
years at diagnosis. Approximately 2% of breast
cancers occur in young women between 20 and 34
years of age and 11% between 35 and 44 years of
age (11). In the USA, during 2002-2006, 50% of
women who developed breast cancer were at the age
61 or younger at the time of diagnosis (12).
Although grading system could be variable because
of its subjective nature, still it is one of the
important  parameters  regarding  prognosis
evaluation (13). Grading of the malignant cases was
assessed according to the Nottingham Modification
of the Bloom-Richardson system (14). In this study,
67.7% were moderately differentiated (grade I) and
32.2% were poorly differentiated (grade III). In
addition, the present study applied
immunohistochemical techniques to detect the
protein expression of matrix metalloproteinase-1
MMP1 in the Iraqi breast tissues, among both breast
cancer groups and benign tumor groups.

IHC expression of matrix metalloproteinase-1
MMP1

Matrix metalloproteinase-1 MMP1 is expressed in
the cytoplasm of the cells, so it differs from the
other studied markers which were nucleus expressed
markers. Negative expression scored (0) were
observed in 15 out of 41samples (48.3%), while
score (+) found in 5 out of 31 samples (16.12%),
score (++) found in 2 out of 31samples (6.4%) and
score (+++) found in 9 out of 31samples (29%).
While the benign breast lesions revealed positive
expression in (5.26%) of lesions as shown in table
2).

Statistical analysis of the matrix metalloproteinase-1
MMPlexpression showed the high significant
difference between the malignant breast samples
expression and the benign samples (P <0.001).
Figure (1) showed the expression of matrix
metalloproteinase-1 MMP1 in the membrane of
ductal carcinoma stained by IHC (Brown stained
membrane which indicates the positive expression
matrix metalloproteinase-1 MMP1 and the negative
expression showed no nucleus staining).
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Table (2): Immunohistochemical of matrix metalloproteinase-1 MMP1 Expression in ductal carcinoma

Score group 0 ar L EE Total positive
0,
Benign 18 (94.73%) A 0(0%) B 0(0%) B 1(5.26%) C 1(5'2(61/9"; from
0,
Malignant 15(4838%) AB | 5(16.12%)C | 2(645%) C 9 (29.03%) C 1;0(;1(.21/;)
w7 P 0,001

Difference letters mean the presence of significant difference.

Same letters mean there is no significant difference

Figure (1): Immunohistochemical staining in breast cancer sections. immunostaining by peroxidase/ DAB (brown)
counterstained with haematoxylin (blue) , (A) positive matrix metalloproteinase-1 MMP1 expression(400X),(B) negative
(no expression) for matrix metalloproteinase-1 MMP1 (400X)

Matrix ~ metalloproteinase-1 ~ MMP1  marker
represented as putative cancer stem cells marker in
breast cancer, the value of MMP1expression mean
that their important roles to MMP1 marker the in the
microenvironment of the tumor related to breast
cancer. The results of present study can be
represented by:

1- Evaluation of matrix metalloproteinase-1 MMP1
expression in the subjected studied casees of human
breast carcinoma.

2- Clinicopathological correlations with the studied
markers determination.

Recent evidence had suggested that breast cancer
originates from CSCs, which strongly express
adhesion molecule matrix metalloproteinase-1
MMP1 (15). The cell adhesion molecule matrix
metalloproteinase-1 MMP1 is consider the as
receptor for cell surface for glycosaminoglycan
hyaluronic (HA)extracellular matrix, these activities
of studied immune marker lead to different
important biological events through interactions
between HA and matrix metalloproteinase-1 MMP1
these interaction lead to activation, inflammatory
reactions, ,tumor dissemination embryogenesis,
hematopoiesis and lymphocyte homing (16).
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Our results were relatively agreed with the results
obtained from those obtained from (7) who studied
the expression of matrix metalloproteinase-1 MMP1
in invasive ductal carcinoma which expressed in
(43.6%), and also they completely agreed with (17)
who revealed the matrix metalloproteinase-1 MMP1
marker was commonly expressed among primary
breast carcinomas (51.2% of positive cases).

The importance of matrix metalloproteinase-1
MMP1 marker expression lead to understanding the
most important points in treatment of cancer,
therapeutic ~ target, focus on the tumor
microenvironment and non-malignant cells are more
stable in genetic manner and have a phenotypes not
evolve into drug resistant. The microenvironment
of the tumor tissue appeared that theirs contribution
lead to development of tumor (17). While the
microenvironment of normal cell produce signaling
lead to malignant cell growth inhibition, the cell
proliferation in the tumor microenvironment support
against development of cancer in synergistic manner
(18,19).

CONCLUSION

Matrix metalloproteinase-1 MMP1 over expression
in present studied cases lead to understand the
importance of an altered microenvironment in
tumorigenesis and nature of the molecular
alterations underlying in treatment and suggesting
molecular detection to the studied cases for more
understanding (19).
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ABSTRACT

Breast cancer (BC) is a heterogeneous disease and is considered the most common cancer of women worldwide. In
Iraq, BC incidence was increased, therefore, the aim of the present study was to analyze the immune-histochemical
expression parameters for the BC cases using (IHC) technique. All data related to the studied formalin-fixed,
paraffin-embedded (FFPE) cases were recorded for studying the expression of matrix metalloproteinase-7. The
mean value of age of the Iraqi breast cancer patients in this study were 49.38 £8.29 years old; ranging from 26-79
years old. Matrix metalloproteinase-7 depending on the scoring system used for the MMP-7, two parameters were
dependent; the intensity of the staining of the cytoplasm and the percentage of the tumor giving positive
expression. The intensity of the cytoplasm of the stained cells was negative if there is no expression. The IHC
study for the MMP-7 expression of the revealed that MMP-7, positive expression was found in 26 (47.3%) out of
55 cases, while 29 cases were not expressed or negative cases. In the 15 benign cases, 3 (20%) were positively
expressed, but the positivity was weak and in a low percentage. The results revealed that the percentage of the
MMP-7 expression were higher (P= 0.01). Thus, there was a significant difference in the immunoexpression of
MMP-7 between the malignant and the benign cases used as control cases.

Keywords: MMP-7, BC, Immunohistochemistry
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INTRODUCTION

Prognostic and predictive tumors markers are tools
allowing for more precise treatment allocation of
patients. A prognostic marker (or a factor) is in
correlation with the expression of the outcome of
the disease, ideally for untreated patients. These
markers are considered as factors and show
sensitivity or resistance to a subjected treatment
which used and useful in oncology like different
cancers marker which appeared significant response
to particular therapies. Molecular chemical
oncology represented the widest field in BC
diagnosis  (1,2). Spatially the recommended
predictive markers in early stage detection were
matrix metalloproteinase-7 marker used in two
ways: the first was selecting endocrine-sensitive
breast cancers and the second identification of
metastatic breast cancer disease (2), matrix
metalloproteinase-7 protein monoclonal antibody
(3). Immunohistochemistry IHC technique used this
marker for identification 20-75% of patients with
invasive breast carcinomas BCS. Several studies
had showed that the efficiency of matrix
metalloproteinase-7 in prognostic value detection
was alternated, based on yielding of some
conflicting findings (4). Expression of Matrix
metalloproteinase-7 is induced by diverse forms of
cytoplasmic stresses such as hypoxia or DNA
damage caused by carcinogens; ionizing radiation
and UV light (5,6). Matrix metalloproteinase-7
plays important roles in inducing the response of the
cell against various stresses, through molecular
action spatially the genes involved in cell cycle
arrest, senescence, apoptosis, DNA repair, and
angiogenesis (7,8).

The objectives of the study

1. To apply immunohistochemical expression of
tumor markers technique.

2. Study and compare the immunohistochemical
expression of tumor markers matrix
metalloproteinase-7 in Iraqi breast carcinoma cases.

