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.1 Al-Mustansiriyah Journal of Science (MJS)

Manuscript text (first submission) should be double spaced on one side of high
quality white ,{4 sheets (21.6x27.9 cm) with margins of one inch all around the
page using Microsoft Word 2007 or 2010 using (doc.) type. The typing in Arabic
or English must use (Times New Roman, font size of 14 pt). The sections should
be arranged in the following order: Title Page, Abstract in English, Abstract in
Arabic, Introduction, Materials and Methods (Experimental), Results and
Discussion, Conclusion, Acknowledgment (if any), Abbreviations (if any) and list
of References. The head of the sections should be capitalized, bolded and centered
and font size of 16pt. (e.g. ABSTRACT, TNTRODUCTION, MATERTALS and
METHODS (EXPERIMENTAL), RESULTS and DISCUSSION,
CoNCLUSION, ACKNOWLEDGMENTS, REFERENCES), and the others
(sub-sections) should be in sentence case and bolded as well.
Title Page: Includes the title of the article, author's names with full names and
affiliations. The affiliation should comprise the department, college, institution
(University or Company), and should be typed as a footnote to the author,s name.
The e-mail address of the author responsible for corespondence (who is
designated with an asterisk *) must be given at the first page under the name and
affiliation of authors.
References: All references should be cited in using the appropriate Arabic
numerals, which are enclosed in parenthesis (e.g. Polyurethane rigiO foams are
largely used as insulating materials for their 

"o-birution of loildensity, low
thermal conductivity and good mechanicar properties [1-3].)A list of references should be given in the end of the manuscript. References
should be typed single-spaced and numbered sequentially in the order in which
they are cited in the text. The number of the reference sirould be given between
two brackets [ ].
* Journal,s paper
[]. Metallo s. J., Kane R. s., Holmlin R.E., whitesides G. M., Journal of

American chemical Society. I2S, 5, 4534-4540, 2003.
* Books:
[2]. Edward M. Handbook of Adhesives and Sealants; McGraw-Hill: New york,
2000.
Tables: Tables should be created using the Table tool in MS Word using font size
9 point. Tables should be numbered with Arabic numerals and referred to
number in the Text (e.g., Table 1,2,3... etc.). Each Table should be typed with
legend above the Table.

Figures, Schemes and Diagrams should be numbered in a consecutive series of
Arabic numerals in the order in which they are cited in the text (e.g., Figure I or
Scheme 1).
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liry of bacterial prevalence through the daily

computer components usage such as keyboard and mouse. The study included 120 swab

,urnil"t; 60 were taken from keyboard and 60 from mice. The samples were collected from

p"r*nui computers, internet caf6s and hospitals located in different areas of Baghdad city.

ihe collected samples were inoculated on selective culture media using standard methods.

The isolates wereldentified depending on morphological features of colonies using gram

stain and by studying the biochemical characteristics. It was found that 97.5% ofthe samples

were contaminated with different mixed bacterial growth such as Stapltylococcus aureus'

Staphylococcus epidermidis, Escherichia coli , Pseudomonas spp. and Streptococcus

qpp-. The results indicated that keyboards and mice at internet cafes showed 100%

contamination when compared with other locations. The presence of pathogenic and

commensal germs on computer components indicates that they might be an environmental

media transmitting pathogenic bacteria.
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INTRODUCTION
Health care-associated infections are important cause ofmorbidity and

mortality in hospitals. Each year more than 2 million patients acquire

health care-associated infections, resulting in 90.000 deaths; and

healthcare costs are estimated to exceed $5 billion [1].
Some investigators have suggested that computer keyboards may

contribute to cross-transmission because of acquisition of transient

hand carriage by healthcare personnel during contact with the

contaminated computer keyboard, or mouse [2].
Keyboard and mouse have become reservoirs for pathogens because

ofincreased use ofcomputers in patient areas. [3]
The ability of computer to act as fomites has been previously

documented in health care [4] and hospital environment [5]. In work
place, contamination of the office environment including computer

Keyboard and mouse with bacteria is also recognized [6]. The

computer in the environments mentioned above are likely to be

operated by a few regular users. However, there are increased

availability of multiple-users computer which is handled by numerous

users on a daily basis. Given that computers are not routinely

disinfecte4 the opportunity otl the transmitting contamination

microorganisms is potentially great. [7]
tn fact 8flo of infection spreads through hand contact with infected

hands or objects [8]
The aim of this study , is to investigate the presence of bacteria on

computer keyboard, and mouse in 3 locations (personal computer,

hospital and intemet cafes) that are frequently used by people in
BagMad city.

MATERIALS AND METHODS

A total of 120 swabs; 60 from computer keyboards and 60 from

computer mice were collected from different places hospitals

(administrative parts, laboratory and phannacy), internet cafes and

personal computers in Baghdad city.
The swabs were placed in sterilized cases to avoid contamination, and

then all the samples were taken to the laboratory rvithin an hour for
culturing according to standard method [9].
The swabs were inoculated on blood and macconkey agar for

presumptive identification of bacterial colonies. Cram positive and

negativi bacteria were identified as by standard microbiological
procedures. Bacterial colonies were differentiated according to colony

morphology and colour, gram staining, haemolysis pattems, catalase

and ioagulates tesl(for slaphytococcr), and catalase and oxidase tests

(for gram negative bacteria) [ I 0].

Suitable biochemical tests were done for lurther identification ofthe
bacterial isolates.

RESULTS AND DISCUSSION
Table (l) demonstrates that 100% of intemet cafb computers were

contaminated with bacteria in comparison with results of the

percentage of contarnination in personal (76%) and (89%) hospital

computers.
Table (2) shous that S.aureus was isolated from all computer

keyboards and mice. Isolates ofS.azreas one ofthe medical import

ate causative agent for various pus-forming infection in human such
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‐００

93%

Table(2) also shows that S. epidermidis was isolated from most ofthe
samples . This bacteria is a normal habitat of the skin but can

Results shown in table (3) indicate that keyboard, and mouse of
lnremer cales exhrbtted the highest percentage ofpathogenic bacteria.

Previous studies have reported that computer keyboard
and mouse could be contaminated with pathogenic
bacteria Il l]. The present study also shows that bacterial
contamination occur on computer surfaces located in three
regions (internet cafe, personal, and hospitals), and this
may reflect that multiple-user environment can be the
cause of contamination by individuals who carry bacteria
such as Staplrylococcus aurous. The isolationof viable
microorganisms suggest that the presented species are able
to persist for a period oftime on these surfaces [12].
Computer keyboard is one of the most commonly touched
and shared surfaces today. By inference any time a
keyboard is shared by two or more users it becomes a risk
for the spread ofinfection [20].
Thus keyboards have become reservoirs for pathogens
especially in hospital and school [21]. It is worth to
mention here that the reason of increasing percentage of
contamination by computers is the difficulty of cleaning
and disinfection [20].
Depending on the above we think that the low percentage
of keyboard and mouse contamination in peisonal and
hospital computers is due to the limited number of users
and assumed continuous cleaning percentage of hospital
computer keyboards and mice came in between; this could
be attributed to the higher number of heterogeneous user
periodic cleaning and dusting ofthe hospital 

-furniture 
and

computers.
Similar to hospital setting, computer keyboards and mice
could be mechanism for the transmission of pathogenic
bacteria [13]. Previous studies done by (Schuli JM) have
demonstrated that other shared communication equipment

such as telephones can also be contaminated with
potentially pathogenic microorganisms [14].
Other studies found that two deadly drug_iesistant types
of bacteria (vancomycin-res istant ) i ntericoccus faeciumand methicillin-resistant Staphylococcus aureus could
survive for up to (24) hours on a keyboard while another
common bacteria ( pseudomonas aeruginosa) could
survive. for an hour[15].Research by tie Swinburne
University Technology in Australia siudied the amount
and type of bacteria on personal faculfy keyboard and

thared keyboards and other surfaces around the
University. They found that keyboards can have high
levels ofbacteria and shard keyboards tend to have more
bacteria than those used by only one person [l l].

Concluston-s
The incased availability of multiple-user computers in the
internet cafd sefting means that these items are handled by
numerous users on daily basis. Given that computers are
not routinely disinfected, so the opportunity of the
transmitting contamination microorganiims is potentially
great.
It was recommended that hand-washing hygiene should be
adopted before and after using the comilters to reduce
microbial transmission, and also computer keyboards and
mice should be cleaned with alcohol or other iisinfectants
on a regular basis. Eating should be avoided while using
computers and hand washing hygiene practices should be
encouraged, and maintained, and keyboard and mice
should be cleaned rvith disinfectant ai least weekly, or

2



frequently and6e oovered where necessary, which would
reduce microbial load on the solid surfaces.
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INTRODUCTION
In2012, more than 12,000 women in the United States
were diagnosed with invasive cervical cancer. Most of
them are younger than 55. The cervix is part of a woman,s
reproductive system, it is in the pelvis. The cervix is the
lower, narrow part of the uterus (womb). The cervix
connects the uterus to the vagina. During a menstrual
period, blood flows from the uterus throughlhe cervix into
the vagina. The vagina leads to the outslde of the body.
The cervix makes mucus. During coitus, mucus helis
sperm move from the vagina through the cervix into tire
uterus.
During pregnancy, the cervix is tightly closed to help keep
the baby inside the uterus. During .iildbi.th, the cervix
opens to allow the fetus to pass through the vagina. Cancer
begins in cells and building blocks that mati up tissues.
Tissues make up the cervix and other organs oithe body
t ll.

Normal cervical cells grow and divide to form new cells
as the body needs them. When normal cells grow old or
get damaged, they die, and new cells take iheir place.
Sometimes, this process goes wrong. New cells form
when the body does not need them, and old or damaged
cells do not die as they should. The buildup ofextra cells
often forms a mass of tissue called a growth or tumor.
Growths on the cervix can be benign- (not cancer) or
malignant (cancer). Benign growths (polyps, cysts, or
genital warts) are not harmful aor't inlrail the'tissues
around them. Malignant growths (cervical cancer) may
sometimes be a threat to life as it can invade nearby tissues

1nd 9re3ns, and can spread to other parts of tlie body.
Cervical cancer begins in cells on the surface of the cervix
but over time, the cervical cancer can invade more deeply
into the cervix and nearby tissues [2].

Cervical cancer cells can spread by breaking away from
the cervical tumor. They caniravel t-hrough ly"mph vessels
to nearby lymph nodes. Also, cancer ielli can spread
through the blood vessels to the lungs, liver, or bones.
After spreading, cancer cells may uttu.h oth..iissues and
grow to form new tumors that may damage those tissues
t3l.

Many studies have been undertaken to assess the
features that are salient to the diagnosis ofcervical cancer
and the factors that affect it und th" classification of
cervical cancer using cyto-histology images [4_6].

MINIIVIUM DISTANCE CLASSIFICATION
METHOD

^To 
measure the degree of similarity between two groups

of data, one can use minimum diitance (MD) method
which. includes any point belonged to nearest class
oescnbed by multidimensional space L. Minimum
Distance is given by following equations [7]:

″(為 ,%)=ギ(■ -4′ )2+………+(χι―%)2 (1)

グ(為 ,L)=卜′-4′卜………+L― %|

Xn is a point in space L, mih is a vector in dimension L
represent class i .

It is same for the distance of j class d(xn, min) . The
condition for verifring the minimum distance toiuit i * t
is [8]:

d(x1, ,m11,) < d(xt ,m1n) (3)
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ⅣIATERIALrヽND PIETODS
Samples of slidcs contain dittbrent normal and abnormal

cervical tissues、 veretaken by Cyto― Brush and treated、 vith

Pap stain as seen in Figure(1),then imaged by microscope

with digital camera connected to computer as a system

preparcd for this goal. Then applying the segmentation

techniquc cancd adaptive imaging threshold procedure to

separate the 100 images ofcells[9].

Figure l: Benign and Maltgnant cases

Features
Mean:

The average pixel value taken to be equal to the average
brightness or intensity and computed using equation(4),
[10]:

IMilp= ,+z il(*,y) (4)
tuttt r=l y=l

where M, N are the dimensions of image and I(x,y) is the
pixel intensity value (0-255 for a256 bit image).

Co effic ie nt ol v ariance :
Coefficient ofvariance is defined as the ratio ofstandard

deviation to the mean and calculated from following
equation I l]:

C, : fi*rOOo/" (5)

Sometime C, is assumed as a measure to difference in
digitalimage.

Controst:
The term contrast generally refers to the intensity

difference between given light and dark values. If the
difference is great then the contrast is said to be high; if

Sci., Vol. 26, No 1,2015

small, then the contrast is low. Contrast can be computed

in several ways but one of the most common ways is the

Michelson formula. The Michelson formula is used to
compute the contrast ofa periodic pattern, and is defined

as [2]:

r _I
6: "* "it 

(6)
1*,* + /^,

Where 1.- and Ininrefer respectively to the maximum and
minimum luminance values in the pattern.

Max P(I):
When normalized by the size of the image, the histogram

yields the (discrete) Probability Density Function P(I) of
the gray levels. Thus, measures derived from the
normalized histogram of an image of an object provide
statistical descriptors characterizing the gray-level
distribution of the object [13]. We consider the discrete
P(r) Fal:

P(D=M .........7)
M

Where h(I) is the number of pixels with n value and N is
the total number of pixels. Max P@ is the upper value of
P(I).

Standarrl deviation (Std) :
The Standard Deviation is the most commonly used

index ofvariability and is a measure related to the average
distance of the scores from their mean value. This is also
an indicator of contrast in the image. It is computed using
the following result [5]:

The standard deviation is important in identifying the
'details content in an image.

RESULTS AND DISCUSSION
Mean quantity in common usage give a measure of
centrality. It has widest range and takes in account all
pixels of image and gives the average of all values of
pixels. It is well known that when the values of pixels
increase, the image will be shiner and lighter, therefore our
results (Mean) values reflect the fundamental observation
(compatible with known information on the samples
used), which is that images of malignant cases tend to be
lighter and paler than those ofbenign cells.
The values of Std in benign cells are also srnaller than

those ofmalignant cells. Standard deviation is considered
as a measure of dispersion. It can therefore be compared
with the mean to gain some measure of the degree of
spread of the distribution. So the results are compatible
with the known nature of cancerous case included more
disturbance in structure in malignant than benign cells.
The Coefficient of Variance and Contrast values as
measures of difference in digital image are found bigger
in malignant than in benign.

:
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MaX P(I)Valutt r9nect the similarity in images ofcelis

because the repetition of same pixel valuc in image.The

benign cells images have much similarity because they

have bigger rnaximum frequency and the ma:ignant cens

images have relat市 ely Httle similarity because they have

smaller ma対 mum iequcncy.This is compatible with
what we guess about the situation in maHgnancy case,

which is characterized by less silnilarity and this reflects

abnormality and disorder state in it.

Tables(1)and(2)ofdifFerent features explain how these

features ofboth benign and malignant cases overiap with

each other in a limitcd range;also see Figure(2).The

overlap ratio bet、veen benign and malignant of Mean is

10%,Coel ofva面 anceヽ 38%,Contrastヽ 32%,Max P(I)
is 80/O and Std is 50/..

Minimum Distance method MDヽ applied to clasd取

cervical cells lt is designed by MATTLAB sottware

version 10,as shown in AlgOrithm(1).

The input data was subdivided into two subsets:training

500/0,and test 50%.

The minimum Euclidean distance is computed between a

column vector of test data required to classitt and the

Table 2: The overlap ratios between benign and malignant features

reaturcs Overlap Ratio

Mean 10%
Coef ofVariance 38%
Contrast 32%
MaXP(1)X102 5%

80/0

collection of column vectors in the features matrix of
training data. The algorithm computes the minimum
distance and finds the column vector in matrix that is
closest to lest vector. It gives this closest column vector,
its index in matrix which explains the class of vector
(benign or malignant)

It is found that the MD investigated was able to give98%o
accuracy.

CONCLUSIONS
Each feature is not suflicient to differentiate clearly
between Benign and Malignant cases. This is noticed in
overlap ratio of each feature, there is confusion state in
overlap region. But for five group features as combination
we get good ability to recognize the class of each data with
high accuracy (98%) in classification process altogether
with Minimum Distance approach.