MATERIALS AND METHODS
Patients

Breast cancer patients: Fifty-eight Iraqi breast
cancer paraffin blocks were collected from patients
attended to clinical Private laboratory, clinical
Private Hospital, Baghdad, Iraq between 2016-2017.
The personal information for each patient was
obtained, which included: name, age, and the
pathological data, including histologic tumor grade
and stage, were obtained from the clinical records of
the patients and validated by an experienced
histopathologist. All cases included invasive ductal
and invasive lobular carcinoma and in situ ductal
carcinoma type as confirmed by the
histopathological records and examinations.
Hematoxylin and eosin (H and E) stained slides
were prepared from the paraffin embedded blocks
and examined by a histopathologist for
histopathological diagnosis and determining the
degree of differentiation of the tumor.

Benign breast lesions patients: Sixteen samples
from Iraqi patients with benign breast lesions were
used in this study as control cases, which included
13 fibroadenomas and 13 benign breast lesions (9).

Immunohistochemistry detection kit
(DakoCytomation LSAB2 System)- HRP:
Immunohistochemistry studies were performed on
the clinical samples under the same conditions of
Code KO672 (DakoCytomation, USA) (10).

Preparation of the reagents

1- Preparation of anti- matrix metalloproteinase-
7 antibodies:

The primary antibody was diluted by the common
antibody diluent 1:100. Optimal antibodies
concentration may vary depending on specimen and
preparation method, thus optimization was done.

2- Substrate chromogen solution:

One drop of the DAB chromogen was added to 1 ml
of substrate buffer, by using graduated test tube
provided by the manufacturer. The prepared
substrate chromogen solution was stored at 2-8°C.
The substrate must be mixed well before use.

3- Protein-block buffer:

Fifty pl of 20X concentrated protein block buffer
was diluted with deionized water to the final volume
of 1000 pl. The resulting 1-X protein-block buffer
concentration was ready to use and the remaining
solution was stored at 4° C.

4- Washing Buffer:

Ten tablets of PBS were dissolved in distilled water
with 1ml of Tween 20, and the volume was
completed to 1 liter. Hot plate with a stirrer is
recommended for ensuring homogenization of this
buffer.

5- Ethanol:

To prepare 90% alcohol, 19 ml absolute alcohol was
mixed with five ml distilled water, the volume was
completed to 100 ml in a volumetric flask. To
prepare 70% alcohol, 70 ml absolute alcohol was
mixed with twenty-five ml distilled water, and the
volume was completed to 100 ml in a volumetric
flask. To prepare 50% of alcohol, 50 ml absolute
alcohol was mixed with forty-five ml distilled water
and the volume was completed to 100 ml in a
volumetric flask.

6- Preparation of tissue sections:
Paraffin-embedded sections were sectioned into 4-5
um thickness, placed on Fisherbrand positively
charged slides and drop of mounting media DPX
(Distyrene, Plasticizer, and Xylene), was placed
onto each Xylene -wet section which was quickly
covered with a cover slip and left to dry.

Evaluation of immunostaining

The expression of Matrix metalloproteinase-7
protein was measured by every tumor was given a
score which represents the outcome of the intensity
of the staining, the scoring system of Matrix
metalloproteinase-7 as fellows:
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No staining = 0; low level = 1; medium staining = 2;
and strong staining = 3. Staining was under light
microscopy X 40. For the evaluation of every
tumor was given a score which represents the
outcome of the expression detected through
multiplication of the intensity of the staining based
on the below scoring system:

No staining = 0; low level = 1;medium staining = 2;
and strong staining = 3.

Expression of immunostaining was assessed
semiquantitatively using a scoring system for both
intensity and extent of staining.

Statistical analyses

Chi-square test and mean = S.D. were used for the
clinicopathological studies. ANOVA test and P
value were used for IHC studies, (SPSS, Inc.,
Chicago, USA) and Microsoft Excel.

RESULTS AND DISCUSSION
IHC results

Iraqi breast cancer samples were included in this
study. All samples were from females. The mean
age of the patients were (49.38+8.29) years old;
ranging from (26-79) years old. Only eight cases
from BC cases were under (40) years old (14.5%);
twenty cases between (40-49) years old about
(36.36%); seventeen cases were between (50-59)
years old about (34.54%) and eight cases above (60)
years old about (14.5%). Forty-eight cases (87.3%)
had invasive ductal carcinoma (moderately
differentiated); while five cases had invasive ductal
carcinoma (poorly differentiated); one case was
suffering from invasive lobular carcinoma and one
case was suffering from invasive ductal carcinoma
papillary type. Fifteen samples were collected from
Iraqi population ans used as control cases; thirteen
cases were having benign breast lesions (simple
cystic mastopathy) and two were fibroadenomas
cases.

The results revealed that the high age frequency of
cancer occurred between (40-49) years old
(36.36%). These results may be related to many
maine factors, spatially environmental factors,
nature of nutrition, low exercise, and poor health
education. With all of these factors, the exposure to
a depleted uranium in high dose is considered most
critical reasons for increasing breast cancer (BC)
risk in the Iraqi community. Furthermore, there is
weak action of the national screening programs for
the breast cancer patients in Iraq (11). The obtained
results agreed with many Iraqi studies conducted on
breast cancer and revealed that the peak of age
frequency in the Iraqi breast cancer patients was
44.5 years and that 76.8% were under 50 years (12).
Another study conducted by (13) revealed that the
mean age was 48.7 years and that 32.6% of the
cancer patients were in the peak age frequency of
40-49 years.

The present study reflected that the risk of breast
cancer (BC) showed the highest percentage in
middle-aged and in elderly women when compared
with young women with the percentage of risk in
low percentage, which reflected the relationship
between age and incidence of breast cancer. The

present study was agreed with a study conducted in
the United States which had studied the correlation
between BCS and age of women, and found that
more than three to fourths of all breast cancers
occured in women aged 50 or older (14). However,
in developed countries the profile of women disease
was totally different regarding the median age of
diagnosis disease, which was 61 years, and one of
nine women is subjected to breast cancer (13). Only
2% of total breast cancers occured in young women
between 20 and 34 years of age and 11% between
35 and 44 years of age (15,16).

IHC expression of matrix metalloproteinase-7 in
the sections

Expression of matrix metalloproteinase-7 MMP-7
was shown in the cytoplasm of the cells and
detected by IHC technique. Based on the scoring
system used for the MMP-7, two parameters were
used in detection; the first was the cytoplasm
staining intensity and second was tumor-positive
expression, if there is no staining cytoplasmic
expression the results was negative. The IHC study
for the MMP-7 expression of the revealed that
MMP-7, positive expression was found in 26
(47.3%) out of 55 cases, while 29 cases were not
expressed or negative cases. In the 15 benign cases,
3 (20%) were positively expressed, but the
positivity was weak and in a low percentage. The
results revealed that the percentage of the MMP-7
expression were higher (P value 0.01). So there was
a significant difference in the immunoexpression of
MMP-7 between the malignant and the benign cases
used as control cases. Figure (1) shows an image of
ductal carcinoma stained by IHC, brown stained
cytoplasm indicated positive MMP-7 expression and
blue stained nuclei indicated no expression for
MMP-7 in these cells.