 ́/⌒
、
、
＼

V/

`  

″

Table L Statistical features ranges of Benign and Malignant cases

Benign
Min- Max

Malignant
Min- Max

Overlap
Range

Full Range

Features

Mean 57‐ 113 102‐ 164 102-113 53-164

Coef. ofVariance 0050-O1519 00815-0235j 00815Ю 1519 0050‐ 02353

Contrast 01084-03381 02174-04895 02174‐03381 O1084‐04895
MaXP(1)X10‐ 2 630-2374 201‐740 6 3Kl‐ 740 201‐2374

10‐ 10‐ 12

step:

Detcrmining: the column veclor x included the values of features

Second step:

Inupt the collection ofx and olher columt veclon in a nuttrix represent the closses

Third step:

Cttlcukuing dbtance betb'een ilte veclor x nnd oilur columns

Which represent bertgn and nuilignanl cases

Fourth step:

Verifying the ninimam dislonce by two conditions:

d(xt ,mit) > tl(xt ,ntfi tor i closs (benign) or d(xt ,m;) < d(xh ,mfl for j closs (nulignant)

Algorithm I : Computing the Minimum Distance of the Two Clasxs

Figure 2: Overlap ratio

6
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The aim of this research is to determine the relationship between adhesion abitity of
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important bacteria causes urinary tract infection to females' epithelial cells in diabetic
and non diabetic women. For this study 135 female were eligible, their ages were 10-60
years old. They were divided into six groups; trro of the groups were consist of l5 healthy
married and l5 healthy single women whom were used as controls. The other four groups
included married and single diabetic women (15 females for each group), married and
single diabetic women with other type of diseases (50 and 25 female for each group
respectively). The adhesion property of the bacteria (E. coli, Klebsiela pneumoniae,
Proteus mirabilis, and Staphylococcus aurcus) was tested on the females' uroepithelial
and buccal cells. Regarding the age group, the significantly highest adhesion rate to
uroepithelial cells were in 50-60 years and 40-49 years age groups for all the bacteria,
whiletobuccalcellsthehighestwerein l0-l9yearsand50-60yearsgroups.Thebacteria
had adhered more significantly to uroepithelial and buccal cells from diabetic than none
diabetic women, and even more in married diabetic women than in married none diabetic
one. Adding mannose or sucrose to the incubation media had significantly decreased the
adhesion ability of.E. coli, K. pneumonia, and P. mirabilbbut not affected the S. aureus.
The mannose was significantly decreased the adhesion ability of the bacteria than
sucrose. The adhesion ability ofthe bacteria was increased to uroepithelial cell in diabetic
married and single women with UTIs and kidney problems, while for buccal cells it was
increased in influenza suffering patients. Increasing incubation time had increased the
adhesion rate of the bacteria, the highest was for 60-75 min. and the lowest was for l5
min. for each of uroepithelial and buccal cells. We can conclude that adhesion ability of
bacteria was increased to uroepithelial cell in diabetic married and single women.
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INTRODUCT{ON
Urinary tract infection (UTI) is one of the most common

infections in women []. The infection is caused most

commonly by E. coti and Staphylococcus [2], other

enterobacteriaceae, such as Klebsiella arrd Proteus

occasionally cause UTI [, 3]. Studies showed that

approximately one half of all women will have a UTI in

their life time [4, 5]. Women with diabetes mellitus (DM)

have one increased incidence of UTI compared to healthy

women [6, 7]. They are at increased risk for upper tract

infection and sever complications occur more frequently

[8, 9]. The incidence of UTI was twice in diabetic than in

none diabetic women [7]. Diabetes caused several

abnormalities of the host defense system that might result

in a higher risk of certain infections, including UTI U0l.
In addition, a higher glucose concentration in the urine

may create culture medium for pathogenic

microorganisms [11].
Another factor is the adherence ability of the bacteria;

which differs from one to another depending on some

factors like the general condition of the person and the

sicknesses; studies indicated that the adherence of the

microorganisms is better to epithelial cells obtained from
patients than those obtained from healthy control subjects

[2, l3]. Substance is the Tamm Horsfull Protein (THP),

a large glycosylated polypeptide produced by renal tubular
cells and excreted via the urine in daily amounts [14],
studies have shown that the presences of those (THP) will
decrease the binding of bacteria to uroepithelial cells,
diabetic patients can have decreased (THP) production

Ul, 14]. Sever UTI in patients with diabetes mellitus
including diabetic cytopathy and glycosuria, abnormal
leucocytes function have been recorded [0, I l].
Various substances (glucose, mannose, and albumin)
present in the urine ofdiabetic patients, these substances

influence the adherence ofbacteria to epithelial cells [4].
Pathogenic microorganism must first enter and adhere to
host cell, once attached they become able to proliferate
and subsequently cause clinical symptoms [5]. Distinct
adherence factors are located on the surface ofpathogens
mediated attachment to complementary glycoprotein or
olygolipids on host tissue [12]. Adhesions are found on the

stiff, hair like structures known as fimbriae or pilli that

form bonds with a host cell receptors site. Abundant
studies suggest that bacterial adherence is mediated by

fimbriae which adhere to structures on urinary tract cells

and its important contributor to UT colonization U4, l6].
Structural component of p-fimbriae specifically pap E and

pap F proteins may promote attachment of fibronectin [17,
l8]. Because diabetic women have bacteriuria more often
than women without diabetes, and the adherence of
microorganisms to host cells is an important step in the
pathogenesis of many infections [10], we tried to study the

adhesion ability of some UTIs bacteria to human epithelial
cells in a group of diabetes and none diabetes women.

MATERIALS AND METHODS
Population Study
A total of 135 females were included in this study, their
ages were l0- 60 years, and they were divided in to six
groups. Two of them 30 females (15 healthy married and

15 healthy single women) were used as controls. The

remaining four groups were divided as follows: 15

married diabetic, 15 single diabetic, 50 manied diabetic

with other types of diseases, 25 single diabetic with other

types ofdiseases.

Bacterial Isolates
Bacterial isolates (8. coli, K. pneumoniae, P. mirabilis, S.

aureus) were obtained from culturing urine of patient who

was suffering from UTI in Kirkuk and Azadi Teaching

Hospitals. The bacteria were isolated, identified by using

routine colony characters, staining and biochemical

methods [9].

Bacterial Suspension
Two to three colonies from each bacteria were suspended

in normal saline and washed three times, finally the

bacteria was diluted in normal saline to a concentration of
1.5x10 cell\ ml by calibrating it with McFarland tube

number 4 [4].

Collections of Epithelial Cells
a-Uro epithelial Cells Collection

Thirty ml of urine fiom the 135 females under

the study were collected in clean, dry containers, then

centrifuged and washed thrice with saline and finally
suspended in about 8 ml saline. The epithelial cells in this
suspension were translated on to the surface ofcover slips

by adding the epithelial cells suspension in a petri dish

containing a filter paper No.1 and allowing the cover slips

to attach to the filter paper for l0 min. then dried [6].
b-Buccal Cells Collection

From the 135 females under the study the buccal

cells were collected by scraping the inner side ofthe cheek

with cotton tipped swab, which then immersed in 5ml
normal saline to remove the adhered cells from the swab.

The cells were washed thrice with saline then suspended

in 4ml normal saline. The buccal cells were allowed to
adhere to cover slips [3].

Adherence Assay of Epithelial Cells
For each experiment the air dried cover slips

containing the uroepithelial or buccal cells, which
incubated with either I ml of bacterial suspension or 1 ml
phosphate buffer saline (PBS) as negative control, with
shaking 350 motilities/ min for I hr. at 37oC. After
incubation, the suspension was washed four times (2509,

l0 min) with PBS to remove any unattached bacteria, then

fixed for 15 min in methanol, washed with saline, stained

by 3% giemsa stain for 20 min. and washed with saline to
remove excess stain. The number of bacteria adhering to

each of the first 50 epithelial cells was counted with oil
immersion lens light microscopy (1000 X). Epithelial cells

that overlapped other cells were excluded from evaluation.

The mean number of bacteria per cell was calculated. All
experiments were performed in duplicate [14].

The Effect of Mannose and Sucrose on Adhesion Mean

，
　

１

9



Siham S., Al- Mustansiriyah J. Sci., Vol. 26, No l,2015

The same procejure as in step 5 was repeated with
addition of 20 pl mannose or sucrose (0.3 3N) to the
incubation media, the other steps were completed as in
adherence assay of epithelial cells U4,20,211.

The Effect of Time on Adhesion Mean
The procedure as in adherence assay of epithelial cells
[4] was done using different incubation time (15, 30, 60,
7s min.)[22].

Statistical analysis
Statistical analyses were performed using Chi-square
test, which was used to compare categorical variables. A
p-value less than 0.05 were considered significant.
RESULT AND DISCUSSION
The adhesion ability of some UTI bacteria (E. coti, K.
pneumonia, P. mirabilis, S. aureus) to uroepithetial and
buccal cells were studied in 135 females (10-60 years)

whom divided in to six groups as mentioned above. The
age group, Table I had significantly effected the adhesion
ability of bacteria to epithelial cells, the highest was for
50-60 years followed by 40-49 and 30-39 years for
uroepithelial, with rate 55.8, 40.4, 35.1,26.g baCteria\ cell
for each of E. coli, K. pneumoniae, p. mirabilis and S.

?tlteus respectively in 50-60 years. The significantly
highest adhesion rate in buccal cells was for SO_OO year
followed by 10-19, 40-49 year for all bacterial tested
types.
The adherence of E coli and K, pneumoniae were
significantly more than the other two types of bacteria.
The adherence property ofthe bacteria wire significantly
more strong in diabetic single women than none diabetic
single women, Table 2. The highest rate (34.g, 31.6
bacteria\ cell) was for E. coli and K. pneumoniae
respectively for uroepithelial cell, and a rate of 22.7
bacteria\ \cell for E. coti in buccal cell.

: Adhesion Mean of

椿
卿

Adhesion mean to uroepirhilial ieiG Adhesion mean to buccal cells

Bacterial type Bacterial type

E cο″ K. pneumoniae P″:“bifrs S. aureus E. coli K. pneumoniae ′ ″施 b1/お S. aureus
10-19

2121 1996
30-39

40‐ 49 269 a1 1

l 289

Mean of Bacteria to Celis in Women

Bacterial type
Adhesion mean to uroepithelial cells Adhesion mean to buccal cells

Diabetes None diabetes Diabetes None diabetes
二 ιο77

K. oneumoniae
P″ ,″αbfrrs

S. aureus

-able l. Adhesion Mean of Bacteria to Epithelial Cells in Married

Bacterial type
Adhesion mean to uloepithelial cells Adhesion mean to buccal cells

Diabetes None diabetes Diabetes None diabetes
■ σο″ 30.8
K. pneumoniae. 23.3
λ ″′″bノ Jrs 25.2
S. aureus

M+

4: Adhesion Mean of Celis uith Mannosc Women

Bacterial type

Adhesion mean to uroepithelial cells Adhesion mean to buccal cells
Diabctcs None diabetes Diabetcs None diabetes

+M ‐M +ヽ4 ‐M +M ‐M +M ―M
E. coli 20.2 22.7
K. pneumoniae 17.5
P J21′″bj/1s

S. aureus
fiifmat

1
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Married Women

+S = with sucrose, -S = without sucrose

The adherence rate were significantly more strong in
married diabetic than married none diabetic women, Table
3. The highest rate was for E. coli and, K. pneumoniae
with rate of 50.4, 45.5 bacteria\ cell for uroepithelial cell
and 30.8, 23.3 bacteria\ cell for buccal cell for each

bacteria respectively, followed by P. mirabilis and S.
aureus. Adding mannose or sucrose to the incubation
media had resulted in significantly decreasing the
adherence mean of E. coli, K. pneumoniae and P.

mirqbilis in married or single groups. Adherence mean
was constant with S. oureus bacteria and not effected with
mannose or sucrose addition, Tables (4, 5,6, and 7).

Regarding the diabetic women suffering from other
diseases Tables (8 and 9), the bacteria was adhered
significantly more to uroepithelial cells from diabetic
women with history of recurrent UTI and kidney problems

than other types ofdiseases. The highest rates (39.9, 3 1.6,

65.6,60.4 bacteria\ cell) were for E. coli bacteria in both
of diabetic single and diabetic married women
respectively, while the highest adhesion rate (15.5, 39.9
bacteria\ cell) to buccal cell in both single and married
group respectively.

with

●
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Ｔ

Mean of Bacteria to with Mannose in

Bacterial type

Adhesion mean to uroepithelial cells Adhesion mean to buccal cells

Diabetes None diabetes Diabetes None diabetes

+M ―M +M ‐M +M ―M +M ―M

449

K. Dneumoniae 333 233 2

′ ″Й birls 252

S. aweus
= with ‐ M=

Table 6: Adhesion Mean of Bacteria to with Sucrose in Women

Bacterial tvDe

Adhesion mean to uroepithelial cells Adhesion mean to buccal cells

Diabetes None diabetes Diabetes None diabetes
―S +S ―S +s

E. coli 206 227

K. pneumoniae

P″jrabfrls

S. aweus

Table 7: Adhesion Mean of Bacteria to Cells 171th in Married Women

Bacterial type

Adhesion mean to uroeoithelial cells Adhesion mean to buccal cells

Diabetes None diabetes Diabetes None diabetes
+s ―S +S +S

E. coli 397 222
K. pneumoniae

″ノ″″′お 277 7 252

S- aureus

Table 8: Means to EDithelial Cens in Diabctic Single W omen wth other Dlseases.
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Table

The effect of incubation time on adherence mean is clear
in table l0; the adherence mean had increased with time
increasing. The highest was for 60 and 75 min. for both
uroepithelial and buccal cells with rate of (25. l, 27 .7, l}.g
and 12.8 bacteria\ cell) for each time respectively, in ^E
coli.
Adhesion is believed to be the first step in colonization
which mediated by many ways. Adherence requires
participation of two factors: host cell receptor and
adhesion part on invading microbe [18]. The adhesion
ability in this study was affected with age group; high
adhesion rate was for cells from older persons.
Confirmatory study [23] was found higher incidence of
gram positive and negative bacteria in 30-60 age group. In
females sexual intercourse is the most important factor
predisposing to UTIs, one study demonstrated a 2.6 fold
increased risk of UTI in females that have sexual
intercourse compared to females that do not have
intercourse [24]. further more elderly women have
decreased Tamm horsfall protein (protective mucoid
substance) in urine [25], and deceased estrogen hormone.
Tamm-Horsfall protein may prevent one from getting UTI
by trapping type lfimbriated bacteria and interferes the
bacterial adherence to human uroepithelial cells f26,27).
The role of estrogen in the pathogenesis of UTIs is
controversial. In vitro studies have demonstrated that
estrogen permits adherence of uropathogens to vaginal
epithelial cells [28]. Alterations in the vaginal mucosa
thought to play an important role for acute disruptions of
mucosal barrier that alter normal flora and induce
increased receptivity for uropathogens [24]. Host factors
that contribute to the disruption of this mucosal barrier are
sexual intercourse, diabetes mellitus and non-secretor
status these all may lead to increased density ofadhesion
receptors. Diabetes mellitus, sickle cell disease,
hyperphosphataemia, gout and analgesics are also
associated with altering the host's natural defense
mechanisms. The incidence of pyelonephritis is up to
fivefold higher in diabetics compared to non diabetic
patients 1291. In fact, a study showed that half of females
aged 6 I or older had genitourinary symptoms and 29Vo of
this cohort also complained of urinary incontinence. It has
also teen shown that a greater number of uropathogens
attach to epithelial cell surface in females that are older

!ha1 65 years of age compared to premenopausal females
[30].
Our results had showed that the bacteria were adhered
more to cells of married than single women. Married
women have sexual activities which may lead to more
UTIs infection, and cell surface alteration. Also our results
showed that cells from diabetic women have more ability
to bacterial adhesion, this could be related to many reasons

as diabetic cytopathy, glycosuria or abnormal leukocyte
function or receptors in cells. Various substances present
in urine of diabetes [glucose, mannose, albumin, Tamm_
horsfall protein] these substance influences the adherence
of bacteria to epithelia cells [14]. Bacterial virulence
factors play a significant role in determining whether an
organism will invade the urinary tract and the level of
infection acquired. Uropathogenic E. coli is present
within bowel flora and pathogenic strains of this
microorganism can infect the urinary tract by expressing
specific virulence factors that permit adherence and
colonization of the lower urinary tract [3 l, 32].
The mannose or sucrose adding in this study had
decreased the adhesion of the bacteria for both
uroepithelial and buccal cell in all tested groups. This
inhibitory effect depends on the bacteria being mannose
depended adhesion or none depended. Type I fimbriae
bind to mannose containing structure found in many
different cell types, including the major protein found in
human urine. Adhesions found on the surface of lhe
bacterial membrane are responsible for initial attachment
onto urinary tract tissues [2], 26]. Adhesions to
uroepithelial cells were inhibited by different types of
carbohydrates, U2, 20) were identified a mannose-
specific lectin on the surface ofadherent strains ofE cofi
and Mannose functions as the primary bladder cell
receptor site for uropathogenic E, coti (UPEC) to bind.
Likewise, [33, 34] were reported that the first step in the
adhesion of UPEC to the uroepithelial cells is the tinding
of Fimbriae H adhesion to the bladder epithelium via
interaction with mannose moieties on the host cell surface.
Thus the use ofmannose or mannose analogs can help to
block adhesion of bacteria to the bladder epithelium].
Adherence mean of bacteria in our study *us more to cells
from diabetic UTI and kidney diseased patients. A
previous history of UTI is a strong predictor of having a
subsequent UTI. This may be attributable to a host's
biological or behavioral features or from persistent
colonization ofa particular bacterial strain [35]. in healthy
patients the epithelium lining the bladder is quiescent as
the umbrella cell layer is renewed. However these
normally repressed proliferation and differentiation
cascades are rapidly activated after the infective process
in the murine cystitis model. These proliferation cascades
have the potential to induce effective regeneration of an
umbrella cell layer within 24 hours of the exfoliation
process. In mice has demonstrated that exfoliation of
uroepithelial cells prevents uropathogenic E. coli from
forming clusrers [36]. Notably, mice ihat elicited a mild
exfoliation process in response to the uropathogens were
more likely to form biofilm that migrated inio deeper
layers.
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Relationships tetween diseases and the adherence of
microorganisms to patient cells have been investigated
before, it was found that microorganisms adhere more to
buccal epithelial cells isolated from patients who either
have a chronic disease or smoke [ 3, 37]. This is supported
by [13] who showed that the receptors on the buccal cells
of severely ill patients have a decreased amount of sialic
acid and galactose compared with those of healthy control
subjects. Other authors suggested that the altered receptor
on the epithelial cells of the upper respiratory tract might
explain the high prevalence of gram-negative bacterial
colonization and pneumonia in the critically ill patients

U2,371. The same increase has been described in studies
on vaginal, buccal, uroepithelial and periurethral cells
isolated from patients women with recurrent UTIs [38].
Epithelial cell receptivity plays an important pathogenic
role in female patients that are susceptible to recurrent UTI
[34]. Buccal cell receptivity is also increased for different
strains of E. coli in females with increased vaginal cell
receptivity. Increasing incubation time had increased the
bacterial adherence mean; incubation time increasing will
offer better chance for bacterial adherence and
colonization [22].

CONCLUSIONS
The present study found that the adhesion ability of the
bacteria was increased to uroepithelial cell in diabetic
married and single women, and the bacteria was adhered
more to uroepithelial cells from diabetic women with
history of recurrent UTI and kidney problems than other
types of diseases.
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INTRODUCTION
There is a growing interest in the extra-skeletal effect of
vitamin D in many researches[l].Type I diabetes mellitus
(TIDM) is associated with moderate changes in mineral
dl1sig and strength, beside an increase in lhe prevalence
offracture risk.
Some. studies suggest that vitamin D deficiency has a
negative effect on insulin sensitivity and may lead to
increase incidence of type 2 OM in adultsfZ_il. Several

explanations for reduced bone mineral contents associated
with diabetes have been proposed, including advanced
glycation end products in bone collagen, inilammatory
cytokines, and hypercalciuria associated with glycosuria
and. diabetic microangiopathy with decrease blo-od supply
to the bone [5].
Significant vitamin D deficiency in children and
adolescents with (TIDM) was shown in several recent
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studies[6-10].Otkr , studies suggest that vitamin D
deficiency may increase the risk of developing
autoimmune disease including TIDM[l0,ll], and it is
emphasized that this situation may have a negative effect
on bone healthfl2-I7]. This partly occurs through loss of
vitamin D modulation of immune and inflammatory
reaction in diabetes [18].
The variable frequency and prevalence of vitamin D
deficiency in children and adolescents with TIDM and its
effects on metabolic control and insulin requirement, still
unexplained fully.
Aim of study The aim of this study is to assert the
relationship between the severity and frequency of vitamin
D deficiency and risk ofdeveloping T I DM in children and
adolescents.

MATERIAL & METHODS
A total of eighty (80) rype I diabetic children and
adolescents, (35) boys and (45) girls aged (13.7+ 1.4 yrs)
with a rang (6-16 yrs) have participated in the study. They
attended the pediatric department of National Diabetes
Center (NDC), Al-Mustansiriya University/ Baghdad,
from January to September 2013. All had no other chronic
diseases.

The diabetic subjects were compared with eighty (80)
apparently healthy children (36) boys and (44) girls aged
(13.5+ 1.8 yrs) after taking their medical history as a
control group matched for age and sex.
All the study subjects (patients and controls) were
excluded from the study, if they had consumed any
mineral supplementation, or vitamin D rich foods during
the last (3) months from the day of taking blood sample.
Ten (10 mL) of venous blood were collected from l0-12
hrs. fasting diabetic and control groups. The samples were
allowed to clot in plain tube at room temperature and
serum was aspirated after centrifugation at (3000 rpm) for
thirty minutes, divided in plastic tubes and stored at (-
20oC) until the time of analysis of:
1- Fasting plasma glucose(FPG): was measured directly
after separation using Enzymatic method, Biocon Kit,
Germany.
2- HbAr" using Bio-Rad Laboratories device, program
that utilizes principle ofion - exchange high-performance
liquid chromatography (HPLC)( Germany).
3- Fasting plasma insulin using ELIZA Kit, DRG
Instruments, Germany.
4- Serum Calcium using Teco diagnostic Kit, Anaheim-
califorinia,US
5- Serum phosphorus using Randox Kit, UK.
6- Serum alkaline phosphatase using Biolabe Kit, France.
7- Serum 25 (OH) vit.Dr using de medi tech Kit /
Germany.

; Body mass index (BMI) was calculated as the weight in
kilogram(Kg) per height in meter squared(m2)(National
Institute of Health I 998)[19].
BMI= weight(Kg) / height(m2)
-Homeostatic model assessment (HOMA-IR) insulin
resistance was determined using the equation l2},2ll.
HOMA-IR= FPI x FPG /22. 5

Where FPI is fasting plasma insulin concentration(p
IU/mL) and FPG is fasting plasma glucose(mmol,/L).
Vitamin D status was classified according to the American
Academy of Pediatrics (AAP)/L WEpS's recommendation
on cut-offlevels for status ofvitamin D. A 25(OH)D level
of(<5 ng/ml) was considered as sever deficiency, a level
o( 5 - l5ng/ml) as deficiency, a level of (15-20 ng/ml)
as insufficiency, and a level o( 20-100 nglml) as normal
(sufficient).
The patients of this study were divided into two groups
according to their vitamin D status.
Those with serum 25(OH)vitamin D levels(<2O ng/mL)
were grouped as vitamin D insufficient and deficient, and
those with serum 25(OH)vitamin D levels(> 2)ng/mL) as
normal with regard to vitamin D status[22].

RESULTS AND DISSCUSSION
Sex (male/ female), age, puberty stage, BMI, waist, hip
circumference and waist to hip ratio for T I DM and control
subjects are listed in table (l)

From a total of eighty (80) T1DM children and
adolescents (3, 30, l3), with eighty (80) control subjects (
40,25, l5), are prepubertal, puberty and young adults
respectively.
Thirty+wo (40%) diabetic patients were vitamin D
deficient, while forty-eight (60%) cases had normal
vitamin D level. On the other hand, frfteen (12.75 %6) of
the control group, were vitamin D deficient and sixty-five
( 87 .25o/o) had normal vitamin D level.
Vitamin D levels were not significantly lower in diabetic
patients compared to control group.
Serum Calcium levels were significantly lower, while
serum phosphorous and fasting plasma glucose levels
were significantly higher in TIDM compared to their
levels in control group,:rs shown in table (2) (p<0.01).
In addition to that, viramin D deficient diabetic patients
had significantly higher HOMA -lR and short duration
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Tablc l:Clinical Charactclstics

Biochemical Analytics of
Subjet IDM Coutrol P value

FPG(mUL) (Mean r SD) 141± 15 3il l
FPI( F IU/mL) (Mm * SD) 5. I+ 62■29 <0.05

HbArc % (Mea tSD) 81■  11 52■ 09 く0001
HOMA-IR (Meil iSD) 33■ 09 19■05 く001
S. Ca" (msldl] (Mean *SDf 80■ 17 102± 13
S. PO(mg/dL) (Meqn +SD) 52■ 1 40■ 11 く001
S ALP(lU/L)(Mean■ SD〕 220■ 50 200■ 60 NS
S.2s(Ott)vit.D(ng/mLXl4a +S D) 231■72 248■ 69 NS
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than those ofdiabetic patients with normal vitamin D
levels (P<0.01).
Beside that serum levels of vitamin D in diabetic patients

showed significant negative correlation with BMI (r:-
0.527, P<0.01) and positive correlation with diabetic
duration (=0.449, P<0.01).
As low vitamin D level is thought to be negatively
involved in induced immune mediated B- cell destruction
as well as calcium mediated dysfunction leading to onset
of clinical diabetes, the level of vitamin D believed to be
low at the time of diagnosis.[2-14]
In the present study, in spite of vitamin D levels were
lower in diabetic patients compared to that of the control
group at the time of the present study (23. I + 7 .2 vs. 24.8
+ 6.9 ng/ml.), but these levels were not significantly
different (P0.05) . The results are disagreed with those
of others, whom found that 25(OH)vitamin D levels in
new case TIDM were low compared to healthy control
(P<0.01)U6, 23,24lThe small sample size was one ofthe
study limitations and multicenter approaches may be
necessary to attain larger sample size.
Some researchers suggested that vitamin D deficiency
correlates with severity and frequency of TIDM and that
vitamin D supplementation decreases the risk of
developing TIDM have been reported.l2S-271
Besides that, some investigators concluded their results,
that the frequency of vitamin D deficiency in children and
adolescent withTlDM was highly variable and may be
high as( 90o/o) or low as (15%)[5-17, 28-30].The causes
of different frequencies could be related to the variability
in the definition of vitamin D deficiency . Dietary intake,
dark skin color, genetic predisposition, sun avoidance
behavior, in addition to latitude and geographical
environment may influence this variability[30].In this
study, the prevalence was (40%) which was similar to
those of some [4] and disagree with others 115,17,28,31).
Understanding the nature of low vitamin D levels in
children with TIDM is important because it may explain
the nrechanisms of autoimmune p- cell destruction, and
may lead to interventions that preventing or delaying
insulin dependence by using vitamin D supplementations
or its analogues.[30]
Serum calcium levels significantly lower and serum
phosphorus levels were significantly higher in TIDM
when compared to their levels in control group (8.0+1.7
vs. 10.2 t 1.3 mg/dl) (5.2+ 1.3 vs. 4.0+ 1.1 mg/dL
XP<0.01) respectively . This agrees with a study done
by[32] .

On the other hand, obesity could be a risk factor in term of
Hypovitaminosis D in adolescent, so that vitamin
supplementation should be administrated to
adolescent. [33,34]
The present study, confirms the above fact, that the study
showed a significant negative correlation between vitamin
D levels with BMI (r= - 0.527, P<0.01) and positive
correlation with diabetes duration (10.449, P<0.01) for
those diabetic cases. These results concords with the
results taken from the 2001-2004 National Nutrition and
Health Survey in USA, which indicates that metabolic
syndrome prevalence was 3.8 folds higher among obese

adolescents whose 25-(OH)D levels were lower than (15
ng/ml-) as compared to those with levels higher than (26
ng/mL).[3s]
In addition to that, the study showed that vitamin D
deficient in diabetic patients had significantly higher
HOMA-IR and short duration than those of diabetic
patients with normal vitamin D level (3.3+ 0.9 vs. 1.94
0.5) (10.0 + 3.7 vs. 35.0+ 12.5 months) (P<0.01)
respectively, meanwhile, no significant difference was
observed regards HbArc (P>0.05) .Those results were in
agreement with [35], whom suggested that subjects with
Hypovitaminosis D not only displayed impaired B- cell
function causing impaired glucose homeostasis, but also
were at risk of developing insulin resistance and metabolic
syndrome compared with those with normal vitamin D
levels.[36]
In the present study , no significant difference was
observed between vitamin D deficient cases and those
with normal vitamin D levels regarding fasting blood
glucose and fasting insulin levels (P>0.05) . This results
are concordant with those of a report by others whom
found that no correlations were found between insulin
measurements during oral glucose tolerance test and
vitamin D deficiency. They added that mean vitamin D
levels were similar in subjects with and without metabolic
syndrome. [37-39]

CONCLUSION
The present study show that vitamin D deficiency
prevalence was higher in children and adolescent TIDM
in comparisonto healthy controls. Even the present study
does not show significant association between vitamin D
levels and metabolic parameters, vitamin D status of those
patients should be assessed in term of bone health.
Although in the absence of signs of rickets, vitamin D
supplementation should be described to those TIDM
children and adolescent with vitamin D deficiency.
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urinary tract tcfinfection, and infection can predispose to
stone formation. [3].
Despite the fact that accurate knowledge of stone
composition is of great value when setting up therapeutic
advice to prevent stone recurrence, it was not
demonstrated until the beginning of 1950 that the structure
and internal arrangement of calculi, which is impossible to
elucidate using chemical methods, is crucial in
determining the mechanism of formation of different kind
ofstones [4]. Urinary stones may contain a mixed bacterial
flora. Two types of Proteus (P. mirabilis and, P. rettgeri)
were isolated from different parts of a stone isolated from
a patient. Also, Escherichia coli and Proteus mirobilis
were isolated from one ofthe stones.
the Bacteria inside urinary bladder stones were shown to
survive after exposure ofthe stones to a3o/o solution of
iodine in alcohol, or a concentration ofan antibiotic excess
of that required to inhibit the growth of the isolated
organism. Stones were shown in the fluid culture media in
which they were incubated, even if they had first been
exposed to antimicrobial agents. Moreover, after exposing
of stones to bacterial cultures, micro-organisms that
eventually penetrated into the stone were protected against
high concentrations of antibiotics to which they were

. otherwise sensitive. The findings may help to explain the
reasons of persistence of infection and the ineffectiveness
of drugs of urinary tract infection in the presence of
urinary tract stones [3].
Antibiotic therapy is the most common treatment for UTI.
Fluoroquinolones, nitrofurans, beta-lactams,
aminoglycosides, trimethoprim and sulfonamides are used
predominantly. However, the biofilm, due to its complex
structure, constitutes an effective barrier to the antibiotics
used in the treatment of urinary tract infections. In
addition, the growing number of multidrug resistant
strains limits the usage of many of the currently available
chemotherapeutic agents [l]. The etiology of UTI (the
pathogens traditionally associated with UTI) are changing
many of their features, particularly because of
antimicrobial resistance and are also affected by
underlying host factors that complicate UTI, such as age,
diabetes, spinal cord injury, or catheterization.
Consequently, complicated UTI has a more diverse
etiology than uncomplicated UTI, and organisms that
rarely cause disease in healthy patients can cause
significant disease in hosts with anatomic, metabolic, or
immunologic underlying disease [5]. Therefore, it seems
important to search for new methods of treatment.
The inner lining (membrane) of the chicken gizzard,
rvhich has a yellowish-gold color is called Jineijin (ji =
chicken; nei = inner;jirz = gold). This substance has been
in use for about 2,000 years, At that time, jineijin was
described as a treatment for diarrhea [6]. According to
Chinese studies, a large dose ofjineijin could even affect
people with normal digestion: 45-60 minutes following
ingestion ofthe roasted jineijin powder (5 g) in healthy
individuals, the gastric secretion was increased by 30-37%
compared with the control group [7]. An additional
property of jineijin was : breaking down masses, being
used for any kind ofstagnation in the internal organs, for

. Sci., Vol.26, No 1,2015

lower abdominal masses in women, for gallstones and
kidney stones, and for tumors [8].
[9] notes that jineijin is effective for treating dyspepsia,
food stasis, and infantile malnutrition.
Jineijin has trace amounts of digestive enzymes and these
enzymes cannot be a major source of the action of this
substance because of in our digestive system, there is a
release of digestive juices with enzymes in quantities far
higher than one would be obtained from jineijin. The
active component that has been isolated fromthe jineijin
is called ventriculin. lt had been primarily used to
treatment of pernicious anemia, which often resulted from
poor absorption of vitamin Bl2, and for chronic gastritis,
one of the main causes of pernicious anemia in adults.
Ventriculin was later replaced by other drugs [9].
Because of many of attempts to treatment an infected
urinary tract in the presence of stones almost fail, The
purpose ofthe present study is to use the extract ofchicken
gizzard membrane Qinetjin) as a new method or drug to
the urinary stones and UTI, which is caused by pathogenic
bacteria.

MATERIALAND METHODS
Preparing of chicken gizzard membrane powder
After killing a chicken, about 2Kg of fresh and raw
chicken gizzard was taken out and cut with a knife to
remove the thick inner membrane immediately; then the
membranes were washed to clean and dried in the sun then
milling to get fine powder, which stored in a cool and dry
well-closed container, keep away from moisture and
strong light/heat. The general characteristics of the
powder are listed in Table l.

bblc General Characteristics for Chicken Gizzard
Source Color

¨̈
pH after dtssolved in
water

Chickcn yellow
/green

sweet

Mernbrane Powder

The preparation of the aqueous extract of the chicken
gizzard membrane
The aqueous extract ofthe membranes prepared and used
in three different ways:
1- Hot water extract in two ways:
A: Dissolve 25 g of powder in 250 ml of hot distilled water
and left for 24 hours, then filtrated using filter papers and
the filtrate was distributed in the empty dishes and left to
dry then we scraped it as powder.
B: Dissolve 25 g of powder in 250 ml of distilled water
and left for I hour in water bath at 60"C, then filtrated
using filter papers and the filtrate was distributed in the
empty dishes and left to dry then we scraped it as powder.
2- Cold water extract (C): Dissolve 20 g of powder in 40
ml of distilled water at room temperature then filtrated
using filter papers and the filtrate was used immediately
without any treatment.

Bacterial isolates and growth conditions
Bacterial isolates and their sources are listed in Table 2.
Bacteria were grown overnight in Tryptone Soya Broth
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(TSB; Oxoid, Basingstoke, UK) and then washed three
times in phosphate buffered saline (pBS; NaCl g g/ l, KCI
0.2 E/ l, Na2HPO4 t.t5 g/t, KH2PO4 0.2 g/l). Bacteria
were then resuspended in TSB to an OD660 nm of 0.5 for
all isolates.

Preparing of nutrient agar plates inoculations
Nutrient agar plates was inoculated with (l ml) of bacteria
prepared as described above. By using the cork borer
wells were made in some of these plates. These plates
were used in the next step to determinate the antimicrobial
activity of chicken gizzard membrane powder against all
bacterial isolates which used in this study.
Determination of antibacterial activity of chicken
gizzard membrane
59 of the membranes powder A and B was added
separately to l0 ml of distilled water (final concentration
=0.5glml), then filtered and sterilized using millipore filter
unit. While the filtrate of powder C was shacking and used
directly. 50pl from each filtrate (A,B & C) was transported
by micropipette to nutrient agar plates and spread on all
the surface ofagar, then 0.lml ofbacterial broth for each
isolate was spreaded on the surface of the agar and
incubated at37"C for24 hrs.
In other way 50pl of filtrate was transported to each well
in cultured agar plate and incubated at 37"C for 24 hrs.
After the end of the incubation period, the presence or
absence of bacterial growth in the dishes was investigated.
Also the diameters of inhibition zones have been
identified.

RESULTS AND DISCUSSION
Bacterial isolates
Eight samples of urine were collected from patients have
turned stones in their urinary tract and the urine culture for
these samples was positive. The genus and numbers ofthe
isolated bacteria are listed in table 2. From these readings
we see that Proteus was prevalent in the events ofurinary
tract infections, followed by E. coli with a slight lead and
then finally come genus Staphylococcus.

Antibacterial activity of chicken gizzard membrane
powder
After the end of the incubation period, the growth of
bacteria and the diameter of inhibition zones were
examined and the results were explained in Table 3. The
extract which prepared with method A has not any activity
against the tested bacteria, also we can see that the extract
B have a little activity. While the cold water extract has a
good activity represented by the diameters of inhibition
zones.

This study show that infected urinary tract could has one
or more of calculi (stones). We conclude from this that the
bacterial infection may be one of the reasons for the
emergence of calculi. Other study recorded that infection
of urinary tract by Escherichia coli causes higher than
normal expression of promoter protein osteopontin and
mucosal damage at renal tubular cells. These suggest that
urinary infection may promote stone formation by
mucosal damage and elevate promoter protein osteopontin

at tubulus cell, allowing easier crystal retention and
nucleation [2].

Table 2: Number, Percentage of Bacterial Isolates and Source of
Isolation

Table 3:Antibacterial Activity of Extract of Chicken Gizzard Membrane
Powder

聯
ｉｓｏ‐ａｔ

Type of
extract

Diarneters of
inhibition
zones
(Mean+SD)

Growth
(Streaking method)

Escherichia
coli

A 0■0 +
B 2+0. I +
C 4■01

Proteus
mirabilis

A +
B 2■01 +
C 5■01

Proteus
mirabilis

A 閻 +
B 1■01 +
C 4a0 I

water
presene ofgrowth
B: chicken giad rembrane extmct rrated with hot water for lftr. + : No
growth
C: chicken giad membmc extmct without any featment.

In many studies the Escherichia coli was the predominant
uropathogen (80%) isolated in acute community-acquired
uncomplicated infections, followed by Staphylococcus
saprophyticus (l0o/o to l5%), While Enterococci,
Klebsiella, Enterobacter and proteus species,
infrequently cause uncomplicated cystitis and
pyelonephritis [5].
The current study recorded some different result when it
found that the Proteus species was dominant causative of
UTI, followed by Escherichia coli then Staphylococcus.
[0] observed Proteus mirabilis is a pathogenic gram-
negative bacterium that frequently causes kidney
infection, typically established by ascending colonization
ofthe urinary tract.
Many researches study the urinary tract infections and the
effectiveness ofthe use ofantibiotics as a first option in
the treatment I l-15].
Microbiological confirmation of a urinary tract infection
(UTI) takes 24-48 hrs. In the meantime, patients are
usually given empirical antibiotics, sometimes
inappropriately [16].
The use of antibiotics for a long time may lead to the
emergence of new isolates of antibiotics resistant bacteria,
which have been sensitive in the past. Sometimes the use
of antibiotics leads to the emergence of side effects, which
vary in severity from simple cross to high-risk to human
health. Thus there is a need to use an alternative treatment
of antibiotic must be effective against bacteria cause UTI

Patient has
urinary
stones

Urine
culture

Type of isolate Serial
number

Percentage
(o/o)

l + Esc力 arJσ″ね σο/1 1 37.5
2 + Escherichia coli
J + Esc力

`′

′ο力ね οο″

+ Proteus mirabilis 4
5 + Proteus mirabilis

+ Proteus mirabilis 6
+ Proteus mirabilis
+ Proleus mirabilis 8
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and urinary stgnes and have few or no side effects at the
same time.
Chicken gizzard is the muscular stomach of chicken [7].
In Nigeria, chicken gizzard is a major source of protein to
the population and is widely consumed |81. Jineiji has
trace amounts of pepsin and amylase, Due to the presence
of these enzymes of protein digestion explains why there
is remarkable effectiveness of the gizzard membrane
against tested bacteria.
Because of these materials affected by heat, this explains
the fact that the non-heat treated extract was more
effective compared with another which extracted using hot
water.
This study advises focusing on the use of fresh cold-
aqueous extract of chicken gizzard membrane to treat
UTI and stones instead of the extravagant use of
antibiotics.