Figure (1): Immunohistochemical Expression of MMP-7,
ductal carcinoma, Strong cytoplasmic staining score 3+ (brown
stained cytoplasm), blue stained cytoplasm negative
(no expression) for MMP-7
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The results of the Iraqi Cancer Registry in 2004
(17) had  revealed that  the MMP-7
immunoexpression was positive in 67.8% of breast
cancer patients group from the middle of Iraq
(AlKufa district), while it was negative in all benign
breast lesions (fibroadenoma). HER-2
immunostaining was significantly associated with
histological type and recurrence of breast cancer. It
was positively, yet non-significantly, correlated with
tumor grade, suggesting that MMP-7
overexpression plays an important role in the
pathogenesis of breast cancer and is associated with
a worse prognosis. Furthermore, Smith er. al.
findings (18) indicated that in regions exposed to
high levels of depleted uranium, MMP-7
overexpression was high, but its correlation with
age, grade, stage, tumor size, and lymph node
involvement are similar to studies that were
conducted on populations not exposed to depleted
uranium. Exposure to depleted uranium may be one
of the factors responsible for overexpression of
MMP-7 observed in Iraqi patients of the present
study (19). MMP-7 cells have been identified as
putative cancer stem cells marker (CSCs) in breast
cancer. However, the expression of this marker, as
well as the CSCs role in the tumor
microenvironment of breast cancer, remains largely
unknown. In our study, we examined the expression
of MMP-7 in human breast tumor tissues and
assessed these clinicopathological correlations with
other markers. Recent evidence has suggested that
breast cancer originates from CSCs, which strongly
express adhesion molecule MMP-7 (20). The cell
adhesion molecule MMP-7 is the principal cell
surface  receptor for  extracellular  matrix
glycosaminoglycan hyaluronan (HA), which is
involved in a variety of important biological events,
such as embryogenesis, hematopoiesis, lymphocyte
homing and activation, inflammatory reactions, and
tumor dissemination by interactions between MMP-
7 (21).

CONCLUSION

It can be concluded that overexpression of MMP-7
may be used as a tool for detection of malignant
breast cancer in earlier stage.
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ABSTRACT

Diabetes mellitus (DM) is a group of metabolic diseases with high blood sugar levels over a prolonged period.
High blood sugar symptoms include frequent urination, increased thirst, and increased hunger. Untreated diabetes
leads to many complications. To minimize the risk of developing complications it is important to provide
appropriately child and young person sufficient care and good metabolic control is maintained. To live with
diabetes it requires extensive self-care and knowledge.

The present study aimed to find out the role of family and parental educational knowledge, practice and attitude in
controlling and managing diabetes mellitus morbidities in Diyala province of Iraq.

The study was an observational and done in the endocrinology clinic of Al-Batool Teaching Maternity Hospital in
Diyala province of Iraq between June 2014 to February 2015. The variables included were knowledge, attitude and
practice levels as well as demographic information such as age, date of diagnosis, duration of DM, family history
of DM, number of affected siblings, parents level of education, school health, type of treatment, compliance of
treatment and complication of treatment of DM.

A total of 100 children with type 1 diabetes mellitus (DM) were represented of male (53%) and female (47%) ,age
from (1-20) years ,mean age 10.5 . All patients lived in Diyala and had type 1 DM and all on insulin injection.
Diabetes duration from (1-15) years, mean diabetes duration was (8) ,diabetes duration <5 years (60 %) and >5
years (40%) . In our study having family history of diabetes about (26% , male/female 14/12) ,6 cases from
mother, 6 from father ,6 from uncle and 7 from grandmother and grandfather.

A clear and well defined guidelines and materials for diabetes education and management adapted to the socio-
economic context, culture and education levels of population which especially required in developing countries,
formal education about the importance of family involvement in self-management behaviors could positively
affect individual diabetes self-management outcomes.

Keywords: Diabetes mellitus (DM), self-management behaviors, family education
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INTRODUCTION

Diabetes mellitus (DM) is a metabolic disease with
a group of disorders related to high blood sugar
levels for long period. High blood sugar symptoms
are presented as increase urination frequency
with increase thirst and hunger. Untreated diabetes
may lead to many complications. The acute
complications include diabetic ketoacidosis and non
ketotic hyperosmolar coma (1), while the serious
long-term  complications include cardiovascular
disease, stroke, kidney failure, foot
ulcers and damage to the eyes (2). Diabetes
development was due to either the pancreas not
producing enough insulin or the cells of the body
not responding to the produced insulin properly
(2). Usually three main types of diabetes mellitus
were known: Type 1 DM caused by the body's
failure to produce enough insulin known as "insulin-
dependent diabetes mellitus" (IDDM) or "juvenile
diabetes", with unknown clear cause. Type 2
DM associated with insulin resistance, where cells
fail to respond to the insulin , with the disease
progresses a lack of insulin may also develop, this
form was known as "non insulin-dependent diabetes
mellitus" (NIDDM) or "adult-onset diabetes", which
is primarily caused by excessive body weight and
not enough exercise. The third type called
gestational diabetes, occurs when pregnant women
without a previous history of diabetes develop a
high blood glucose level (1,3). Prevention and
treatment involves a healthy diet, physical exercise,
avoiding tobacco and  being anormal  body
weight. Controlling blood pressure and proper foot
care are also important for people with DM (2,3).
Type 1 diabetes must be managed with insulin and
diet monitoring, while type 2 diabetes may be
treated with medications with or without insulin
(4). Weight loss and sometimes surgery for those
with obesity are effective for those with type 2 DM
(5). Gestational diabetes usually resolves after the
birth of the baby (6).

Nearly about 387 million people have diabetes
worldwide, with type 2 diabetes making up about
90% of the cases (7), which equal to 8.3% of the
adult population (8), with rates equal in both women
and men (9). Diabetes is estimated to have resulted
in 1.5 to 4.9 million deaths per year as reported
between 2012 to 2014, which is expected to rise to
592 million by 2035 (7).

Type 1 diabetes (T1D) occurs more frequently in
children who are often pre-school age with specific
support needed for optimal management of their
blood glucose and insulin regime (8). To minimize
the risk of long-term complications it is important
that all children and young persons with T1D
supplied with appropriate diabetes care started from
their diagnosis, and that good metabolic control is
maintained (9). In order to live with type 1 diabetes
(T1DM) extensive self-care and good medical and
diet knowledge required (10). Family and mainly
parents of children with TIDM need to be well
educated and trained to assume their great

responsibility for their child’s management of the
disease, medical and psychosocial factors affecting
their life (11). Despite that it might increases the
risk of family conflict and parental distress (12).
Sometimes for autonomy, adolescents with T1IDM
need distance from their parents, and parents need to
continue giving support (13). This requires support
for parents concerning how to maintain a positive
role in the relationship with their child (14).
Effective approaches are needed with different steps
of parent education and support regarding skills
copping with DM (15). These required approaches
in health care services in order to reduce parents’
stress and enable them to support their child’s self-
care (15). During treatment with insulin one of the
most common adverse reactions is hypoglycemia
and there is release of adrenaline from the adrenal
glands, leading to autonomic symptoms: tremors,
tachycardia, facial flush, and other symptoms.
Besides the autonomic symptoms, there may also be
symptoms linked to the lack of glucose in the brain
(neuroglycopenia): vertigo, confusion, exhaustion,
weakness, headaches, inappropriate behavior, which
may be confused with drunkenness, lack of
attention, vision abnormalities, convulsions similar
to epilepsy, and coma (16). Good metabolic control
can be achieved with intensive insulin therapy in
patients with type 1 diabetes, which is associated
with the risk of severe hypoglycemia (17). Since
hypoglycemia is a major complication in patients
with type 1 diabetes (18), accounting for up to 6%
to 7% of disease-related mortality a strict strategy
required to predict and prevent hypoglycemia (19).
Patient with diabetes mellitus (DM) live with
chronic problems and difficult to be treated that
requires drug therapy and blood glucose control,
demanding changes in cultural and educational
patterns to control them otherwise they will suffer
from significant morbidity problems and increase
mortality risk (20). Education programs on diabetes
are essential components of overall management of
diabetes. Many studies have shown the benefits of
diabetes education on overall improvement in the
care of diabetic patients (21,22). The aim of the
resent study was to find out the effectiveness of
diabetes education programs on metabolic control
and psychological growth for diabetes Diyala
province of Iraq.

MATERIALS AND METHODS

The present study is an observational done in the
endocrinology clinic of Al-Batool Teaching
Maternity Hospital in Diyala province of Iraq
between June 2014 to February 2015. The variables
included were knowledge, attitude and practice
levels as well as demographic information such as
age, date of diagnosis, duration of DM, family
history of DM, number of affected siblings, parents
level of educations, school health, type of treatment,
compliance of treatment, and complication of
treatment of DM. The questionnaire was completed
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after interviewing the family of children during
visits to the hospital. The subjective symptoms
which were asked included numbness, muscle
weakness, and history of previously diagnosed
retinopathy or nephropathy. The first part of the
questionnaire covered the demographic information
that included age, sex, and marital status, level of
education, occupation, and average family monthly
income, and family history of DM, exposure to
health education about DM and health information
medias like televisions or radios. The second part
assessed general knowledge about diabetes. What is
DM about, risk factors of DM, signs and symptoms
of DM, Control and management DM and
complications of DM? Respondents answered either
“Yes’ or “No” or “Do not know”. The third part
assessed the attitude of the respondents towards
DM; and the final part covered the community’s’
practice to prevent DM.

Statistical analysis

Summary statistics were used for data questionnaire
and information, and data analyses were carried out
using Microsoft Excel and in addition to the
descriptive analysis to test completeness, edited
sorted and entered exported to statistical package of

(SPSS) for analysis. On the basis of this
information, data distribution was determined.

RESULTS

A total of 100 children with type 1 diabetes mellitus
(DM) were represented in the study, male (53%)
and female (47%), aged from (1-20) years, mean
age 10.5 . All patients were from Diyala and all
children having type 1 DM and all on insulin
injection . Diabetes duration from (1-15) years
,mean diabetes duration was (8) ,diabetes duration
<5 years (60 %) and >5 years (40%) . In our study
having family history of diabetes about( 26%
,male/female 14/12 ) ,6 cases from mother , 6 from
father ,6 from uncle and 7 from grandmother and
grandfather .Number of affected siblings in the same
family are found in 10 families (7 families having 2
children and 3 families having 3 children with DM
type 1), 8 families presented without family history
of DM and 2 families presented with family history
of DM from father. During the study, it was found
that there were 8 families with two DM children,
and 2 families with 3 DM children per family .
Table (1) summarizes general demographic
information of the study sample.

Table (1): General demographic data of the study sample

No. of cases % Male/female
Sex 100 100 53/47
Age of 1% diagnosis (duration )
<5 years 60 60 36/24
>5 years 40 40 17/23
Family history of DM 26 26 14/12
NO. of affected siblings 10 10 4/6
Neonatal admission 10 10 3/7
Type of delivery
Vaginal 81 81 46/35
Caesarian section 19 19 712
Delayed mile stone 5 5 4/1

Table (2) describes the parents’ level of education.
For the maternal level of family education, results
showed that (non-educated (19%) ,primary school
(60%) ,secondary (10%), high level of education

(11%), and paternal level of education showed (non
educated (14%), primary school (54%) ,secondary
school (5%) and high level of education (27%).

Table (2): levels of parents’ education

Maternal education % Paternal education %

Not educated 19 19 14 14

Primary 60 60 54 54
Secondary 10 10 5 5

High level 11 11 27 27

Total 100 100 100 100
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With regard to medical condition, about 35% of
cases with type 1 DM reported having failure to
thrive (FTT) (21% male and 14% female), these
patients with poor family education (30 cases of
maternal education were primary and non-educated,
5 cases were secondary, 28 of cases of paternal
education were primary and non-educated ,7 of
cases were secondary). 9% of cases reported having
renal impairments (7 cases of maternal education
were primary and non-educated, 2 cases were

secondary , 6 of cases of paternal education were
primary and non-educated, 3 of cases were
secondary ) . 3% of cases had eye disease (these all
cases with non-educated of maternal and paternal).
36% of cases having dental cares. The prevalence of
renal impairment among participants was found to
be 9 cases, and eye disease 3 cases (table 3).

Table (4) describes the psychosocial probles
children were had.

Table (3): Co-morbidities of diabetes mellitus

No. of Sex e raa Maternal Lot Paternal
cases Male/female EIOT Educated EIOT educated
educated educated
Failure to thrive 35 21/14 30 5 28 7
Renal disease 9 4/5 7 2 6 3
Eye disease 3 0/3 3 0 3 0
Dental care 36 21/15 28 8 25 11
Table (4): Psychosocial problems
No. of cases %
<6 years 17 17
>6 years total 83 83
Leaving school 30 30
Attends school 53 53
School health services 5 5
Parents dead 5 5

DISCUSSION

The current study showed 30% of cases dropped out
of school because of the presence of a large family
of negligence. In most 95% schools lack the
presence of School Health services which takes care
for sick children. An Indian study in a rural area of
Chennai reported that the higher the age,
socioeconomic, and educational levels, the higher
the DM knowledge of the population (23,24). There
were some children (5%) have lost one of their
parents, which led to neglect of the child and
develop of diabetes complications. These were
summarized in table (4). All these negatively
reflecting patient level of care and education and
increasing the risk of diabetes morbidities and
mortality. In general, DM knowledge of a
population has a positive association with an
education degree (22). In an Indian study in
Agartala with 200 mothers, only 39.5% knew that
an unhealthy diet has a causative role in
DM (25,26). In this study, the majority of
population had primary education 89% and 11%
secondary education for mothers, 73% primary
education and 27% secondary education for fathers.
53% of men and 47% of women had correct
answers regarding blood glycemic values and 45.4%
of people known that an unhealthy diet is a risk
factor for DM .Many studies have shown that girls
and women performed better than boys and men

regarding knowledge on DM. (27,28). The present
study also confirmed that the female gender had
higher DM knowledge scores and less DM
complications than males as shown in table (3).
Many studies had indicated that education programs
for patients with DM have produced significant
benefits in glycemic control and DM comorbidities
control (21,22), while in the present study there was
no clear education program conducted uniformly for
patient and population where the participation in a
multi-factorial health education program on diabetes
significantly improved glycemic and lipid levels in
the short-term, particularly among participants with
extremely adverse HbAlc or low-density
lipoprotein levels prior to participation (29).

In the present study, we have a limitation of getting
a control group, which was affecting our internal
validity of the study outcome suggesting a further
research is needed to overcome this limitation.
Despite of that, our study has provided valuable
information on the significance of education on
various aspects of the management and care of
diabetes especially in our area where the culture and
education may not always be helpful to the
intervention of diabetes education.
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CONCLUSION

In conclusion, the results of this study indicated that
diabetes education is positively associated with
improvement in patient dietary plan, physical
exercise and adherence to medication, good
schooling and development. A clear and well
defined guidelines and education programs for
diabetes education and management need to be
adapted to improve the socio-economic context,
culture and education levels of population which
especially required in developing countries, whom
having limited resources and different financial and
social conflict on the establishment of their clear
education program for controlling diabetes and it is
morbidities.
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ABSTRACT

Although clinical cases of bovine ephemeral fever are usually attributed to Bovine ephemeral fever virus (BEFV),
at least two other related viruses, kotonkon virus (KOTV; an ephemerovirus) and Fukuoka virus (FUKAV; an
unassigned rhabdovirus), can cause similar clinical signs. This is the first study in Basra, southern Iraq that aimed
to identify ephemerovirus species in cattle. The study was conducted on 96 cases of cattle (36 male and 60 female)
suspected to be infected with BEF based on the characteristic clinical signs. Blood samples were collected from
the cattle and processed for RT-PCR to amplify the polymerase (L) gene of BEFV, KOTV, and FUKAV by using
a set of universal primer. Sixty eight samples (25 male and 43 female) were positive by RT-PCR. Animals with
severe signs such as depression, recumbence, and fever showed the highest percentages of positive PCR results.
Sequencing results showed identical sequences between all samples, and blast analysis revealed that BEFV has
been the only virus species in Basra province, southern Iraq.