REFERENCES
l. Ostrowska K, Strzelczyk A, R62alski A.and St4czek

P.,' Bacterial biofilm as a cause of urinary tract
infection-pathogens, methods of prevention and
eradication, Postepy Hig Med Dosw (Online)' . ,25(67)
:1027-33,2013.

2. Djojodimedjo T, Soebadi DM., and Soetijiptol'
Escherichia coli infection induces mucosal damage
and expression of proteins promoting urinary stone
formation," Urolithiasis, 41$) :295-301, 2013.

3. Rocha H., and Santos CS.j'Relapse of Urinary Tract
Infection in The Presence of Urinary Tract Calculi:The
Role of Bacteria Within The Calculi,"J MED Micr.
Biol,2:372-375, 1969.

4. Grases F., Garcia-Ferragut L. , Costa-Bauzd A.j'
Analytical study of renal calculi. A new insightj'
Recent Res. Devel. in Pure & Applied Anal. Chem.,
t:187-206,1998.

5. Ronald A.j'The etiology of urinary tract infection:
traditional and emerging pathogens," Am J Med,
8(l l3):l4s-19s,2002.

6. Yang SZ.: The Divine Farmers Materia
Medica.Atranslation of the Shen Nong Ben Cao.Blue
Poppy,'Great Masters Series. ebook. 1998.

7. Chan HM.,' Pharmacology and Applications of
Chinese Materia Medica,'World Scientific, 1987

8. Yang Y.j'Chines Herbal Medicines: comparison and
characteristics,' Churchill Lingstone.ebook, 2009.

9. Shunpei M., and Shunyi Y.j'Textbook on Traditional
Chinese Medicine and Pharmacologyl'New world
press, 1997.

lO.Czenvonka C., Arabski M., W4sik S., Jabloriska-
Wawrzycka A., Rogala P., Kaca W.j'Morphological

changes in Proteus mirabilis O18 biofilm under the
influence of a urease inhibitor and a homoserine
lactone derivativei Arch Microbiol,196(3):169-177,
2014.

1 1 . Obi CL. , Tarupiwa A., Simango C.,'Scope of urinary
pathogens isolated in the Public Health Bacteriology
Laboratory, Harare: antibiotic susceptibility patterns
of isolates and incidence of haemolytic bacterial'Cent
Afr J Med ,42(8):244-9,1996.

12. Gupta A., Dwivedi M., Nagana Gowda GA., Ayyagari
A., Mahdi, AA., Bhandari M.; (t)H NMR
spectroscopy in the diagnosis of Pseudomonas
aeruginosa-induced urinary tract infectionl' NMR
Biomed, I 8(5) :293 -9, 2005.

13.Chen PC., Chang LY., Lu CY., Shao PL., Tsai IJ.,
Tsau YK., et al. i'Drug susceptibility and treatment
response of common urinary tract infection pathogens
in childrenl'J Microbiol Immunol Infect, l3: S1684-
rr82,2013.

14.Eriksson A., Giske CG., Ternhag A.,'The relative
importance of Staphylococcus saprophyticus as a

urinary tract pathogen: distribution ofbacteria arnong
urinary samples analysed during 1 year at a major
Swedish laboratoryl'APMIS, 121(1):72-8, 2013.

15. Lee B., Kang SY., Kang HM., Yang NR., Kang HG.,
Ha IS., et al .j'Outcome of Antimicrobial Therapy of
Pediatric Urinary Tract Infections Caused by
Extended-Spectrum β‐Lactamase‐ Producing
Enterobacteriaceaej' Infect Chemother, 45 (4):415 -21,
2013.

16. Burillo A., Rodriguez-S6nchez B., Ramiro A.,
Cercenado E., Rodriguez-Crdixems M., Bouza E.,'
Gram-Stain Plus MALDI-TOF MS (Matrix-Assisted
Laser Desorption Ionization-Time of Flight Mass
Spectrometry) for a Rapid Diagnosis of Urinary Tract
Infection," PLoS One, 9(l):e869 I 5, 201 4.

17. Giorgio C.;' Chicken gizzard) Anatomy and
Embryology, 1 7 1 (2): I 5 | -l 62, 1985.

l8.Iwegbue CMA, Nwajei GE , Iyoha EH.,'Heavy metal
residues of chicken meat and gizzard and turkey meat
consumed in southern Nigeria,'Bulgarian Journal of
Veterinary Medicine 2008;l l( 4):275-280.

23



Al-Mustansiriyah Jou rnal of Science
YoL26,No 1,2015

journal homepage:www.mj s-mu.com

Correlation of Gonadel Hormones and Insulin Resistance with Seminal
Fluid in Infertile Males Afflicted with Diabetes Mellitus

Nawal M .J. Al-Shammaar, Amer Hasan Abdullah2, and Aufaira Shaker nsaifrDepartment of Chemistry Ibn- Alhaitham ,College of pure Sciences Education University of Baghdad .2Department of Chemistry, College of Sciences Univeriity of Al-Mustansiriyah. E-mail address3Medical laboratory science National diabetes center.
E-mail: nawal. mohammed6g@yahoo.com

Articleinfo ABSTRACT

１

１

１

ロ

ニ

ー

ｒ

Ｄ

ヽ

Received 9/9/2014

Accepted 30/11/2014

Male fertility requires normal sperm production
performance, functions that require normal levels of testosterone. Male infertiliiy could be
due to number of factors, including abnormal spermatogenesis; reproductive tract anomalies
or obstruction; inadequate- sexual and ejaculatory functions; and impaired sperm motility.
In this study, fifty men with type 2 diabetic aged under 40 years (31-i9) and 50 non diabeiic
men with same age range as control. The mean age of the controls was (35 + 3) years and
of the diabetic patients (35 + 4) years. The levels (Mean + SD) of BMi, f,AS,LH, FSH,
prolactin, testosterone, c-peptide, IR, IS and seminal fluid count in control and patieni
groups were determined. A highly significant decrease of BMI in patients (ps0.0l)
compared with the healthy control, and a significant decreased (pso.oj) was noticed in
seminal fluid count, LH, FSH, IS and testosterone levels, while a significant increase
(ps0.05) in FBS and c-peptide and IR Ievels was noticed. There wai a no-significant
increase in prolactin level in patient group compared with control. A negatively coirelation
was between seminal fluid count and BMI in control while it was positlvely correlation in
patient group. Also, there was a positive correlation betrveen seminal fluid count and FBS
level in control group, while a negatively correlation noticed in patient group. A positively
correlation between seminal fluid count and LH, FSH in controi and paiient groups. There
was a positive correlation between seminal fluid count and prolactin control, whereas a
negative correlation in patient group. There was a negative correlation between seminal
fluid count and serum level C-peptide in each group. A positive correlation between seminal
fluid count and IS determi5_d.il control and patient groups, while there was a negative
correlation between seminal fluid count and IR in both.
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INTRODUCT{ON
Diabetes mellitus DM, primary or idiopathic, is a chronic
disorder of the carbohydrate, lipid and protein
metabolism, characterized by insulin disorders,
hyperglycemia and glycosuria. This condition may
contribute to microangiopathy, nephropathy and
neuropathy [1]. Although most problems due to diabetes
have been widely studied, the reproductive system
affections are still little understood [2].The DM has been
associated with sexual dysfunction, both in men and
women [2-4].found decreased libido, in addition to the
reduced vaginal lubrication and orgasm dysfunctions[5].
associated male infertility with appropriate synthesis of
testosterone, caused by molecular changes in the Leydig
cells, secondary to diabetes. The narrow relation between
the function ofLeydig and Sertoli cells could explain the
changes found in the spermogram ofdiabetic patients. The
involvement of the pituitary-gonadal system also
interferes in these disorders [6]. On the other hand,[7]
found that insulin-dependent diabetes is associated with
reduced ejaculated semen and decreased vitality and
motility of the spermatozoa, with no change in sperm
viscosity. However, the relation between male infertility
and altered plasma levels of testosterone, follicle
stimulating hormone (FSH), luteinizing hormone (LH),
and prolactin (PRL) is still obscure[8]. In diabetic patients
with organic impotence free testosterone is diminished.
This is not found in the non-impotent diabetics and in
individuals with psychological impotence, as well as in
healthy men t6l. Insulin action in motility and
metabolism of human spermatozoa is not defined. Defects
in insulin secretion may change testicular and accessory
sexual glands function. Usually, the concentration of
seminal insulin is higher than that in the serum [9]. The
DM is known to cause many systemic complications, male
infertility, based on impotence, retrograde ejaculation, and
hypogonadism, is not widely recognized to be one of
them. Because of the paucity of studies and
inconsistencies regarding the impact of DM on semen
quality, this disease is seldom looked for in the infertile
patient. This view has been challenged by a finding shows
that DM induces subtle molecular changes that are
important to sperm quality and function. Obesity was the
leading contributor of infertility. Other comorbid factors
associated with infertility in people with diabetes were
hypertension, erectile dysfunction, and varicocele, while
insulin action in motility and in the metabolism of human
spermatozoa is not defined [10]. Defects in insulin
secretion may change testicular and accessory sexual
glands function. In 30-40% of men, no cause for infertility
is found Il l]. lnsulin resistance (lR) is an important risk
factor for DM (type 2). There is evidence supports the fact
that by the time glucose tolerance or fasting glucose levels
become impaired, appreciable p cell destruction may have
already occurred. Early identification of insulin resistant
individuals is important to manage strategies of DM. The
euglycaemic insulin clamp method, intravenous glucose
tolerance test (IVGTT) and minimal model approximation
of the metabolism of glucose (MMAMG) are standard
methods to measure of IR in research. Research suggests

that diabetes can hinder the protective effects of male sex
hormones such as Testosterone hormone before
menopause [8].

MATERILALS AND METHODS
Subject:
Fifty oftype 2 diabetic men aged under 40 (31-39) and 50
non diabetic men as control who matched age were
investigated in this study. Glycemic control sex hormones
(prolactin and testosterone) were measured using
minividas (Biomerieux,France). Also, serum C-peptide
was measured using gamma counter (Wallac) and fasting
blood sugar using spectrophotometer, all measurements
were done in Al-Yarmok National Diabetes Center in
Baghdad. Body mass index (BMI) also estimated, it is
defined as the individual's body mass divided by the
square ofheight [2]. In diabetic patients, fasting glucose,
glycosilated hemoglobin, testosterone, FSH, LH and PRL
were measured [-3]. The fasting glucose and glycosilated
hemoglobin were determined in the same day, thirty
minutes after blood was drawn; the diabetic patients fasted
for( 8 hrs) prior to blood drawing. Glucose level between
60 and 109 mg%o and glycosilated hemoglobin up to 8.5
g%o were considered normal [4-9]. The reference values
were: testosterone:270 - 1070 ng%o; PRL: up to 20 ng/ml;
FSH: 1.8 - 9.0 mlU/ml; LH: 0.4 - 5.7 mlU/ml.
Semen analysis:
The semen sample of male partner was collected after 3-5
days of abstinence by masturbation. The sample was
collected in a clean and sterile petridish .The container of
each male was labeled with name, age and time of
collection. Semen analysis was done according to
methodology of WHO manual and involves macroscopic
and microscopic exantinations [3]. After five days of
sexual abstinence, a speffn gram was collected in a sterile
vial, which was immediately sealed. The fluid analysis
was conducted within the first hour after collection and
consisted of evaluation of its physical and chemical
characteristics (volume, aspect, odor, viscosity and pH)
and of microscopic analysis to observe motility and
morphology of the spermatozoa. After semen dilution at
l:20 (0.1 milliliters of semen in 1.9 milliliters of 0.9%o

saline solution), the spermatozoa were counted in a
Neubauer chamber. They were counted in five quadrants,
the four lateral ones usually utilized for leukocyte count
and the central one for erythrocyte count [14].
Fasting Insulin calculation:
Insulin was calculated using following formula:
Fasting glucose (mg/dl) FBS x Fasting Insulin. IR and
B%o were calculated using an updated HOMA model
(HOMA2). The model recalibrated to give these values in
normal young adults when using currently available
assays for insulin, specific insulin or C-peptide [15].
(pu/ml)/405:lR which used in HOMA-IR we can put:
Insulin (pu/ml): IRx405/FBS
Optimal level is less than 5. Excess insulin was defined
when levels were equal to or higher than l5pU/ml [16].
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Insulin Resistalce (IR), Beta cell function (B %) and
Insulin sensitiiity (S%o) calculation:
Statistical analysis: The data was expressed as mean
+SEM, which SEM is standard Error of mean. The
comparison between patient group and control group were
analyzed using student t-test. pearson,s correlation
coefficient was used lo compare seminal fluid and sex
hormones in patient group. The p-value of < 0.05 was
con-sidered highly signifi cant and signifi cant respectively
171.

RESULTS AND DISCUSSION
All patients agreed to participate in this study. The mean
age of the controls was 35 * 3 years and of the diabetic
patients was (35 + 4) years. The levels (Mean *SD) of
BMI, (Mean* SEM) FBS, LH, FSH, pRL, testosterone, C-
peptide, IR, IS and seminal fluid count in control and
patient groups were determined and are listed in table
(l),which shows a highly significant decrease of BMI in
male patients compared with the healthy control. There
was a significant decrease in each of LH,FSH,
testosterone, IS and seminal fluid count levels in patients
as compared to healthy control as shown in table ( I ), while
there was a significant increase in FBS, C-peptide ,lR
levels and also shows non-significant increase in serum
prolactin level in patient group comparative with control.

Table I : L-evels (Mean +SD) of BMI, FBS, LH, FSH, prolacrin,
testosterone, C-peptide, IR, IS and seminal fluid count in control and

There was a significant negatively corelation (-ve)
seminal fluid count level and BMI in control r=-0.150 and
significant positively correlation (+ve) in patient group r=0.
as shown in figure (l).
A significant positively correlation (+ve) r:0.56 between semi
fluid count level and FBS for control group while a si
negatively correlation (-ve) r=-0.332 in patient g.oup sho*n
figure (2).

Figure l: Conelation between serum seminal fluid count and BMI
level in control(A) and patient (B) groups.
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Figure 2: Correlation between serum seminal fluid count and FBS
level in control (A) and patient (B) goups.
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A significant, positively correlation (+ve) between

seminal fluid count level and LH r:0.33 r:0.60, FSH
14.248 r-0.02 in control and patient groups are shown

in figures (3 and a) respectively.
There was a non-significant positively correlation (+ve)

between seminal fluid count and prolactin in control
r=0.295 and a non-significant negatively , correlation in
patient group r=-0.179 as shown in figure (5).
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W_h-ereas a significant negatively correlation (_ve) r:_
0.224,r=-0.132 between serum seminal fluid count and
testosterone levels in control and patient groups as
shown in figure( 6).

J!1e was a significant negatively correlation (-ve) r=-
0.229, r=-0.103 between serum seminal fluid count and
C-peptide level in control and patient groups ils shown in
figure( 7).

]!ep was a significant negatively correlation (-ve) r=_
0.04, r-0.25 between seminal fluid count urA tR in
control and patient groups as shown figure ( g).
There was a significant positively conelationl+ve;
between serum seminal fluid count and tS r:0-i2Z and
r=0.175 in control and patient groups as shown in tgure
( e).
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response to high levels ofblood glucose caused by glucose
intake and/or insulin resistance. Low levels of C-peptide
are associated with low levels of insulin production [20].
This can occur when insufficient insulin is being produced
by the beta cells or when production is suppressed
by exogenous insulin or with suppression tests that
involve substances such as somatostatin. Type 2 DM
insulin resistance, obesity, and other related comor bidities
play the main role in sperm parameter abnormalities and
low testosterone levels in patients with diabetes. Both
clinical and experimental evidence suggest that sperm
parameters are altered in patients with DM. Male
infertility, based on impotence, retrograde ejaculation, and
hypogonadism, is not widely recognized to be one of them
[21]. Because ofthe paucity ofstudies and inconsistencies
regarding the impact of DM on semen quality, this disease
is seldom looked for in the infertile patient. Type 2 DM is
characterized by both diminished insulin sensitivity and
deficient insulin secretion; these metabolic parameters are
important, potentially genetically determined precursors
ofdiabetes 122,231. Insulin sensitivity and secretion can
be measured by the hyper insulinemic-euglycemic clamp
and the insulin response to intravenous glucose infusion.
In non-diabetic subjects, these measures strongly predict
the subsequent incidence of diabetes and are often
considered the "gold standards" for assessment of insulin
sensitivity and secretion [24]. However, as these measures
are labor intensive, they are difficult to obtain in the large
number of persons typically required for epidemiologic
investigations. In such studies, simple indices derived
from more easily measured parameters, for example,
during an oral glucose tolerance test, would be useful.
Several such indices have been proposed, but their utility
in epidemiologic studies of diabetes depends on the extent
to which they correlate with more sophisticated measures
and on whether they predict the incidence ofdiabetes in a
fashion similar to the more sophisticated measures. Male
impotence, which consists in difficulty in obtaining or
maintaining full erection until the end of coitus, is a
common sexual problem in diabetics 125-271. The
prevalence of this complaint ranges from 20 to 50%o,

increasing with patient age and duration of the
disease[28]. The impotence is a multifactorial sexual
disorder, secondary to endocrine, vascular, neurological
and psychological disorders which act unfavorably on
erection. The findings of the present study point to
vascular and neuronal anomalies as the major causes of
impotence in diabetic patients. On the other hand,
hormones did not significantly affect this dysfunction. The
general seminal characteristics of color, odor and aspect
were similar among all subjects. It could be argued that
this occurred probably because of sample selection bias,
due to exclusion of controls with signs of lower urinary
tract infection, such as prostatitis or cystitis, even in the
diabetic group. Earlier studied on the hypothalamic-
pituitary-gonadal axis dysfunction and impotence showed
conflicting results [29]. Tthe Leydig cell population and
testosterone metabolites were reduced, which was
inversely related to the increase ofinsulin resistance [30]
. However, other study did not demonstrate altered serum

Figure 9: Correlation between serum seminal fluid count and IS level in
control (A) and patient ( B) group .