Keywords: bovine ephemeral fever, Bovine ephemeral fever virus (BEFV), kotonkon virus (KOTV), Fukuoka
virus (FUKAV), RT-PCR .
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INTRODUCTION

Bovine ephemeral fever (BEF), commonly known
as Three Day Sickness is a non-contagious
arthropod borne viral disease of cattle and water
buffalos spanning tropical and subtropical zones of
Asia, Australia, and Africa (1,2). The disease is
considered to cause major economic losses due to
reduced milk production at dairy herds and loss of
conditioning of beef cattle and disruption of
markets. It is usually characterized by the sudden
onset of fever, stiffness, shivering, twitching,
lameness, nasal and ocular discharges, depression,
reducing water and food intake, cessation of
rumination, constipation, and recumbence (3).

The disease is caused by bovine ephemeral fever
virus (BEFV), which is classified as the type species
of the genus Ephemerovirus in the family
Rhabdoviridae. BEFV  displays bullet-shaped
morphology with a helical nucleocapsids comprise
the negative-sense, single-stranded RNA genome of
about 14.9 kilo base. The virion also contains five
structural protein genes (N, P, M, G and L) (4).

The virus has been isolated from both biting midges
(Culicoides spp.) and mosquitoes, and from the
clinically infected cow and buffalos (5). Although
clinical cases of bovine ephemeral fever are usually
attributed to BEFV, definitive diagnosis is rarely
performed and at least two other related viruses,
kotonkon virus (KOTV; an ephemerovirus) and
Fukuoka virus (FUKAV; an  unassigned
rhabdovirus), can cause similar clinical signs (6).

In our region (south of Iraq), there is lack of studies
about determination of virus species that causes
clinical signs related to Three Day Sickness.
Therefore, it is essential to perform a valuable
molecular technique to determine the type of
ephemerovirus species, which will help to choose
the correct treatment and vaccine for controlling the
disease.

A previous study described a simple RT-PCR
capable of detecting all known ephemerovirus
species and FUKAV by using a set of universal
primers that target to a highly conserved region in
the polymerase L gene (7).

The present work aimed to identify the
ephemerovirus species in Basra city, southern Iraq
by using the same published universal primers for
RT-PCR and then sequencing and aligning the
amplicons with the available sequences in Genbank.

MATERIALS AND METHODS
Sample collection

Ninety six clinical specimens of whole blood
containing EDTA as anticoagulant were collected
from cattle of both sex located in different provinces
of Basra, southern Iraq, between February 2015 and
March 2016. The infected animals were showing
different clinical signs related to Three Day
Sickness fever. The signs included fever

(temperature between 39°C to 42°C), loss of
appetite, shivering and lameness, decrease in milk
production, depression and recumbence, and
discharges from the eyes and nostrils.

Viral RNA extraction and quantification

Extraction of viral RNA from the blood samples of
infected cattle was performed using a QlAamp viral
RNA purification kit (Qiagen company, Germany)
following the manufacturer's instructions. The
concentration of purified RNA was determined
using NanoDrop spectrophotometer by UV
absorption. Eluted viral RNA samples were stored
at —20°C until further use.

Polymerase chain reaction

A forward primer 5-
GGAYTDACAATGGCNGATGA-3 and a reverse
primer S5-CTTTGATARTTATTCCA-3 designed
from highly conserved sequence of several species
of ephemerovirus (7) were used to amplify about
137 bp from viral RNA by using One-Step
AccuPower RocketScript RT-PCR PreMix Kit
(Bioneer, Korea). Both ¢cDNA synthesis and PCR
amplification were performed in a single tube using
this system. Starting material of viral RNA used in
cDNA synthesis was 100 ng/ul. PCR conditions
were: ¢cDNA synthesis at 55°C for 30 min, initial
denaturation at 95°C for 2 min followed by 35
cycles of: denaturation at 95°C for 15 seconds,
annealing at 57°C for 30 seconds, extension at 68°C
for 30 seconds. The reaction was then held at 68°C
for 5 min, and then cooled to 4°C for 5 min. The
PCR product was detected on 1% agarose gel
stained with ethidium bromide. The size of the band
was estimated by comparison with a standard 100
bp DNA ladder.

Sequencing and sequence analysis

PCR products were purified using QIAquick PCR
purification kit  (Qiagen)  following  the
manufacturer's instructions, and they were then
sequenced. The sequences were analyzed by using
Geneious Inspirational Software for Biologists (8).

RESULTS

Detection of ephemovirus from clinically infected
cattles:

Out of 96 samples, 68 (71%) exhibited positive
results by using one step RT-PCR. In addition, the
virus frequency was higher in female (43 positive
samples, 72%) than male (25 positive samples, 69
%). Moreover, the vast majority of the positive
results were observed from animals with signs of
recumbence, depression, and fever, respectively.
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Animals with other clinical signs including were obtained from animals with signs of drooling
lameness, muscle stiffness, shivering, twitching, saliva, runny nose, and watery eyes (table 1).
droopy ears, reduced water and food intake showed

less positive results. The lowest positive results

Table (1): Proportions of positive RT-PCR results according to clinical signs of suspected Three Day Sickness cases. The
highest percentage of the positive results was detected from samples taken from animals with signs of recumbence and
depression, while the lowest percentage was detected from animals with signs of drooling saliva, runny nose, and watery

eyes
Signs No. of cases Positive n (%)
Depression 78 68 (87)
Recumbence 70 68 (97)
Reduced water and food intake 90 61 (68)
Lameness, muscle stiffness, shivering, twitching, droopy ears 51 36 (70)
Drooling saliva, watery eyes, runny nose 88 44 (50)
Fever 76 60 (79)
The positive RT-PCR results showed single and determined by comparison with 100 bp DNA ladder
clear bands of 137 bp following the load of 10 ul of (figure 1).

the product on agarose gel. The size of the band was

Figure (1): PCR product of partial polymerase (L) gene of ephemerovirus separated on 1% agarose gel pre-stained with
ethidium bromide. The results showed the amplification of 137 bp from clinical specimens collected from cattle with
expected Three Day Sickness cases

Sequence analysis: all samples. The sequences were also blasted with

the available sequences in GenBank to determine
DNA sequences were aligned and compared with virus species. The blasting results confirmed that all
each other by using Geneious software. The results sequences were belonged to bovine ephemeral fever

of alignments showed identical sequences between virus (BEFV) (Figure 2).
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Figure (2): Partial ephemerovirus polymerase L gene sequence alignment. The figure shows identical sequences between
selected six amplicons. All sequences were comparable to BEFV sequences in GenBank

DISCUSSION

The current study identified ephemerovirus species
in cattle in Basra province, southern Iraq. According
to the RT-PCR results and sequencing analysis,
BEFV species is the only agent that causes bovine
ephemeral fever-like disease in our region. In
addition, samples taken from animals with signs of
recumbence, depression, and fever gave the highest
proportion of the positive results. Although all
tested samples were collected from clinical cases
with signs related to BEF, some samples, however,
did not show positive results on agarose gel. Most
respiratory diseases can have similar signs (in
particular signs of drooling saliva, watery eyes and
runny nose) to BEF. Accordingly, some clinical
samples used in this study might be collected from
animals infected with a respiratory disease rather
than BEF, and therefore they showed negative
results.