A consequence of the hyperbolic relationship is that
increased insulin sensitivity is compensated by reduction,
or down-regulation, of beta cell function, which may be a
mechanism to avoid hypoglycemic episodes. This has
been demonstrated as a reduced insulin response to
arginine when insulin sensitivity is increased during
weight reduction in severely obese subjects undergoing
standardized weight reduction by bariatric surgery [lg].
That study also demonstrated that the reduction in insulin
secretion was quantitatively not as prominent as the
increase in insulin sensitivity, which increased the
disposition index along with weight reduction. This was
followed by improvement of glucose tolerance, in support
of the model that glucose tolerance is governed by the
hy'perbolic relationship between insulin secretion and
action. Similarly, in a group of elite sportsmen having
extremely high insulin sensitivity, the insulin response to
arginine was reduced along a hyperbolic line in
comparison with a group of sedentary subjects [19].
Hence, both increases and decreases ofinsulin sensitivity
are associated with compensatory reciprocal changes in
insulin secretion.
High levels of C-peptide generally indicate high levels
of endogenous insulin production. This may be in
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testosterone leyels,among diabetics, regardless of their
sexual performance t3l]. Faerman did not find
abnormalities in the number of Leydig cells, neither in
testicular morphology in impotent diabetics [32]. Clinical
reports prior to the insulin era suggested that insulin
deficiency was the cause ofimpotence in diabetics, since
they pointed to erectile dysfunction and testicular atrophy
as the most common sexual disorders in poorly controlled
diabetics[33]. However, after insulin became available to
treat diabetes, there was no change in this problem. The
relation between diabetes and male infertility is still being
questioned; The type I DM (insulin-dependent) lowers
seminal fluid volume. The concentration, motility, vitality
and the proportion of normal shape spermatozoa is also
lower[34]. On the other hand, a study supported the idea
that spermatogenic infertility was not common in diabetic
men, but in those who had retrograde ejaculation[35]. In
the present study, only one patient had seminal fluid
changes associated to low serum testosterone and FSH
level, with normal LH, suggesting Leydig and Sertoli cell
dysfunction. However, the relation between male
infertility and altered plasma levels of testosterone, FSH,
LH and PRL is still obscure [36]. In diabetic patients with
organic impotence free testosterone is diminished. This is
not found in the non-impotent diabetics and in individuals
with psychological impotence, as well as in healthy men.
Insulin action in motility and in the metabolism of human
spermatozoa is not defined. Defects in insulin secretion
may change testicular and accessory sexual glands
function. Usually, lhe concentration of seminal insulin is
higher than that in the serum[36].

CONCLUSION
This research was performed to discuss the relation
between diabetes and male infertility which is still being
questioned. In our study we found that there was a
decrease in the level oftestosterone with an increase in C-
peptide and insulin resistance suggesting Leydig and
Sertoli cell there was also a decrease in insulin sensitivity
that suggests insulin deficiency which was referred to as a
cause of impotence in diabetics , also defects in insulin
secretion may change testicular and accessory sexual
glands function.
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1,3- oxazole derivatives (2a- d) have been Synthesized by cyclization -ihtppurlc acld
with different aromatic aldehydes , hippuric acid was readily obtained by reaction of
benzoyl chloride with glycine (2-amino acetic acid).COmpounds(2a一 d)were cOnverted

in to aviary of derivatives. All new compounds were characterized by 'H NMR, FTIR and
UV spectroscopy
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1                             ~
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INTRODUCTION
Oxazoles are a kind of attractive heterocycles not only
because oftheir unique structures and varied applications
but also they serve as structural elements for a variety of
natural productsfl], pharmaceuticals[2] and bioactive
compounds[3] , A number of synthetic methods to prepare
oxazoles have been reported[4] . The typical procedure for
the synthesis of oxazoles involves the reaction of readily
available substituted urea derivatives with halogenated
alkenes or o-haloketones [5]. Imidazoles are an important
class ofheterocycles being the core fragment ofdifferent
natural products and biological systems[6], Compounds
containing imidazole moiety have many pharmacological
properties and play important roles in biochemical
processes [7]. Imidazolones have been associated with
several pharmacological activities such as antimicrobial
(antifungal, antibacterial and antiviral), anticancer
activity, CNS depressant activity[g]. Chalcones are an
important class of compounds which are good
intermediates for the synthesis of various heterocyclic
compounds Iike flavones, isoxazolines, pyrimidines,
quinoxalines, benzalcoumaranones [9] .Chalcones display
a wide range of pharmacological properties, including
cytotoxity towards cancer cell lines[10]. pyrimidine is the
most important six membered heterocyclic containing 2
nitrogen atoms at position I and 3. It is isomeric with two
other forms of diazene[l l] . pyrazole is a five-membered
heterocyclic moiety having two adjacent nitrogen atoms
within the ring, and It is basic in nature ll2), pyrazole

!s. 9ne of the most important one as large variety of
biological activities have been reported for various
pyrazole derivatives . Conventional method of synthesis
ofpyrazoles involves the base-catalyzed condensation of
aromatic ketones to give o, B- unsaturated ketones (also
called as chalcones) , which undergo subsequent
cyclization with hydrazine and hydrazine
derivativesfl3,14]. The pyrazole nucleus is a ubiquitous

feature ofpharmacological interest and has been proven to
be a fertile source of medicinal agents , pyrazole
derivatives have also exhibited antidiabetic properties
,and some of these have biological activities such as
anti-infl ammatory[ I 5, I 6].

MATERIALS AND METHODS
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Scheme(l)

Synthesis of 2-benzamidoacetic acid (l)[17]
To a mixture of glycine (0.18 mole,l3.2 gm) in mixture
of sodium hydroxide (60 ml) l0% NaOH was added and
stined for l0 min ,then benzoyl chloride (0.1g mole, 25
gm) was added to the mixture,then the reaction mixture
was allowed to cool then acidified with cons HCl, ice
cooled water was added to the solid product obtained and
filtered and recrystallized from apposite solvent.

(l) :Yield, 74oh , m.p. 184-185 Co , IR(cm-r):3342
u(NH), 2484-3400 u(O-H) 3070 u(C-H)aromatic,
2893,2939 u(C-H)aliphatic, 1753 u(C=O) acid,
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1687υ(CメD)amide.U.V(McOH):229 nm(n‐ π*),

209 nln(■‐π*).
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H)aliphatic,1710υ(C=0)laCtam,1645o(C≡N).
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1):3375,3444

じ(NH2)3068 (C―H)arOmatic, 2870,2920 υ(C―
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Synthesis of,',3-(Aryl)-5-phenyl-2"3-dihydro-1H-
pyrazolo [4,3'd] oxazole(6a-d)[22]
A mixture of (2a-d) (0.005 mole) and hydrazine hydrate
(0.005 mole,0.25 gm) in (20 ml) acetic acid was refluxed

for 8 hrs, then the reaction mixture was added to ice water

and the solid product obtained was filtered and

recrystallized from apposite solvent.
6" : Yield, '18 o/o , m.p. l7O'172 C' , IR(cm-'):3130

u(NH)/ar from oxazole ring , 3200 tt(NH)near from
oxazole ring , 2848,2943 u(C-H)aliphatic , 1662

u(C=N)cyclic .U.V(MeOH) : 305 nm(n-n+), 259 nm ( zt-

7r*).

6r : Yield, 68 yo , m.p. 2ll-213 C' , IR(cm-'):3201

u(NH)/ar from oxazole ring , 33ll o(NH)near ftom
oxazole ring,2893)953 u(C-H) aliphatic ,1658 u(C=N)

cyclic. U.V(MeOH) :259 nm(n-n*) , 228 nm ( zt-zr*).

6. : Yield, 7l % , m.p. 126-128 C' , IR(cm'r):3130

u(NH)/ar from oxazole ring , 3209 t(NH)near from
oxazole ring ,2852,2960 u(C-H)aliphatic ,1654 u(C=N)

cyclic. U.V(MeOH) :284 nm (n-r*), 228 nm (z'r*)'
6a : Yield, 760/o , m.p. 208-2lO C" , IR(cm-'):2211

u(NH)/ar from oxazole ring , 3258 t(NH) near from
oxazole ring, 2812,2985 u(C-H) aliphatic , 1726 u(C=O),

l66a o(C=N) cyclic. U.V(MeOH) :258 nm (n-ur*), 224 nm

(n-r*;.' 'H-NMR (DMSO) (ppm) 4'63 (s ,NH far from
oxazole ring and -CH-/ ,7.40-8 .26 (5H s for phenyl ring ,

4H dd for iryl ring ), 13.59 (s , NH nearfrom oxazole

ring).

Synthesis of Ethyl 2-(3-(Aryl)-5-phenyl-1H-pyrazolo

[4,3-dl oxazol -2 (3H)-yl)acetate (7a-d)[23]- 
.

i mixture of (6a-d) (0.003 mole) and ethyl chloro acetate

(0.003 mole,0.36 gm) and sodium carbonate

(0.003mole,0.3lgm) in ethanol (20 ml) was refluxed for

i hrs, then the reaction mixture was added to ice water and

the solid product obtained was filtered and recrystallized

from apposite solvent.

z" : yiiid, 62 o/o, m.p. 153-155 C", IR(cm-r):3130 u(NH)

, 3003 u(C-H) aromatic, 2554,2970 u(C-H)aliphatic ,1734

u(C=O) ,1653 u(C=N). U.V(MeOH) : 306 nm(n-r*),260
nm ( zr-r*).
7b : iield, 7l o/o 

, m.p.l33-135 Co , IR(cm-r):3078 u(NH)

, 3051 u(C-H) aromatic, 2843,2939 u(C-H)aliphatic ,1747

u(C=O),1653 u(C=N) . U.V(MeOH) : 269 nm(n-n*), 253

nm ( n-r*).
7" : Yield, 60 %o, m.p. 123-125 C", IR(cm-r):3203 u(NH)

, 3073 u(C-H) aromatic, 2864,2978 u(C-H)aliphatic ,1737

u(C=O), I 66a u(C=N) . U.V(MeOH) ; 229 nm(n-n*), 2t 4

nm ( zr-n+).

7a : Yield, 7l%,, m.p. 100-102 Co, IR(cm-r):3080 u(NH)

, 3001 u(C-H) aromatic, 2912,2951u(C-H)aliphatic ,1749
u(C:O),1656 u(C:N). U.V(MeOH): 306 nm(n-n*), 260

nm ( zr-n*). 'H-NMR (DMSO) (ppm) 1.21-1.25 (triplet -

CHr) ,4.17 -4.24 (qtartate , -CHz-O-) ,4.68 (-CHr-C:o)

,4.98 (s ,NH and -CH-),1.42-8.28 (5H s for phenyl ring

,4H dd for aryl ring) .

Synthesis of 2-(3-(Aryl)-5-phenyl-1H-pyrazolo[4,3-
dl oxazol-2(3H)-yl)acetohydrazide(8a-d)[24]
A mixture of (7a-d) (0.002 mole) and hydrazine hydrate
(0.002 mole, 0.1 gm) in ethanol (20 ml) was refluxed for
l0 hrs, then the reaction mixture was added to ice water
and the solid product obtained was filtered and

recrystallized from apposite solvent.

8" : Yield, 56o/o ,m.p. 187-189 C" , IR(cm-r): 3252,3288
u(NHz) , 3034 u(C-H)aromatic, 2850,2920 u(C-H)
aliphatic , 165l u(C=O) amide . U.V (MeOH) : 304 nm (

n-n* ),244 nm ( zr-n+).

8u: Yield, 77o/o ,m.p. 182-184 C", IR(cm-r): 3290,3296

u(NH) , 3O7O u(C-H) aromatic, 2854,2929 u(C-H)

aliphatic , 1658 u(C:O) amide . U.V (MeOH) : 228 nm (

n-n* ),213 nm ( zt-z*).
8" : Yield, 60 o/o , m.p. 128-130 C" , IR(cm-r): 3294,3317

u(NH), 3067 u(C-H) aromatic, 2848,2916 u(C-H)

aliphatic, 1629 u(C=O) amide. U.V (MeOH) :385 nm( n-

n*),236 nm ( z-n*). Mass Spectra(367 g/ mole) .

8a : Yield, 640/o , m.p. 178-180 Co ,lR(cm-r): 3311,3319

u(NH) ,3061 u(C-H) aromatic, 2848,2918 u(C-H)

aiiphatic, 1683 u(C=O) amide. U.V (MeOH) : 260 nm (

n-r-* ),226 nm ( l-n+).

Synthesis of (E)-N-(4-bromobenzyl)-2-(3-(Aryl)-5-
phenyl-lH-pyrazolo [4,3-d]oxazol-2(3H)-
yl)acetohydrazide (9a-d)[251

A mixture of aromatic aldehydes (0.001 mole) was

dissolved in (20 ml) ethanol with (3 drops) from glacial

acetic acid, then added (0.001 mole , 0.41 gm) from the

compounde (8b) to the mixture and refluxed for 6 hrs,

then the reaction mixture was added to ice water and the

solid product obtained was filtered and recrystallized from

apposite solvent.
S" : yieta, 75 %o ,m.p.135-136 Co , IR(cm-r): 3244 u(NH)

, 3059 u(C-H) aromatic, 2854,2922 u(C-H) aliphatic ,

168l u(C=O) amide , 1666 u(C=N) . U.V (MeOH) : 341

nm ( n-r* ),229 nm ( n-z*).
9u: Yield, 70Yo ,m.p.295 C'decompostion , IR(cm-r):

3l3a u$H) , 3066 u(C-H) aromatic, 2852,2924 u(C-H)

aliphatic , 1660 u(C:O) amide , 1629 u(C:N) ' U'V
(MeOH) :288 nm ( n-r* ), 227 nm ( zr-n*)-.

9" : Yield,68 o/o ,m.p.173'175 Co , IR(cm-r): 3130 U(NH),

3049 u(C-H) aromatic, 2881,2929 u(C-H) aliphatic, l68l
u(C=O) amide, l62a u(C=N). U.V (MoOH) : 260 nm (

n-n+ ),227 nm ( t-r*).
9a : Yield, 680/o, m.p. 268'270 C",lR(cm-r): 3213 u(NH)

, 3068 u(C-H) aromatic, 2852,2924 u(C-H) aliphatic '
1654 u(C=O) amide , 1639 u(C:N) . U.V (MeOH) : 260

nm ( n-zr* ),227 nm ( n-l*).

Synthesis of (E)-a-(Arylidene)-1-(5-oxo-2-
thioxoimidazolidin- l -yl)-2-phenyl- I H-imidazol-5(4H)-
one (10 a,b)[231
A mixture of (3a,b) (0.001 mole) and ethyl chloro acetate

(0.001 mole ,0.122 gm) in ethanol (20 ml) was refluxed

for l0 hrs,then the reaction mixture was added to ice water

and the solid product obtainedwas filtered and

recrystallized from apposite solvent.
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10" : Yield, 75 yo , m.p. 123-125 Co , IR(cm'r): 3300
u(NH) , 3086 o(C-H) aromatic, 2858,2910 D(C-H)
aliphatic , 1720 u(C:O) Nev imidazole ring . lJ.y
(MeOH):354 nm ( n-n* ),269 nm(n-n*).
10u : Yield, 72Yo,m.p. 130-132 Co, IR(cm-r): 33lS u(NH)
, 3077 u(C-H) aromatic, 2850,2949 u(C-H) aliphatic ,
1714 u(C:O) New imidazole ring .MassSpeclra(442 g
/mole ) .

RESULTS AND DISCUSSION
Schemes (l - II) were summarized the synthesis of
different derivatives of hippuric acid (l) which was
synthesized by treatment of benzoyl chloride with
glycine. The reaction is followed by the appearance ofthe
new (C=O) band at (1687 Cm-t) due to carbonyl of amide
and band at 1753 for (C=O acid) and bands at (2484_3400
Cm-r) for stretching vibration of (acidic dH). I-"*
(MeOH) at (229 nm) responsible for (n + r*) transition
of (N and O) aroms and at(209 nm) due to ( z + n*).
Compounds (2a - d) have been synthesized by the reaction
of compound (1) with different aromatic aldehydes in
acetic anhydride and acetic acid, the reaction proceeds by
elimination of HuO molecule. The reaction is iollowed by
appearance of the new (C:O) band at (17g4_1797 Cm-l)
for lactone ring which showed the increase of fiequency
of carbonyl and band at (1645-1654 Cm-') for stretching
vibration of (C=N). T.he )..u" (MeOH) at (301_388 nm)
responsible for (n - zr*) transition of (N and O) atoms and
at(232-252 nm) due to (zr - n*). rH_NMR (DMSo)(ppm)
f9r-compound (2c) shows appearance asinglet band at
(,38) due to proton o(-CH:) and many signals at (7.60_
8.34) due.to aromatic protons (5H s foi phinyl ring , 4H
dd for aryl ring ) . The treatment of compoundl2a_ d) with
Thiosemicarbazide led to the formition of (3a_ d).
Compound (3a - d) have been identified by IR spectrum
which it shorvs the appearance of the niw two bands
(asymmetric & symmetric at (3466_3336 Cm-r) and
(3412_-3317 Cm-r) and band at (1693-1710 Cm-rj for
:!r-.!.!,:rC vibrarion of (C:O lactam). The I.,* (MeOH) at
(3.15-389 nm) responsible for (n*r*) transition of (N and
O) atoms and at (272-266 nm) due to (z---+ r* ).
Compounds (aa - d) have been obtained by the reaction of
hydroxyl amine hydrochloride and iodium acetare
anhydrous with compounds (2a - d) in ethanol and glacial
acetic acid. The reaction is followed by the appearance of
the new band at (3201-3 151 Cm-r) due to (N-H) group and
disappearance the band of (C:O) for lactone iing. The I
*. (lv{eOH) at (472-387 nm) responsible for (n* z)
transition of 1N and O) atoms and at (2gl-262 nm) due to
(.2 - r"). rH-NMR (DMSO) (ppm) for compound (4b)
sho'rvs appearance asinglet band at (7.02) due to proton of
(-CH-)-isoxazole ring and many bands at (7.S_g.)) due to
aromatic protons (5H s for phenyl ring , 4H dd for aryl
ring) and other singlet band at(ll.34fdue to proton of
(NH) group .

The treatment of compounds (2a- d) with urea in a mixture
of ethanol and acetone and KzCO: led to the formation of
(5a- d). The reaction is followed by show appearance of
the new (C=O) band at (1726-t70, ar-,;-due to urea
moity in pyrimidine ring , and appearance a new band at

(3309-3209 Cm-r) due to (N-H) which near from oxazole
ring , and other band at (3273-3155 Cm-r) due to (N-H)
which far from oxazole ring .The ),** (MeOH) at (365-
289 nm) responsible for (n- zr* )transition of (N and
O)atoms and at (292-228 nm) due to 1 zr - r* )
Compounds ( l0a,b) have been synthesized by the reaction
of compounds (3a,b) with chloro ethyl acetate in ethanol
.The reaction is followed by the appearance ofthe new
(C:O) band at(1720,1714 Cm-') for rhe new imidazole
ring , and shows the disappearance the bands of (NH)
group.The }.,"*(MeOH) for compound(10a) at(354 nm)
responsible for (n* z*)transition of (N and O)atoms and
at (269 nm)due to (z + n*;. Mass Spectra for compound
(10b) shows identical the experimental molecular weight
with theoretical molecular weight which equal to (442
g/mole).