Although the serological diagnostic methods are
commonly used to confirm the infection with the
virus, the use of universal primers in PCR to
diagnose the local ephemerovirus species seems to
be the most accurate tool to determine virus species.
However, identification of virus identity using PCR
method should be followed by sequencing of the
amplicon.

The wuse of serological methods (through the
detection of antibodies) to diagnose the clinical
cases of BEF seems to have drawbacks. During
infection, the antibody titer often takes several days
to develop and to be significantly detectable.
Moreover, serological cross-reactions have been
shown to occur when the serological test is delayed,
and also in animals previously exposed to other
closely related viruses (9). In contrast, the
previously described RT-PCR method requires a
single acute-stage blood sample and usually allows
identification of the virus species responsible within
short time (between 3-5 days) (7). The PCR and
sequencing techniques could potentially be used on

samples taken from clinically infected animals to
establish the influence of each virus species to the
infection burden in an area and identification of
virus species responsible for disease could help to
establish whether BEFV vaccination is appropriate
for use in the affected area (7). In this regard, the
results of the present study will have an important
contribution of choosing the correct vaccine to stop
disease occurrence.

Bovine ephemovirus fever was described in 1924 in
Egypt (10) and in the Jordan valley in Palestine
1931 (11). The disease has also been reported in the
other Middle East countries, including Iraq, since
1970s (12,13). An epidemiological investigation
showed that BEF is existed in Arabian Peninsula,
particularly Saudi Arabia, as outbreaks happen
between certain points of time (14). Therefore, it is
likely to export the disease to the surrounding
countries, including Iraq, through animal trading
and animal grazing. This possibility is with an
agreement with a study that was conducted in the
area of the Middle East and suggested that both
winds and animal transport may have an important
role in trans-boundary transmission of BEFV (15).
Accordingly, there is no doubt that the causative
agent is continuously existed in our region and
might cause sudden outbreak at any time. Therefore,
it is surely essential to determine the virus species
by using a sensitive tool (sequencing) rather than
using the traditional serological methods that might
give cross-reactions between species.

Although the prevalence of bovine ephemeral fever
was determined in the countries that border Iraq
including Saudi Arabia, Turkey and Iran (14-16),
determination of virus agent (species) should not be
overlooked. It is highly recommended to identify
the circulating ephemerovirus species in the other
parts of Iraq, notably the middle and the north
regions, and all countries of the Middle East. This
kind of approach will play a role in decreasing the
burden of disease outbreak via using the correct
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vaccine to control the disease, and hence warrants
further study.
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The role of bio—resistance in sensitivity of strawberry Kaiser’s samling plants infected

by fungi Fusarium oxysporum
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ABSTRACT

Symptoms of the disease in the vegetative Parts of the plants of strawberry Kaiser’s samling treated with fungus F. oxysporum
included pale and yellowing starts from the edge of the leaf followed by the blight of the edges of the leaves spread to cover the
whole leaf, then leaves was die, in severe cases and may appear symptoms of strengthening as the veins appeared in dark colors
compared with the other parts of the leaf that suffer from yellowing, and the result of infection of leaves decreased efficiency in
photosynthesis and control of the mechanism of opening and closing the gaps, which led to curvature to the top, and can be
infected all leaves causing the death of the plant as a result of the destruction of the vegetative Part, or may suffer some of leaves
cause a decrease in the number of leaves and leaflets. The pathological symptoms of the vegetative parts are the result of the root
infection F. oxysporum. The symptoms of rotting on the roots, was indicated by blacking of all of roots area which caused the
death of the plant in the end and longitudinal section of the crown showed a dark brown color as a result of infection.

The results showed improved vegetative growth in the treatment with F. oxysporum in addition to the three biological agents
fungal, bacterial and Azadarachtin compared with the treatment of fungi alone, as well as treatment with sterile soil with formalin
and treatment of untreated soil. Adding of the three biological agents fungal, bacterial and Azadarachtin to F. oxysporum gave a
significant reduction in pathogenicity as compared with the fungus alone, the best was the addition of the biological agents
Trichoerma viride to F. oxysporum fungi, where the percentage of the pathogenicity was 41.98% In the first reading, the decrease
in the pathogenicity in the second reading was 36.56% compared with the treatment of fungi F. oxysporum alone and
pathogenicity was78.32% in the first reading increased the ratio in the second reading 87.15%, as well as the treatment of
untreated soil which was 75.72% in the first reading and 82.15% in the second reading.
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The role of bio-resistance in the quantitative estimation for growth regulator

ABA in Strawberry plant Kaiser's infected by fungi Fusarium oxysporum

Nadeem A. Ramadan and Hadeel A. Ameri

Dept. of Biology/ College of Sciences / University of Mosul / Republic of Iraq

ABSTRACT

The results of quantitative estimation of growth regulators ABA technology High Performance Liquid
Chromatography (HPLC) in the treated plants for Variety strawberry Kaiser's varied results depending on the
variation of treatments, as the decreased level of the growth regulators ABA in infected plants artificially with
fungi F. oxysporum thoughtful treatment resistance fungal, bacterial and Azadarachtin bio-control, compared to
the non -treatment plants and experimental fungi infected with fungi , the highest concentration of the growth
regulator ABA 1038.562 ng /g wet weight in plants treatment by fungus F. oxysporum alone and less concentration
was 187.838 ng /g wet weight in the plants treated with fungal bio-control according of control witch is
unsterilized soil concentration of the growth regulator ABA in it was 986.573 ng /g wet weight.
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Role of selenium in tolerance of broad bean plant Vicia faba L. to salinity stress

Amal G. M. Al- Kazzaz, Rahaf W. M. Atarbashi, Eman H. H. Al-hayani and Suhad S.
Yahya

Dept. of Biology / College of Education for Pure Sciences — Ibn Al- Haitham / University of Baghdad
/ Republic of Iraq

ABSTRACT

An experiment was conducted by using pots in the botanical garden, College of Education Ibn Al-Haitham,
University of Baghdad, during the growing season 2015-2016 . The experiment aimed to study the effect of
exposition broad bean plant Viciafaba L. to salinity stress using sodium chloride concentrations (0, 50 , 100, 150)
mM.L" and spraying vegetative part with Selenium (0 ,10 ,20) mg.L™" and interactions for both factors on some
plants morphological and physiological parameters.

Results indicated that the increase of Sodium chloride concentrations caused significant decreases in plantes
growth parameters studied, as well as there was significant increases in the same growth parameters after spraying
with selenium.

Results for the interactions for both factors indicated that the concentration 10mg.L™"' Selenium minimzed the
adverse effect of 150 mM.I"" Sodium chloride and gave the best values for No. of branches.plant™ , stem diameter,
dry weight, absolute growth rate, the relative growth rate, total chlorophyll content, while the interaction of
concentration 20 mg.L"! seleniumand 150 mM.I"! sodium chloride gave lower decline in the activity of enzymes
peroxidase and Superoxide dismutase.
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Antifungal effect of some fertilizer compounds containing trace elements and

garlic extract on the pathogen Macrophomina phaseolina (Tassi.) Goid

Saadaldin Shamsaldin Saadaldin, Alhan H. Sheet and Ahmed R. Nasir

Dept. of Plant Protection / Directorate of Agricultural Research / Baghdad /Republic of Iraq

ABSTRACT

This study was carried out in the laboratory of plant pathology / Plant Protection Researches Department, State
board of Agricultural Researches, baghdad to find out the impact of Antifungal effects of some fertilizer
compounds containing trace elements such as aqueous ferrous sulfate and aqueous copper sulfate and aqueous
Zinc sulfate with garlic extract against the pathogen Macrophomina phaseolina (Tassi.) Goid, as well as its
influence on environment as environmental friendly materials.