Scheme (II) Compounds (6a-d) have been synthesized by
the reaction of hydrazine hydrate with compounds (2a_d)
in acetic acid. The reaction is followed by the appearance
of two new bands at (3311-3200 Cm-') and lJZtt_:t:O
cmr)due to two (N-H)group pyrazole ring and
disappearance the band of (C:O) for lactone ring . The
1..* (MeOH) at (305-258 nm) responsible for (n- zr)
transitiorr of(N and O) atoms and at (259-224 nm) due to
(I - ,") . IH-NMR (DMSO)(ppm) for compound (6d)
shows appearance asinglet band at (4.63) due to proton of
(NH) group far from oxazole ring which overlapped with
proton of (-CH-) pyrazole ring and many bandi-at(1.40_
8.26) due to aromatic protons (5H S , 4H d,d ) and asinglet
band at (13.59) due to proton of (NH) group which near
from oxazole ring . The treatment of compounds (6a_ d)
with Chloro ethyl acetate led to the formation of (7a_ d).
Compounds (7a - d) have been identified by IR spectrum
wlich it show appearance of the new (C:O) 

-band 
at

(1749-1734 Cm-r)for ester group . The l[.u* (MeOH) at
(306-229 nm) responsible for (n* zr*) transition of(N and
O)atoms and at (260-214 nm) due to (n + zr*; . 'H-NMR(DMSO)(ppm) for compound (7d) shows appearance
atriplet band at (1.21-1.25) due to protons of (-CiI3) , and
aquartate band at (4.17-4.24) due to two protons of (_e&_
O) and asinglet band at (4.68) due to two protons of (_
CHz-C=O) , and other singlet band at (4.9g) due to proton
of (NH) group which overlapped with proton of (_CH)
pyrazole ring , and many bands at (7.42-g.2g) due to
aromatic protons (5H s for phenyl ring , 4H dd for aryl
ring) . Compounds (Sa-d) have been synthesized by the
reaction of Compounds (7a-d) with hydrazine hydrate in
ethanol, the reaction proceeds by elimination of(CzHsOH)
molecule. The reaction is followed by appearance of the
new.two bands (asymmetric & symmetric) at (3319_3252
Cm-r) and (3311-3288 Cm'') due to flU1 group ,and
anew (C=O) band at (1683-1629 Crn-r) for arnide which
shows decrease of frequency of carbonyl .The l!.u*
(MeOH) at (385-228 nm) responsible for (n- zr*
)transitiorr of (N and O)atoms and at (244-213 nm) due to
\n ---, t* ) . Mass Spectra for compound (gc) shows
identical the experimental molecular weight with
th:ol:tt:al molecular weight which equal to (367 g/mole)
. Schiff bases (9a-d) have been obtained by reaCtion of
compound (8b) with different aromatic aldehydes in
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ethanol and glacial aCetic acid.The reaction is followed by

disappearance the band of oH2)grOup and appearance

anew band at(3331‐ 3150 Cm‐ 1)due tO(NH amidc).The

Lux(MCOH)at(341‐ 260 nm)reSponsiblc for(n― )π*)
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Simple methods were proposea for tn
(CLO) in pharmaceutical formulations. The methods were based on the reaction of CLO
with promethazine hydrochloride (PMH) in the presence of potassium periodate. The green
water soluble product was measured at l.* 606 nm using both batch and flow inje-ction
analysis (FIA) approach. The effect of chemical and physical parameters was invesiigated
by univariate method. Under the optimum conditions, calibrition graphs were observed
linear from 0.5-25 and 5-120 pg ml-r cl-o with detection limits of-0.j3 and l.3gpg ml-l
CLO by batch and FIA procedure respectively. The relative standard deviations of the
proposed methods were less than 1.03 and 1.64 by batch and FIA procedure respectively.
The FIA sample throughput was 120 sample ier hour. The proposed methods were
successfully applied to the determination of cl-o in its pharmaceuiicil preparations.
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INTRODUCTION
Clonazepam (CLO; 5-(o-chlorophenyl) -1,3-dihydro-7-
nitro-2H-1,4-benzodiazepin- 2-one), a benzodiazepine
with prominent anticonvulsant, anxiolytic properties
Figure( I ). It has been most effective in treating typical and
atypical absence, myoclonic and akinetic seizures, and
infantile spasms. Coadministration of a barbiturate may
exacerbate the drowsiness caused by clonazepam [1,2].

1｀ Ч`
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because of its simple and cost effectiveness. There are few
FIA- spectrophotometric methods available for the
determination of CLO and these methods were not
completely satisfactory as they either require temperature
or pH control. The present study describes the
development of a batch and FIA methods based on
oxidative coupling reaction between CLO and pMH in
presence of sodium periodate in neutral medium. The
green product was spectrophotometrically measured at
606 nm.

METHODS AND MATERIALS
Apparatus
All spectral and absorbance measurements were carried
out on Shimadzu UV-Visible 260 digital double beam
recording spectrophotometer. A flow cell with 50 pL
internal volume and lcm bath length was used to measure
absorbance. A two-channel manifold (Figure 2) was
employed for the FIA spectrophotometric determination
of CLO drug. A peristaltic pump (lsmatec, Labortechnik_
Analytik, CH-8152, and Glatbrugg Zurich-
Switzerland) was used to transport the carriers, solutions.
(Rheodyne, Altex 210, Supelco-USA) injection valve was
employed to provide appropriate injection volumes of
standard solutions and samples. Flexible vinyl tubing of

Figure l: Clonazepam

A literature survey revealed that clonazepam is official in
the Indian, British, American, European and Japanese
Pharmacopeia. IR spectroscopy method has been reported
for identification and potentiometric and HpLC methods
have been reported for assay [3-7]. Different HpLC and
GC methods that have been reported for the determination
of Clonazepam in biological fluids [8-13].
Among various methods available for trace analysis, FIA-
spectrophotometry continues to be one ofthe most popular
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0.5 mm interFal diameter was used for the peristaltic
pump. Reaction coil (RC) was of Teflon with internal
diameter of 0.5 mm. Channel (A) was used to transport
PMH, and channel (B) to transport oxidant solution
(sodium periodate). The sample solution was injected into
the stream of PMH, through the injection valve, which
then combined at T-link with stream of sodium periodate
and mixed in reaction coil. Solutions were propelled by
peristaltic pump with total flow rate of 4.5 mL min-'. Thi
absorbance was measured at 606 nm.

Figure 2: Ir{anifold Employed for FlA_Spectrophotometric
Determination of CLO rvith pMH and NalOa where: A , l0 mM of pMH
Solution; B , 0. I M of Sodium periodate Solution; I.V, Injection Valve;
RC, Reaction-Coil; S, Sample; p, peristaltic pump; F.C,ilow Cell; D,
Detector; W, Waste
Reagent and Materials

Analytical reagent grade chemicals and distilled water
rvere-used throughout. pure CLO drug sample was kindly
provided from State Company of Drug industries and
Medical Appliances, SDI, Samara, Iraq. pharmaceutical
tablets were obtained from commercial iources.
Clonazepam (CLO) Reduction Solution (500 pg ml,-r)
This was prepared by dissolving 0.0500'g of CLO in
ethanol. It was transferred into 50 mL volimetric flask,
and diluted to the mark with the same solvent. The
solution was transferred into beaker of I25 mL. A 20 mL
of distilled water, 20 mL of hydrochloric acid (l1.64 N),
and then 3 g ofzinc powder were added. The beaker was
allowed to stand for l5 min at room temperature (25 "C),
then the solution was filtered into 10O mL volumetric
flask, washed the residues with distilled water, and finally
the volume was diluted to the mark with distilied water to
obtain 500 pg ml-r of CLO reduction solution [14]. More
dilute solution was prepared daily by appropriaie dilution
using distilled water.
Promethazine Hydrochloride (pMH) Solution (1.5 and
l0mM)
It w^as freshly prepared by dissolving 0.04g1 g and 0.3209
g of PMH and diluting it to 100 mL with distillea water in
volumetric flask.
Sodium Periodare Sotution (0.1M and 0.2M)
It rvas prepared by dissolving2J360 g and 4.2720 g of
SPI and diluting it to 100 mL with distilled water in a
volumetric flask.
Solutions of Pharmaceutical Tablets
Tablets samples: Twenty tablets were accurately weighted
and finely powdered. An amount of the powder equivalent
to 50 mg of CLO was dissolved in 30 mL of ethanol. The
solution was filtered into 50 mL volumetric flask, the
residue was washed with ethanol and finally the volume
was diluted to the mark with the same solvent to obtain
1000 pg ml-r of CLO. This solution was transferred into
125 mL beaker and was reduced as previously described.
Further appropriate solutions of pharmaceuiical tablets
were made using distilled water.

Reaction Mechanism of the Method
The reduced drug of CLO, by virtue of their strong
electron donating ability, coupling with pMH (oxidized by
sodium periodate), leading to the formation of oxidative
coupled product, as shown in Figure (3) tl5l.

!.n t p
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Figure 3 Mechanism of Reaction product

Based on the observed molar reactivity of the reaction
between CLO and pMH in the preience of sodium
poeriodate to yield a green product (tr.u^ of606 nm with a
molar absorption coefficient of 10607.5 L.mole-r.cm-r),
the reaction given in Figure 3 was postulated.
Procedures
. General Batch procedure:
An aliquot of sample containing 12.5-625 pg of CLO was
transfened into a series of 25 mL standird flasks. A
volume of 4.0 mL of 1.5 mM pMH solution, and 1.0 mL
of 0.2M sodiume periodate solution were added. The
contents of the flasks were diluted to the mark with
distilled water, mixed well and left for 25 min. The
absorbance was measured at 606 nm (at room temperature
25oC) against reagent blank containing all materials
except CLO. A calibration graph was drawn and the
regression equation calculated. For the optimization of
conditions and in all subsequent experimenti, a solution of
500 pg was used in a final volume of 25 mL (i.e.20 ppm).. General FIA Procedure
Working solutions of CLO in the range 5-120 pg ml.-r
were prepared from stock solutions. A 200 pL portion of
CLO was injected into the stream of l0 mM pMH which
then mixed with the oxidant solution (sodium periodate of
0. 1M), with a flow rate of 2.25 mL min-r in each channel
(Figure 1). The resulting absorbance ofthe green product
was measured at 606 nm and a calibration graph was
shown in Table 1 Optimization of conditions was carried
out on 100 pg ml,-r of CLO.
RESULTS AND DISCUSSION
The factors affecting the sensitivity and stability of the
coloured product resulting from the oxidative ofCLO *itt
PMH and sodium periodate in neutral medium were
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carefully studied: A typical spectrum for CLO reaction
product againstreagent blank is shown in Figure 4.
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Figure 4: Absorption Spectra of20 pglml- ofCLO Treated as Described
Under Procedure and Measured Against Blank and the Reagent Blank
Measured Against Distilled Water.

Batch Spectrophotometric Determination
Chemical Variables, Time of Reaction, and
Compositions of the Product and Temperature of
Reaction
The best experimental conditions for the determination of
CLO were established for PMH 1.5 mM (from 0.5 to 5

mL), NalOr 0.2M (from 0.75 to 3 mL) by adding various
volumes oftheir solutions to a fixed concentration of CLO
and measuring the absorbance at 606 nm. The results
obtained (Figure 5) showed that 4.0 mL of 1.5 mM PMH
and I mL of 0.2M NalOa gave the maximum color
intensity and led to the maximum color stability of the dye
product for 500 pg of CLO in a final volume of 25 mL.

when the calibrated flasks were placed in an ice-bath at
(0"C) or in a water bath at (60 "C).
The composition of the formed complex between CLO
and PMH in the presence of sodium periodate has been
established under the recommended optimum conditions
by using mole ratio method. The stoichiometry of the
reaction was studied using equimolar concentrations
(1.584x l0r M) ofthe CLO and PMH at constant sodium
periodate concentration, adopting mole ratios'method, a
molar ratio of l:l drug to PMH was obtained by the
applied method as shown in Figure 6.
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Figure 5: Effect of the Volume of Reagent (PMH l.5mM) and Oxidant
(NalOa 0.2M)

Experimental results revealed that the colour intensity
reaches a maximum level after the drug solution had been

reacted with PMH and sodium periodate in a neutral
medium for 25 min, therefore, a 25 min development time
was suggested as the optimum reaction time and remain
stable for 120 min. The order of adding reagents is an
essential part ofthe experiment, it was found that the order
of adding reagent cited under general procedure
(Druge+Reagent+Oxidant) gave a maximum color
intensity and a minimum absorbance ofthe blank and was
used in all subsequent experiments. The effect of
temperature on the colour intensity ofthe dye was studied.
In practice, a higher absorbance was obtained when the
colour was developed at room temperature (25'C) than

005 11,522'5
Molc Rcagcnt/Mole CLO

Figure 6: Mole Ratio Plot

The regression equation obtained, from a series of CLO
standards, and the analytical features ofthis procedure are
summarized in Table I in which the main performance of
the flow procedure developed for CLO determination in
order to make an effective comparison between the two
approaches are also summarized.

FIA-Spectrophotometric Determination
The batch method of determining CLO was adopted as a

basis to develop FIA procedure. The manifold used to
determine CLO was so designed to provide different
reaction conditions to magnifo the absorbance signal
generated by the reaction of CLO drug with PM and
sodium periodate. Maximum absorbance intensity was

obtained when the sample was CLO was injected into the
stream of l0 mM PMH which then mixed with the oxidant
solution (sodium periodate of 0. lM) in reaction coil as

given in Figure l. The influence of different chemical and
physical FIA parameters on the absorbance intensity ofthe
colored product was optimized as follows:
Optimization of Chemical Parameters
The effects of various concentrations of PMH were
investigated. A concentration of l0 mM gave the highest
absorbance and was chosen for further use. The results are
shown in FigureT. It was observed that the reaction
between CLO and PMH depends on the oxidation process
with sodium periodate. Various concentrations of NaIOr
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Table l: Analytical Characteristics ofthe Procedures Developed for the
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were investig4ted; the optimum concentration of 0.lM
gave the best results and minimum blank value as shown
in Figure 7 and was considered as optimum value.

highest absorbance as shown in Figure 9 and was used in
all subsequent experiments.
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Figure 7: Effect of the Concentration of Reagent and Oxidant
Optimization of Manifold Parameters

The variables studied under the optimized reagent
concentrations are the flow rate, the injected sample
volume and the reaction coil length. The effect ofinjected
sample volume was invistigated using three injected
volumes 150, 200 and 250 pL. The results obtained
showed that injected sample of 150 pL gave the lower
absorbance between them, while the injected sample of
250 yL gave unstable r€sponse; therefore a 200 pL was
chosen because it gave a good absorbance and a stable
response. The effect oftotal flow rate on the sensitivity of
the coloured reaction product was investigated in the
range of 0.25-6 mL min-r. The results obtained showed
that a total flow rate of 4.5 mL min-' (2.25 mL min-r in
each line) gave the highest absorbance as shown in Figure
8 and was used in all subsequent experiments.

1.2

0 50 lo0 150 200
Reaction coil length (cm)

Figure 9: Eff-ect ofReaction Coil Length

The reaction time is also an important parameter that
affects the sample throughput and was investigated by
calculating the interval time between the sample injection
and the appeararce end of signal. The reaction time for
each sample was 30 sec, therefore, the sample throughput
was 120 samples per hour.
Analytical Characteristics
Analytical characteristics such as sampling rate, detection
range, correlation coefficient and relative standard
deviation (RSD) of each method were determined for the
above optimized conditions as shown in Table l. In
comparison of the batch with FIA procedure, the later is
more convenient than the former method because of its
speed (sample throughput of 120 injections per hour) and

wider linear range of calibration graph. In addition the
precision of the methods was evaluated by analyzing pure
sample of CLO and a good recovery was obtained Table
2.

'able 2: Accuracy and Precision ofthe Proposed Methods
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ε%* R′α%* RSD94*
Present Found

Batch
10064

1000 -0.79 9921

FIA
5000 5039 10078

10093

Analysis of Pharmaceutical Samples
The suggested method was applied to the quantitative
determination of CLO in pharmaceutical formulations.
Two types of tablets containing CLO have been analyzed
and they gave a good accuracy and precision as shown in
Table 3. The proposed methods were compared
successfully with the British pharmacopeia's standard
method [6], since F-test and T-test showed that there
were no significant differences between the proposed and

the official methods Table 4.
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Figure 8: Effect ofTotal Flow Rate

Coil length is an essential parameter that affects the
sensitivity of the coloured reaction product and was
investigated in the range of 25-150 cm. The results
obtained shoued that a coil length of 50 cm gave the

Methods for Dcterrnination of CLO in Pharrnaceutical Fonns

'Avemge of four determinations
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1000 -0 9987 0.57

FIA 0.5m9 100
3000 1013

2mg
-1 29 9871 075



Mouayed Q and Hind H A卜 Mustansliyah J sci,v。 126,Nol,201S

=ヽpled stanぬ rd devlath=ィ¶ ザ 庁赫 ― ""“ =Ψ
…

=響
CONCLUSION
The analytical procedure is simple, fast and accurate. It
has. been satisfactorily applied to determine CLO in pure
and dosage forms. The reaction can be carried out in batch
and FIA-and in this paper both approaches were compared.
Although very few methods are ivailable for determining
CLO by FlA-spectrophotometer based on oxidativi
coupling reaction, the suggested method, which is simple,
rapid, offers the advantages of sensitivity more than the
reported methods, and a wide range of determination
without the need for extraction oi heating. The wide
applicability of the new method for routine quality control
is well established by the assay of CLO at concentration
level of trace (ppm) in pharmaceutical formulations.
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'able 4: The Comparison of the with Standard

Drug fonn
Proposed mEhod-

Standard methOd
Batch FIA

』
的

(Xi― X):Rec%(xl)1
(Xi― X): R∝ %(治〉 αi― π

)子

C[,o pure 99925
0258

100855
0619

l∞ 5CXl

98765 0425 100140 99800 00182mg 99560
0020 99210

0736 99500
0188

SⅢ +
0.555 (S?=0.3s2) (S:=0687) (s;{.263)

(nr +n2-2)=4
n1= 3 , n2=J

t(2776)* 1318 0278
F(19∞ o)+ 1336 2584

+Table
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New series of 2-hydrazinyl-3H-imidazol[4,5b]pyridine derivatives were prepared by
reacting the 2-mercapto-3H-imidazol[4-5b]pyridine A with hydrazine hydrate give
compound( 1), which reacted with aromatic aldehyde, benzyl, nitrous acid, ethyl
cyanoacetae, acetylaceton, formic acid, benzoylchloride, chloroaceticacid
benzalacetophenon and Glucose, to give new derivatives ofpyrazoline, traizine, triazole and
tetrazole, compounds (2-ll), some new N(5-(aryl phenyl)-H-tetrazol -yl) -3H-
imidzo[4,5b]pyridine-2-amine,derivatives (l2a,b-l4a,b) have been prepared by reaction of
2-hydrazinyl -3H-imidazo [4,5b] pyridine (1) with various aromatic acid chloride and
sodium azide., the prepared compounds were confirmed by techniques FT-IR spectrum and
Elemental Analysis and some of them confirmed by rHNMR spectrum.
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INTRODUCTION
The wide field of applying hydrazine derivatives is
attractive to synthesize compounds that combine
versatility ofthe hydrazide chemistry, which have specific
advantage various host structure Il]. Hydrazide
derivatives are used in the synthesis of pharmaceutical
bulk drugs l2l, agrochemicals, polymers and dye
industries[3]. In addition, some hydrazides show
neuroprotective properties and are used as antidepressant
drugs [4]. The importance of imidazole in biological
system has attracted much interested due to their
involvement in the chemical and biochemical
processes[5], like anti-cancer, anti-viral,anti-flammatory
t6] anti-histaminic, anti-oxdant, anti-hypertensive and
anti-coaglant [7]. Pyrazoles are chemical compounds of
synthetic origin that have five-membered heterocyclics
u'ith two nitrogen atoms and three adjacent
carbons[8].Pyrazoline derivatives possess a broad
spectrum of biological activites such as antifungal[9],
antidepressant, anticovulsant [10], antibacterial,
anticancer, antipyreticIl] anti-neoplastic activities,
antiamoebic and anticholinergic[12]. Tetrazole
derivatives have attracted large attention because oftheir
unique structure and applications[13] as antihypertensive,
antialergic, anticonvulsant agent Ila]. In the present work
we have synthesiesed new heterocyclic compounds
derivatives from 2-hydrazinyl-3H-imidazol[4,5b]pyridine
which containing pyrazoline, traizne, triazole and
tetrazole moieties with predictable biological activites.