The results showed that those compounds have a disincentive uneven impact on the radial growth of fungus M.
phaseolina, it observed that amount of inhibition for each of ferrous sulfate , copper sulfate , zinc sulfate and
garlic extract at a concentration of 1000 ppm was 73.61% , 80.28%, 75.10% and 66.66% respectively. Furthermore
those compounds show an inhibitory effect on the production of sclerotia of this fungus and consequently
minimize their numbers. These compounds have blocked the production of sclerotia at 1000 ppm, while the
number of sclerotia in garlic extract was 6.5 under low power field.

Another effect of these compounds was on the fungal vigour, it was observed that as the fungal vigour decreased
with increasing the concentration at 1000 ppm. When treating the fungus with ferrous sulfate and garlic extract, the
fungus vigour was 1.52 and 1.74 respectively. While in the control treatment was 4.59.

Similarly , copper sulfate and zinc sulfate treatments resulted in a significant reduction in fungus vigour , the
observed vigour was 0.275 and 1.460 , respectively , while the vigour of fungus in the control treatment was 3.38 .
Finally , these compounds and the garlic extract treatments did not show any adverse effect on the germination of
sunflower seeds.
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Simultaneous spectrophotometric determination of micro amounts of
paracetamol, guafenesin, bromhexine hydrochloride and chlorpheniramine

maleate in their quaternary components pharmaceutical form

Khalaf F. AL-Samarrai

Dept. of Chemistry / College of Education /University of Samarra / Republic of Iraq

ABSTRACT

An innovate, sensitive and accurate spectrophotometric method was created for simultaneous determination of
micro amounts of Paracetamol (PAR), Guafenesin (GUA), Bromhexine Hydrochloride (BHH) and
Chlorpheniramine Maleate (CPAM) in quaternary components of a medicine used in common cold medications
(tablets). There had been notice that no analytical method was applied before for determination of these quaternary
components simultaneously. The method was based on the first (D1), second (D2), third (D3) and fourth (D4)
derivatives of spectra depending on the peak to base line, peak to zero crossing and peak area which are
proportioned with the concentration of each component. Rec%, RSD%, LOD and LOQ were closed around
(100%,), (1.8123-1.9876), (0.5991-2.7243) and (1.9970-9.0810) respectively for all orders of derivatives. The
method was successfully applied for determination of four components in pure and marketing forms.
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Order of Mode of Wavelength Linearity . . 2 LOD LOQ
D R E R RSD? Rec?
rug Derivative Calculation nm pg/mL egression Equation SD% ec% pg/mL pg/mL
. 99.1970-
Peak to baseline 238 20-45 Y=0.0022x+0.0404 0.9971 1.0003 102.5065 2.6571 8.8570
DI Peak area 228-248 20-40 Y=0.0162x-0.0228 0.9841 0.9518 19345;‘56;6 2.7243 9.0810
PAR . -
310 5-45 Y=0.00002x-0.0003 0.9998 | 0.9926 11(())(3‘ 07(;(109 0.6266 2.0888
D2 Peak to baseline 55 (')000
222 5-45 Y=0.0002x-0.0002 0.9994 1.2089 99.2500 0.6387 2.1290
. 102.6000-
D1 Peak to baseline 290 5-30 Y=0.0005x-0.0034 0.9997 | 0.7832 104.8000 0.7254 2.4180
. 95.1429-
D2 Peak to baseline 254 10-35 Y=-0.0003-0.002 0.9962 | 0.8501 101.8889 1.9843 6.6113
GUA :
D3 Peak to baseline 296.4 10-35 Y=5E-06-3E-05 0.991 1.0154 93.2000- 1.8102 6.0340
104.0000
. 96.6667-
D4 Peak to baseline 284 10-40 Y=-3E-06x-2E-05 0.9932 1.8257 105.0000 2.0112 6.7040
. 95.0000-
Peak to baseline 296 10-35 Y=0.0002x-0.0068 0.9992 | 0.3267 98.7500 2.1398 7.1327
DI 95 .4428
Peak area 310-356 10-50 Y=-0.0069+0.0287 0.9943 1.0203 104 6014; 1.7194 5.7313
. 98.5714-
Peak to baseline 314 5-50 Y=-2E-05x+0.0001 0.9977 1.2011 105.0000 0.5991 1.9970
BHH 95 7’667
Peak area 294-330 5-50 Y=-0.0003x-0.0004 0.9954 | 0.0021 ) ) 0.8002 2.6673
D2 104.4444
] 102.0000-
Peak to baseline 264 10-50 Y=-5E-05-0.0005 0.999 0.9801 1.997 6.6567
105.0000
. 95.0000-
Peak to baseline 232 10-40 Y=0.0002+0.0001 0.9946 1.7520 100.0000 2.009 6.6967
Peak to zero
crossing of 95.50000-
286. -4 Y=4E-05x+0. . .8291 . 1 2.
another three 86.5 5-45 05x+0.0005 0.9967 | 0.829 103.3333 0.885 9503
D2 components
CPAM Peak to zero 95.2381
crossing of PAR 264 5-45 Y=-7E-05x+0.003 0.9971 0.5892 ) 0.7729 2.5763
104.0000
and GUA
. 100.0000-
D3 Peak to baseline 255 15-40 Y=-1E-05x+0.0001 0.9942 1.0023 105.0000 2.3584 7.8613

(38 gl g ABa)
38y 3 Ay phall o gl iy g A8kl (3355 A8 s a3
Jlexi s %RSD 5 %Rec dad gl i Y ecpran G415
Aalosall s (b Jas ) il g iyl e lalaied ) i)
-0.9518%) 5 (104.2536-96.5463%) (= e dadll Coa
5 (0.7832%) s (104.8000-102.6000%) s (1.0003
O J<1(1.0203 - 0.3267%) s (104.6014-95.0000%)

Fa )Y il Sl a8 Gl 283 3 sl 1 5 b
(18 ds)

oAl aa g RS aa
225 (LOD) Sl o A (e 48 phall Ay LAl o3
0.5991) 0= e sl (e Legiad a5l 53 (LOQ) naill
Ju Lae «(ug/mL 9.0810 51.9970) 5 (png/mL 2.7243

(15 Jsis) 3 Al 203 2l of e

e gaadl 8
il Great dal e il i) cile) gl s Al 5o s
SPAR O dS1 (oSl padill e sae 7l 5 e (Y aall
ol 2255 ¢ apall b jmaius (8 CPAM 5 BHH 5 GUA
ezl 8 ke (A dhay 3 S eaga g die a4l Gl LA
die laal abﬂ‘%@)ﬁu‘oﬁwg (OsSe lel 58 5
Tsed Lo 380 55 il Larie Ll Ld €0 a1 ey oS3l aal)
Aaniall (e 5L 4l aa g 285 58 (et S )i Calal
Jshylvie Gl s ) dal plas ) e lalaiel s Y

A0 s dal) Jlexinly g o A5 e BHHs GUA s PAR
Lo daill cant daliaall g ulaY) ad ) Al g8 ) e 1alaie)
(1.2089-0.9986%) 5 (104.7619-95.0000%) (p—s
-95.0000%) s (0.8501%) s (104.0000-95.1429%)
-95.0000%) s (1.2011-0.0002%) s (105.0000
GUA 5 PAR o~ J<1(0.8291- 0.5892%) s (103.0000
alaie ) L AiLiall Jleninys ) 5l Je CPAM s BHH s
-95.2000%) ¢r— e il i ) Al gl ) e
5 (105.0000-100.0000%) 5 (1.0154%) s (104.0000
Jleainly s o I il e CPAM 5 GUA = JS1(1.0023%)
O e el lad ) il ) e lalaie) day) ) ddiial)