MATEREALS AND METHODS
Melting points were determined in open capillaries and
were uncorrected. The purity of the synthesized
compounds was routinely checked by TLC on silica gel.
FTIR spectra on a Perkin Elmer 1600 FT spectrometer,
Elemental AnalysisTo,lHNMR was recorded on a Varian-
Mercury300MHZ spectrometer.
Synthesis2-hydrazinyl-3H-imidazo[4,5-bl pyridine(1) :

A mixture of 3H-imidazo[4,5-b]pyridine-2-thiol A
(0.Olmole) and (98%)hydrazine hydrate (t0ml) was
refluxed for 3hrs.,ethanol (l5ml) was added and refluxed
for 4hrs. The reaction was monitored by TLC after
completion of reaction. Separated precipitate was filtered
and washed with cold water and recrystallized from
ethanol
General procedure
trimethoxy benzy

of synthesizing 2‐ (2-(3,4,5‐

lidene) hydrazinyl)-3H‐
imidazo[4,5-b]pyridine (2), and 2-(2-(3H-imid azol4,5-
bl pyridin-2-yl)hydrazono)-1,2-diphenylethanone(3) :

A solution of compound (1) (0.0lmole)
and3,4,trimethoxybenzaldehyde or benzyl (0.01) in
ethanol was refluxed for l5hrs. The reaction was
monitored by TLC after completion of reaction. The solid
separated by cooling, and was recrystallized llom
ethanol.
Synthesis of N-(3H-imidazo)tetrazolo[4,5blpyridine
(4):
An aqueous solution of sodium nitrite (0.03mole) in l0ml
of HzO was added dropwise with stirring to a solution of
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compound (1):(0.0lmole) in acetic acid (l0ml) the
solution left stirring for 24hrs. The reaction was monitor
by TLC after completion of reaction. The obtained solid
product during stirring was filtered off and recrystallized
from ethanol.
General procedure of synthesizing 3-amino-l-(3H-
imidazo[4,5-b]pyridin-2-yl)-1H-pyrazol-5(4H)-one (5)
and 2-(3,5-dimethyl- I H-pyrazol- l-yl)-3H-imidazo [4,5-
blpyridine (6), 2(3-H-imidazo-11,2,41
triazolol[4,5blpyridine(7): To a solution of compound
(1) in absolute ethanol (30m1), ethyl cyano acet and acetyl
aceton or formic acid (0.0lmole) was added and the
reaction mixture was refluxed for l0- l 5 hrs. The reaction
was monitored by TLC after completion of reaction. The
obtained solid product after concentrating and cooling and
recrystalliztion from ethanol.
Synthesis of 2(3-H-imidazo-3-phenylll,2,4l triazolol
[4,5b]pyridine (8)
To a solution of compound (l) (0.0lmole) in pyridine
(30m1) benzoyl chloride (0.0lmole)was add and the
reaction was monitored by TLC after completion of
reaction. The obtained solid product, recrystallized from
ethanol.
Synthesis of N-(3H-imidazo [4,5b1 pyridine [,2,41
triazin-4-ol (9), 2-(3,5-diphenyl-4,5-dihydro-1H-
pyrazol-l-yl) -3H-imidazo [4,5-bl pyridine (10), 6-(2-
(3H-imidazo[4,5-blpyridin-2-yl) hydrazono) hexane-
1,213,4,5pentaot (l l):
To a solution of (0.0lmole) in xylene or ethanol (20m1),
(0.0lmole) of chloro acetic acid, benzalacetophenon or
glucose was added and the reaction mixture was refluxed
for 2-5hrs. A few drops ofacetic acid was added in case
of reaction glucose. The reaction was monitored by TLC
afler completion of reaction. The solid product was
filtered offand recrystallized from ethanol.
Synthesis of 3H-imidazo [4,5-blpyridin-2-yl)
arylbenzohydrazide (12a-b):
To a solution of compound (1) (0.0lmole), (0.0lmole)
aryl acid chloride in pyridine with constant shaking,after
the addition was complete the mixture left at room
temperature for 2 hrs. The solid product was filtered and
recrystallized from ethanol.
Synthesis of N-(3H-imidazo[4,5-bl pyridin-2-yt)
arylbenzo hydrazonoylchloride(l3a-b:
A mixture of compound (l2a-b) (0.004mo1e) and
PCls(0.004mo1e) was heated a 100" C for lhr.,when the
evolution of fums of HCI was ceased POCllwas removed
under reduce pressure.
Synthesis of N'(3H-imidazo(substitutedphenyl-1H-
tetrazolo[4,5b1 pyridine(1 4a-b):
The residual of compound (f3a-b) was treated with an ice
cold solution of sodium azide (0.0lmole) the excess ofthe
sodium acetate in water (25m1)and aceton (30m1)were
added with stirring and which continued over night.
Acetone was removed under reduce pressure, remaining
aqueous portion was extracted by chloroform the solid
product was obtained by moving the solvent.
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Scheme l: Synthesis ofnew compounds

through its reaction with ethyl cyanoacetate and
acetylacetone. Thus, reaction of (1) with ethyl
cyanoaaetate gave the pyrazolone derivative 5, through
the nucleophilic attack of the nitrogen of the hydrazino
moiety to the cyano group followed by reanangement of
afford amino derivative (not isolated), lhen the attack of
the second nitrogen to the carbonyl of the ester with
elimination of one molecule of ethanol. However, the
reaction of (1) with acetyl acetone gave the pyrazole

derivative (6), through the sequence attack of the two
nucleophilic centers of the hydrazino moiety to the two
carbonyl group ofacetyl acetone. The IR spectrum of(5)
exhibited bands for vCO at 1745, vC:N at 1614, UNH at

3373 and uNHz at 3277cm-t (broad) table (l). 'HNMR
(DMSO-do) of compound (5):12.2 ( s,lH, NH imidazol),
6.3( s,2H, Ntlr, 2.1( s,2H, C!!2 methylene), 7.7-8.3
proton of heterocyclic table 2, while that of (6) exhibited
bands for uC:N at 1616 and uNHat3286cm-'table 11;.

'HNMR (DMSO-de) of compound (6) :13 (
s,lH,Nflimidazol), 6.1(s, H, CH pyrazol), 2.3( s,3H,
C&), 7-8 proton of heterocyclic table 2.Preparation new
triazole derivatives have also taken into consideration due

to the wide range of the applications, then the triazole
prepared from reaction compound (1) with formic acid

X:a4‐ N02
b4・CI

RESULTS AND DISCUSSION
The new derivatives were prepared following the reaction
sequences in scheme l.Treatment of-3H-imidazo[4,5-
blpyridine-2-thiol with hydrazine hydrate in boiling
ethanol gave compound (1) indicated by appearance NHz
at the (3383-3205) cm'r and disappearance ofSH, shown
in table (l) |HNMR(DMSO-d6) of compound (l):12.2
(s,lH,NH imidazol) 9.4 (s, lH,C-NH),4.7 (s, 2H,
NHNtLr,7.7-8.7 (m,5H, CHpyridine). Table 2. Reaction
of compound (1) with 3,4,5trimethoxy benzaldehyde and
benzil producted (2,3) respectively,through the

nuclophilic attack of the nitrogen of the hydrazine moiety
of the carbon of the carbonyl followed by elimination of
one molecule of water, then the IR of compound (2) show
that appearance vC:N 1600 cm-r table (I).'HNMR
(DMSO-de) of compound (2) : 12.2 ( s,lH, NH imidazol)
10.5 ( s,lH, CNH) ,3.9 (s,3H , OCHJ, 7-8 proton of
heterocyclic table (2) ,compound (3) show v C=N
l600cm-r,C=O 1678 cm'r , Table (l). Reaction compound
(l) with nitrous acid to give tetrazole derivatives 4 ,the IR
show v C:N l599cm-r, tetrazol ring I l88cm'r table(l), as

show in the mechanism below [5].
The binucleophilic centers (NHNHz) of the hydrazino
moiety can be used to synthesize new heterocyclic rings
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and benzoyl chloride ,the IR spectrum show the v C=N
1616,1618, NH 3304,3342,(N_N=N_)1491,1485
respectively, compound (7-S) table(lj. The reaction of(l)
with chloroacetic acid in boiling dry xylene gave the
triazine derivative (9). Its IR spectrum exhibited bands for
uC=N at 1612, uOH and uNH at 3402 and 3l7l cm-r
(broad)table(1) 'HNMR(DMSO-do) of compound
9:12.2(s,lH,NH imidazol) ,7.2(s, H,CNH) ,4.1 (s, H,NH)
5,(s,lH,C=CH),1.2(s,lH,OH),6-7 proton of heterocyclic
table2. Compound (1) reacts with benzalacetophenone to
produce the pyrazoline derivative (10). The reaction
proceed through condensation reaction, to afford
intermediate compound (not isolated), that underwent
cyclization to give compound (10). Its IR spectrum
exhibited bands for uC=N at 1616 and uNH at3240cm-t'HNMR(DMSO-do) of compound (10): t2.l (s,lH, NH
imidazol), 5.4 ( s, I H, CH methine), 3.9( d,2H, CH-CHr,

鰊〉Ⅲ咄興

7.2-8.4) proton of heterocyclic table (2) , while Reaction
of-(l).with glucose gave compound (ll). Its IR spectrum
exhibited bands for uC=N at 1560 and , uNH and OH at
3443 cm-'(broad), table(l).N-(3H-imidazo (substituted
phenyl- I H+etrazolo[4,5 b] pyridine (l aa-b) was prepared
by the reaction btween compound (l) and aroyichloride
derivatives give compound (l2a-b) then react *ith pcl, to
give (l3a-b). Tetrazole were synthesized under mild
conditions in a short reaction time with good overall yield
as outlined in Scheme I, the IR spectrum of compound
(l4a): l6l6 vC=N,31l7NH, 1583 NO2 asym., 1365 NO2
sVln ,_t]SS (tetrazol ring ) ,1491(N-N=N-).,(l4b) :1616
vC=N,3304NH,1130 (tetrazol ring),143g(N_1r1=1.,1-;
table(l), |H-NMR (DMSO-do) of compound (uaj
:12.2(s,lH, NH imidzolo),a(s,lH,C-Nfl) 7.2_8.8(m,H
proton of heterocyclic),table (2).

Table l: Physical Properties and Spectral Data ofcompounds

Coln.
NO.

Fonnula M Wt Yicid%
「

FIR(KBr)cln l Elernentat enitvsiiiacrlate&fo"-icfi--
1 C6H,N, 200_202 3383‐3205 NЦ3057 CH ar 161`再

C=N,1558C=c
C4832/4830,H473/431N4695/4690

CtoHrzNsOr 238‐ 240 3315 NЦ3051 CH ar,:600 v c=N.1568
C=C

C5871/5870,H523/5…
CzoHrsNr0 185■ 87 3360 v NH,1678 v Co,160Cl v c=N,1494

C=C
c to.itno.ss, uciiqtrlr 2o-]ct2osl

4 QHIN6 164‐ 1“ 3352 v NH, 1599 v~c=N,3080 c百
ar,14891N‐N=No),H88 tetra2● le ing

c 45. l0/45.00, U Z.SZt7-so N sz.qst52A6

5 C'H8N60 190‐ 192 3373 v NЦ3277 N■ :745 y CO 16:4 v
C=N,1558C=C

C5011/50∞ ,F373/370N3887/3877
6 CrrHrrNr 210‐ 1:2 3286 NI{1616 v C=N,1433 C=C,3oSo CH

ilJ924 CH alipharic.
C6196/6193,H520/485N32848280

7 C7H,N5 70 175‐ 177 3304NЦ 1616C‐ N,1491(N‐ N=N)3076 CH
ar,2939 CH aliphatic

c sz.t sr sz.tt, pllollifi-iiJ utt.ro
8 CrrHsN: 230-232 3342NЦ 1618C=N,1485oゞ ‐N=N)3053 CH

al,2852 CH aliphatic
C6634/“ 32,H376/375N2977/2975

9 C8H7N50 237‐ 239 34020H,3171N■ 1612 v c=N,3KX17CH
ar,2928 cH aliphatic

C5078/5077,H373/372N3723/3722

Cu rHrrNs 223-225 3240 NH,16:6 vC=、 1560C=c,305:cH
ar,2987 CH aliphatic

c u:u t t.zz,pi.oidiJfrlr.it rzorr
ll CrzHrrNiOr 198‐ 200 3443 NH and OHけ Oad),:5ω  vc=ヽ

「30,lcH ar,2987 CH a!iphatic
C4632/4630,H531/530N2253/2252

CrrHroNoO-r 298 210-212 34∞ v NH,169S co,3090こ H ar i442
C―C,:523N02 aS-1344N02SVInln

C523675235,H339/3…
CrrHroClN:O 195‐ 197 3417v NH,168

C=C,76S Ar‐Cl
C5427/5426,H349/348N2531/2530

Cl,H,N`02Ci 60 228‐ 230 3120 v NH,:606C=…
Cて,1535N02な VIn■ 1317 NOり svmm

c q s.s z A g.: o, Hr.Be-Errfr di 4 / 26:f
CrrHcNrCl: 306 214‐ 216 3240v NH, 16 t6 C=N, l53O C=CJ5O Ar- Ct c sl.0l/5t.00, uzsa2,96 N 2LSS1ZZ.S8
CnHqNcO2 70 225‐ 227

L::選飢
N=N‐ )

C4831/4830,H284/281N3535/3533

Cぃ H,N8Ci 245-247

淵(漱戦先F員だぎ
BO ur″d瓦 c ag sa cs w,i,srdfifr{2sBo.zq

Tablc 2:Chemlcal Schifrs lH_NMR
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Figure l:FT-IR Spectrum of compound ( I )
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Figure 3: FT-IR Spectrum ofcompound (2)
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Figurc 6:lH―Nヽ4R Spcctrum of colη pound(9)
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and absorption ofshortwave radiation. The aim ofthis research is to study these processes.

A model was developed in terms of cloud liquid water path, cloud effective radii, and single

scattering albedo. Computation was made for different liquid paths and effective radii' The

results indicated that for a given liquid water path, scattering increases with decreasing cloud

effective radius and water clouds scatter more and absorb less radiation.
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INTRODUCTION
The study of clouds, where they occur, and their
characteristics, play a key role in understanding ofclimate
change. Low, thick clouds primarily reflect solar radiation
and cool the surface of the Earth. High, thin clouds
primarily transmit incoming solar radiation; at the same

time, they trap some of the outgoing infrared radiation
emitted by Earth and radiate it back downward, thereby
warming the surface of Earth. Whether a given cloud will
heat or cool the surface depends on several factors,
including the cloud's altitude, size, and the make-up of the
particles that form the cloud. The balance between cooling
and warming actions of clouds is very close although,
overall, averaging the effects ofall the clouds around the
globe, cooling predominates [].
Cloud particles are largely composed of liquid water or
ice. The microphysical properties of clouds, such os,

cloud droplet size, liquid water content, vertical extent,

determine the precipitation efficiency as well as the

radiative properties of clouds [2]. Cloud shortwave

radiative properties are usually parameterized as a

function of the liquid water content and the effective
radius of the cloud droplet size distribution [3-5]. Early
model ofthe radiative properties ofclouds weas proposed

by t6l. [Z] developed a simple model or cloud radiative
forcing. The aim ofthis work is to study the effect of cloud
liquid rvater path and effective radius ofcloud droplet on

the shortwave radiative properties of clouds.