GUA <S4l (1.8257%)5 (105.000-96.6667%)
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oda g ¢b_plaall Clpinie 1S f e a8l 380 il & 88 ard S Ay )Y b Sall g (1) a8 Jsn (A5 sS Al daa all
20 ¢10) s PAR <S54l (ug/mL33.75 «22.5) & 8l %1 o I %RSD 5 %100 s~ 38 a5 %%Rec
z— s —ls BHHs CPAM GUA — J—<I (ug/mL
(g sinall Caglall Jiaasll (NnM400-200) s A sall J) 53U SBHH 5 GUA 5 PAR (e JS3 Al g2 e Jolat il
e Jsaanll Leie JSVE, jaall 35 sall Cada BUELI 5 el aay CPAM
daa gall JI g la¥) die g dagl 1o AN AWl 5 V) cilsidal)
L Sl S0l S Caman Ay yhall f Jaa )5 A8Dad) I3 Lalae Aul all 3als of dal (e 18 mdtipall A8y Jhall aladinds ]
La a5l 53 OpRec A i A la iad sy g ) (8 A )Y A5 phal) Gk 2% 28 Akt g dele 31508 b 0 5<8 Bpdal)
o be 2315 % RSD (st (s obame Sl il 5 %105-95 o Mwﬁ\ ool Alee S )l HS5 ded o) jalids yiaall
(28, ds) %1.9345-0.0073 ¢Aa Y AYaall jumaiuall Gl e (e 58 JSI pidling
5 pdilal) 48y jhally g e .8 CPAM 5 BHH 5 GUA 3 PAR i :(2) aby Jsaa
Drug Orfler ?f Mode of Calculation Wavelength o RSD% Rec%
Derivative nm pg/mL
. 22.5 1.0523 101.9256
. Peak to baseline 238 3375 1.0869 96.4591
22.5 0.8284 98.7251
Peak area 228-248 33.75 1.1045 105.0000
PAR 310 22.5 0.8987 99.6667
33.75 1.2004 100.5387
D2
Peak to baseline - 225 1.9345 98.0001
33.75 0.9989 103.3333
. 10 0.9052 101.1111
Dl Peak to baseline 290 15 13258 952392
. 0 1.10281 100.0287
GUA D2 Peak to baseline 254 15 13965 104.0000
. 10 0.9936 96.5467
D3 Peak to baseline 296.4 15 1.4583 103.0034
. 10 1.9876 104.3334
D4 Peak to baseline 284 15 12968 104.0000
. 10 0.8791 99.3333-
. Peak to baseline 296 15 0.6945 101.7690
10 1.3928 99.6552
Peak arca 310-356 15 17854 98.6667
. 10 1.8123 95.1254
_— Peak to baseline 314 15 05948 104,0000
Peak area 294-330 10 0.0678 99.2333
D2 15 0.0073 101.6666
. 10 1.7251 100.0000
Peak to baseline 264 15 17569 99,0023
. 10 1.54390 98.1925
Peak to baseline 232 15 1.6008 10056710
Do Peak t‘;zfﬁ‘)rctffs‘ng of 2865 10 1.6590 99.0055
CPAM anomher tree : 15 1.9001 104.9476
components
D3 Peak to baseline 255 15 1.0001 104.0000

b (Ao Jaybas ¢« 0% 638 RSD% (s (5 oluna 3l yail

Ay )bl
e 1alaie | A A8 Sl Jlaaialy 49 3o 8 GUA s
¢ M296.4. sl Jshall vie Gl aa ) Al gl )
i 5 Y=-0.00008X-0.00008 il aal) idslas ilS
100% & 28 Rec% A sie duela 5iuli50.9944 s sbwi R?
b (Ao Jaybas ¢ 0% 638 RSD% (o (5 oluna 3l pail

Ay )l
e lalaie) 4000 it dal) Jleniasds 483 30 3 CPAM a5
Sy nme264 o sall Jshl die ) e ) Dl gl
R%*= iads Y=-0.0005X-0.0005 aiwsal lall iles
et (g ol il pail g Rec% A st Aol yiul 4ty 50,9933
o AL e 0.000045% 5 100% La 28 RSD%
ba Al gla ) e lalaie ) 28U Agidall (e alEY) S
i) al) Aalae iS5 nM255 2 sall Jshall 2ie oyl

LY il & jelal tBasatiall Al dl) i) 4% jh -2
O O3 e paall 8 48, lall o2 Jlaniosd AplSa) Ll
Yyall b yimsive 4 PAR 5 GUA s BHH 5 CPAM
Calda danl ) 5 A 5 Al 5 Y1 il e slaie Yy
L a3 a8 5 LY el e s LAl (shaliall 8 il sSal) ells
e o) Cadall 1Y) A8l Jlasinly 4530 30 3 PAR
248-228) Aun sal) JI sV (1 5 samnall il s Aalusall
Y=0.0687X+0.069 afiwall a2l 4 1dles 1385 ¢ (nm
Rec% i siall daela jiu¥) Aads ¢ 0.9944 (s 5w R¥ad
kil Gl s daed_ad g 9%100.4367 55—
%1.9096 (s i RSD% (sl

e 1alaie | A A8 Sl Jlaaialy 49 e 8 GUA L2
nm296.4. o sall Jshall aie w3l gl )|
iad 3 Y=-0.00008X-0.00008 asicsall aall Alolaa CuilS g
100% L& 5% Rec% 3 sie Lels siulis 0.9944 (55l R?
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il il %Rec dsie Rela il Ay s Y=-0.0005X-0.
—1£%0.00037 5 %100 et 23 %RSD (st (5 jltza
(3 4 J522) 0.9933 (55 R? dadiy o il

W24 2 CPAM s BHH 5 GUA 5 PAR skl Auall) cililiay) 48 jla il 1 (3) ady J2a

Drug D(Z:?::t;:fe Cla:/llc():l;g(fm Wavz:::lngth con;ﬁ:gr/lrt;;tion Regression Equation R’ Rec%
PAR D1 Peak area 228-248 10 Y=0.0687x+0.069 1.9096 100.4367
GUA D3 Peak to baseline 296.4 10 Y= 8E-05-8E-05 0.994 100
Peak to baseline 296 10 Y=-0.0711x-0.0711 0.0.9843 99.1632
D1
BHH Peak area 330 10 Y=-0.0031-0.0031 0.995 100
D2 Peak to baseline 314 10 Y=-1E-04x+1E-04 1 100
Peak area 302-330 10 Y=-0.0003x-0.0004 0.9947 100
Peak to zero
CPAM D2 crossingG%'i’AR and 264 10 =-0.0005x -0.0005 0.9933 100
D3 Peak to baseline 256 10 Y=9E-05x+9E-05 0.999 99.2861

Ao il A3 phall 5 Ay ) sl 38 yhall (g jbmall Y1 Sy
el il (g A ganal all b X Jidiy o sl e
d)ﬂ3¢‘)5d5d3«°3Xi slel all axe g Adaal) el iy

el )
SZ
F=2U (4)
S;
Claliliuy/

5 BHH 5 GUA 5 PAR (e JS (Y oS sl Jal (e
Jlasind a3 ¢ Y amall W a8 4l Wil 5 CPAM
e Jsanlly (duad ) Aalall (50 oy cadall Adide 44y 5l
daluey (o) b ) Ll pliny) e dlaie YU sas gl
Ugeus 4y yLal) il g 5 sl plalial) ddas ) el g Ui ) 5 dadll
Lellaninsl (Say Gl Cpnim (380 535 483 €l g Al 5 palal

Al Al g s e LS yall il Ao gl A5 5l Jes ) 3
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