THEORITICAL PART
For a given type of particles characterized by the size

distribution n(r)dr, the volume extinction coeflicient (in
units length-t) k"r, is determine as [6]:
た.χt=塔 %xt■ Oαr (1)

Where o"r, is the extinction efficiency and Q"r6 is the

extinction cross section. Cloud droplet sizes vary from a

few microns to 100 microns with average diameter of l0

to 20 microns. Therefore X =+ is much greater than 1

for shortwave radiation wavelengths tr. In this case Qext =
2 and equation (2) becomes:

k"*, = 2r !l'12 n(r)dr (3)

The cloud liquid water content, LWC, is defined as [8]:

LWC =i"p, li:rt n(r)dr (4)

where ps is the density of water.
Using the definition ofthe effective radius, r" , 16):

f 13n(r)dr- -- /<\'e I r2n(r)dr
equation (4) becomes:

LWC =1o1rr" Ii" 12 n@)ar (6)

Combining equations (3) and (6) gives:

k^-, =1'*' (7)"ext 2 pte
The extinction optical depth, r"rg , is defined as [9]:
T"zt=lk"rrdz=k"rtAz (8)

where Az is the cloud depth. And using the definition of
cloud liquid water path LWP = LWCLz, equation (7)

becomes:
3 LWP

Tr*t = iYo," (9)

Now the cloud transrnittance, which is defines as T =
exp(-r"rr), can be expressed in terms of the cloud liquid
、vater path as:

T=exp(::::)

The transmittance(T)iS related to the scattering(S)and

absorption(A)is giVen by[9]:

7+S+И =1        (11)

(10)

k",, = o lil Q",6rzn(r)dr (2\

く
υ



Because most water clouds are both optically thick and ar

" ol,r. *."i!ly -absorbing, 
multipte ,."tt.iii.,g'lunnot U.

neglected [9]. However, multiple scatterinf c.unnot b"
::,TfITd from a 

.sim_nl9 formuta. To slmpli& the
carcutation, we use the definition of the single icanering
albedo [6]:
@- x

s+r (12)
Table I gives the single scattering albedo for various
values of effective radius. The pa-rameters needed for
computing.scattering and absorption for different cloud
types are given in Table 2 [10].
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RESULTS AND DISCUSSION
Figure I shows the shortwave scattering as a function of
liquid water path for four values of meal effective radius.
Scattering is calculated using equations 10, Il, and 12;

ll^1:]lC]. scanering albedo givin in table'1. Scanering
lncreases as liquid water path increases and has strong
dependence on liquid water path for low values of liquid
w^ater_path. This dependency depends on the value ofthe
effective radius of cloud droplei. For instance, when the
effective-radius is 2 pm, the itrong dependency holds for
values of liquid water path less tnan 8O g m-2, while for
e.ffective radius of l6 pm, the strong depeit.n.y hold, fo.
lrqurd water path values less than 200 g m-2. ihe results

*:-i11,"":: thar for a. given liquid walr path, scattering
rncreases wrth decreasing the effective radius. When thi
liq^uid. water path is l0 g m2 the scattering is 50% for
effective radius of 2 pm, compared with 7.60/o for
errectlve radrus equal to l6 pm.
Figure 2 illustrates the shortwave absorption by water
cloud a function ofliquid path for four different values of
ctoud mean effective radius. It is seen that the variation of
absorption with mean effective radius AepenJs on the
value of the liquid water path. For Iiquia watei paths less
than 70 g m-2, absorption increases witn aecie'asing rne
cloud mean effective rad_ius for a given ,ufr" of f iquia
water path while this behavior changes to the opposite
when liquid water path is greater than'ZO g m-2. Ii is also
noted that beyond the 70 g m-2 liquid riater path, the
dependence of absorption on liquia ;"t., ;;A i..or.,stronger with increasing mean effective radius.
Comparing figure 2 with figure I shows that absorption isnotably smaller than scattering, which irA."i!, tf,"t
scattering is dominant in water clouds.
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Figure 4: Shortwave Absorption of Cumulus, Stratocumulus, and

Cumulonimbus Clouds as a Function of Liquid Water

Path.

CONCLUSIONS
The radiative properties of water clouds depend on the
characteristics of the cloud such as type, size,

concentration number of cloud droplets. Using simple
model, it was found that scattering and absorption of
shortwave radiation increases with increasing liquid water
path. The dependence ofscattering and absorption on what
becomes weaker at relatively high values of liquid water
path. Scattering is much higher than absorption for all
types of water clouds. Cb clouds scatter less and absorb
more radiation than Cu and Sc clouds due to their larger
radii and large liquid path.
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INTRODUCTION
Consider the series

ft",,", I =,t,q .,,et",)-*",u),s j = 6, + it,, j = 1,2 ( o r,t, are

real variables), (l)
Such that O*.nS belong to a commutative E with

identity elemenr X witn llTll= I and 7,s e R
satisf,ing the condition

0<4<4<4..t1,.-., l, )oo as rn -)co
and p'ns e R satis$,ing the condition

o < Pr < Pz < lh..- < p,..., p,-)co as n -+@
Further, suppose S.B. Hazem Il]

れ +μ″

A, > 0 and A, > 0. Here we take log* x = 0 if
x(l and log*x=logx if x>1. the maximal
abscissas of convergence are equal to A, and A,
respectively, i.e. the series of function ,f(s,, s, )
conv€rges in the domain
d = {o, + irt.o2 + il.)e Cz ;o, < At,dz < Ar.-a< tr,1. .*}
Suppose that a vector valued Dirichlet series (l)
absolutely convergent in a left half plane

6, l A,oz 1Ar. Then the given series represents
vector valued analytic function in the half plane
o, 1 A'oz 1 A, and the series is also called vector
valued analytic Dirichlet series.
The growth properties order and lower order, type and
Iower type of the vector valued analytic Oirichlet series

[2] taking E to be Banach space.
B.L. Srivastava [2] defined obtained the coefficient
characterization of order and type.
By giving- different topologies on the set of analytic
function defined by Dirichlet series of one complex
variable, Kamthan and Gautam [3] obtained various
topological properties. G.S.Srivasiava and Archna
Sharma [4] have been considered the space of vector
valued analytic Dirichlet series and obtained these
properties.
In this paper, we have extended and improve the above
results to the space ofvector valued analytic Dirichlet
series of several complex variables. Foi the sake of
simplicity, we consider the functions of two complex
variables. Though our result can be easily extended to
functions of several complex variables.
Consider Y be the class of functions / given by (l)
satisrying

sup婆
+牌

",‖,"‖
+И

:ス"+И 2μ
"

J魁鍔鷺撃=0 (2)

and

lim
bg+lα″"|+И :ち 十/2ん

lim

礼:+μ
"
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For all ,f e Y, let us define
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Thus in view of (3) ll/11,,,,, is well defined and for each

σl<Иl,σ2<И2intrOduces a norm On 
Ψ o We

denote byΨ(σl,σ2)'the Space Ψ eqdpped w■ h the

nOrm‖ ‖̈嗜,σ 2・

Let ρ be the topology generated by the

family ofnorms{1/lσ
l,σ2:σl<Иl,σ2く И2)WhiCh

is equivalent to the topology generated by the invariant

metricグ ,where

バ
"=滉1井瘍

,

Such that(σ ″,″
}iS a sequence

σlく σ2<° く̈σ
"く

。̈ ,σ′″→ Иl as″ → ∞

σ:<σ2く・̈ くσ
"く

.¨ ,σ″→ 為 aS″ → ∞・

Throughout this paper we shan assume that the space

Ψ is equipped with the topology generated by the

metricグ .

A sequenceレ″,″ }⊆ Ψ sヽdd to be lhearけ

independent iffor any sequence 19″
,″ } of complex

numbcr br wHch Σε
"″
α″
“

COnverges h Ψ,

″ ,″ =l

Σθ
"″
α″″=O im口おs thtt ε

"″
=0∀″,η .A

″ ,″ =l

subspace Ч「O of Nr is sald to be spanned by a sequence

レ″,″ }⊆ Ψ ift1/O conskts ofdllinear combhabns

Σθ″″α
"“

Such籠江Σε″″α″″COnVerges h

″′,"=l               ″ ,″ =1

レil選ΨttichLHneanyhdepende威 and spans a

closed subspace Ч『 O of Чr is said to be abasein Ч「 0.

In particular,

if

θ″,″

∈Ψ,θ″,″
(sl,S2)=ω・θ

iろl+S2ん
,“,4≧ 1,

thenセ
"コ

}ヽ a basein Ψ.A sequenceレ″押}⊆ Ψ
will be caned a prOper base ifit is a base and it satisfles

lhe£
ll°1lnt::|:離 :!: 19711,″ }⊆二E,convergence of

iα〃′α
"′

h Ψ imメにs the cOnvergence of
rl."=:

,α
"′
ι
"′

hΨ "・

Main Results
We shall prove the following result.

Theorem (1): The space Y is a Frechet space'

Here, as defined above, Y is a normed linear metric

space. For showing that Y is a Frechetspace, we need

to show that Y is complete. Let {f,} U" u Cauchy

sequence in Y. Hence it is a Cauchy sequence in

Y(o,or) for each real o, < A,o, < A2'

Therefore, for any given 6 > 0 there exists a positive

integer Qo = Qo(e,o j), i = 1,2 such that

llt"- t,1ll,,,o, I € Yo,F> eu, o,oz)l'

Denoting Uy f (s, , s2 ) =

f o(s,sr) = iol!)u'r7''+sztt"
m,n=l

laf\s"x"*"t" ,

m,n=l

, we have therefore

Therefore for each fixed m,n=1,2,., {'[]] tt 
"

Cauchy sequence in the Banach space E. Hence there

exists a sequence {o,,.,lrE such that

Lyn=a'"" 'm'n)l'
Now letting 0 -> * in (4), we have for a >- Qo

ilα霧―αlal♂為+σ 2ん <ε ,おrJl α,β ≧c(4)

Σレ1霧
―α″″le・礼'+σ 2ん ≦ε.

m,n=l

Let us denote by f = Lo,.,e.,, . Now it
m,n=l

remains to show thatf eY. We choose d,,t,6i,2

suchthat Ar<o,.r+a and A, 1o,,r.+6.From(5)

we have

ilr::l- o,.,11""'''^''+oi'zt1' <, a>- Q,, $)
m,n=1

where Qr=Qr(",o,.,),i=1,2. KeePing d as

fixed in (6) and in view of (3), we observe that

ll"l,flll = 
r(e-At))"'+(e'A)a" Ym,n) Q,

Q, = Qr(€,a). then

11o,,,,, ll = W:il -",,,,,11 + ll"g; ll

‖%′,卜εCく
al lん ,+ら ,2μ″)+がε~4ソ″+け/2ンち

11",,,, ll 
. 2 e? 

At + €) 1'" +(- A'+ e) P"

Ym,n2 lfi - mx{g,Qr}
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Thus

lirn sup

Thus io.,,",,,e Y. Therefo re 1fo -+ -f ey.
m,n=l

Hence Y is complete. This proves Theorem l.
Theorem (2): A necessary and sufficient condition for
the linear transformation ^F: 

y _+ y with
F(er,,n)=an,n eY) m=1,2,..., n=1,2r... to

be continuous is that for each d, < A,o, < A,

ri^^rurlol llo'''ll,r',, - A'tr^ - A'1" 
. o. e)m'n* tr^ * ll,

Proof. Let F be a continuous linear transformation
from Y into Y with F(e,,,,)=a,,,, ,m=1,2,...
n = 1,2,... . Then for any given dl there exists a oi
(o,oi 1A, * E) and a finite constant K, and for
any given 02 there exists a ol (or,o,, < A, + e)
and a finite constant ,K, such that

ll, @,,.,)11,,,., = K, K,|,1",,.,11,. 
..,

=ll",,,ll I K,Kreoit-+oitt,, m, n ) I

=0

<0

Now by taking 10g to the above inequality,we getthat

10gllα

"″ |≦
σfム +4ん <(Иl+ε)ち 十(И2+ε)μ″

10gllα

“
″|―

Иl花″―И2μlく ε(4+μ″).
Thus

=〉
lim sup

Conversely. Let the sequence b,,.,) satisfies (7)

_9
and let a(sr,sr)= }o,,,,"o,,n €Y. Then there

m,n=l

existsan e)0 suchthat
log'lla,,,ll- 1,.1",, - erp, 

. _" fo. all e > er@) .
tr, * lt,

togffa-."f1- A,t, - Aztt, a-s(1. * tt,,),
toglla,,.,ll< (A, - c)).,,, + (A, - e)p^.

No1 by taking exponential to the above inequality, we
get that

レ
"押に,ら

くθ“
→礼く4‐L.

Further,fOr a g:venン >O suCh thatン <ε

lα″押|≦
θ←4+のな+←′2+ゅムぉrdi g≧ c(の .

Hence

卜″″‖α4″し,ら
≦θ←4→ちIurゆんθゅなく4‐L

おr al1 0≧ Щ g,2)

=θ
(:′
―ε)ちくツーa)為

Henceぬ e xH∝

駆|も
,″Ⅲら,北!,ゼ

s cOnVette威
.

As σl<Иl,c<И2'thereお re Σ%′α
"″

、
m,rcl

convergent in Y. Hence there exists a
transformation F: y -+ y such

F(a) = i.o,.,o,,, and F(e,,,.,,) = d,,.,, ,fer
m,n=l

each d^.,, e Y. Now we prove the continuity of F .

Given d, l Arro, < Ar, there exists y ) 0 such
that

loe.llo^.,1-,a,).^-erp, ._, foral m,n) N
1.+ p,

bglα
"´ |―

Иlち ―И2μ″≦~ν
(礼 +ん ),

bglα″″|<(И :― ソ)礼 +(4-つ為 .

盤Lytakingexponem翻
ゎぬe above hequdity,we

lα″押lq,の
≦θ・

1~→なくИ2‐うん
。

⇒
lα"´ lq,σ2≦

`亀

θ
“

:~ゆ為く′2~νL 
ぉr 翻

″,″ ≧ 1.

NOw,

IF(α洲≦κ:κ2Σ I%′ |び
4-→なく′2~りん=κ:κ2同

(4_νx4_→″′,″ =!

Hence .F is continuous. Since o, < Ar,o, < A, is
arbitrary, it shows that F is continuous. This proves
Theorem 2.
We now give the characterization of proper bases. First
we prove

Theorem (3): Let {o,.,} e E ana {a,,., }c y be
given sequences. The following three conditions are
equivalent:

(i) Convergence o, 
#=ro,n",,n 

iny impliesthe

conversence ,, 
i=:,ro.,,, 

in y.

ち十ん

ｅａｒ

ｈ
ａｔ

ち +為
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り′″″

h Ψ impltstha

J魁
α
4″
αι″=OhΨ .

①
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らく′l,ら く4

Proo■ First suppose that(i)hold.Then for any sequence

レ″,″ },where α;1,″
s belong to Banach algebra E,

Σα″〆″″converges h Ψ imphes ■江
277,″ =1

Σα″″α″
“

converges h Ψ whth h tum imメ Ls
″ ,″ =l

that α″,″
α″、″→ O as″,4→ ∞.Hence(り =)(1り .

Now we assume that(li)iS truc but(iii)iS falSe.This

impliesthat forsOme σf<Иl,σ;<И 2

J丸 Sup bg+牌
4″ |―

Иlち ―И2μ生≧0.

Hence there exists a sequence {″ 2た )and {′1} of
positive integers,such that

ゴ ∀%mdけ 司2…・

け
r‐

う
iも…∀“=∬雪垢篤唸…

Then,we have

♭″♂ょlθ
q礼‐光.=〆

“
崚われく4→梅ヒθq毎 +%毎

=θ
―《′1-k~1-σl)λ

"=た

+(/2~″
~1~σ

2)μ,=、 )

Forlarge κ,(/1_q― ル」)>Oand(ろ 一ら一た判)>0・ <0,fOr

*o, < ),or a,lr. 
7"'*/tn

Hence if y > 0 is a fixed small positive number, then

for each r > 0, we can find a positive numbers tFl,,n"

such that Vr , we haNe mr*, ) nl, ; n,*, ) n,. and

範れ
ず
J  ←ン

loglla,,,,,ll- r,^,,,, - Artt,, s-v(t*. + pn.),

toello,,,,,ll 
= fr, - v)1,,, + (A, - v)1.t,, .

Now by takirig exponential to the above inequalify, we
get that

- llo -..,,11,,,,, = "(At 

- r') 1',,, + (A' - t') tt,,,.

Hence ΣIら 1"々 lθ

q為1+σノ“conVerges h Ψおr

&=l

allor<A'or<Ar.
On the other hand, for all k :1,2,...

|ら.,.|‖偽4,″11≧

θ
―((月1-た

~1)え
″た+(/2~た

~1)μ
″″)

`(И

I― kヨ )4.+(И 2~″・ )μ牲 =1.
TherefOre the sequence{α″,″

α″,″ )dOes nOt tend to

zero as″ ,η →∞ and this contradicts(iり .HenCe lり

=)(面 ).Lastly we show that(ili)⇒  (i).

In course ofthe proofOfTheoren1 2 above,wc have

already prOved thatif(面 )h01dS then there exists a linear

con“nuous transformation  F:Ψ → Ψ   with

F(e,,,,,,)=dn,,, eY, m=lr2r.. ,n=1r2r... By

continuity of F ,

F(io*.,r-,,,) = F(,1ig; foo.o"o.o)
m,n=l k=t

= :,y-{X,o,oF("0.)} = 
fr=:,,,o,,,

Thus the proof of Theorem 3 is complete.

Theorem (4): Let {a..,} c. E and {a,,,n} cY .

The following three properties are equivalent;

(a) ltm (a,.,a,.,) = 0 in Y implies that
n,n-)@

io,r,,rr,nconverges in y .

m,n=l

(b) convergen urr i{o,,.nd,,,n)in y implies

g
lhat /a,,,,r9lrr,r converges in Y .

n,n=l

(c)

rim { ,r^ ,n 'or'llo'''ll'' "' 
- n'^' - o'o'l 

r-oot.or+At.A,ln,n+a lo, * ll, l

Proof. Obviously (a) = (b). We now prove that (b):)
(c). to prove this, we suppose that (b) holds but (c) does
not hold. Therefore

Iim { ,'^ 'n 'or'llo"''ll"''"- 
o'^'' - u"'l 

. nor.or+Ar-Arln.nta l.+ p, 
)

Since ll...ll, increases as o, increases, this implies

that for each o, < Arro, < A,
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Now we cIお Ose a positive number ソl<ソ and

deflne a sequence(α″,″ }⊆ 」『 as

α″,″
=

作
~l1/171iメケⅢ″∀″碗版篇

唸̈
.

Then,for any σl<И l,σ2<И2

燿|ら
,″Ⅲら,北1.2=西 |%′″′Ⅲ%rみほl.2・

19p

Omit from the above series those flnite number of

terms,which correspond to those number′留″,′年 fOr

which 1/r>埼 .The remainder ofthe series in(9)is

dominated by碁
|%,″″′Ⅲ%′′′|ら ,σ 2・

Now by(8)and

(9),We ind that

″翼|ら
,″Ⅲら,″ |.,σ 2≦西|%′“′|‖偽′″4に [,σ 2≦

Σι(4~ゆ為メ′2~ンれ,θ―《4当 LレくИ2~均れ)

″=1

=Σがけの毎咄~ソレル
.

′=l

Since 1/1 くン , abOVe series is convergcnt. For this

sequence{α″、″}aS denned abOve, 2‖α
"′ lα 7″

″ ,"=l

converges in Ψ (σl,σ2)and hence converges in Ψ .

But we have

Zllo^.,fl1.""'4+ozttu=Zllo^,,,.11.e"'+"'*""",
n,n=l r=l

= ! r-{'r'-'' ; l"',-(A2-\) P', .roi., 
+oztt,,

Zr"
r=l

_ ! o(or 
+r1 - 4) )n,. +(o2 +vf A2\ tt,t r

./-/"
r=l

Now given v, choose o, 1Ar,oz 11, such that

or + vt ) Ar, o. * v, ) Ar,thentheabove series is

divergent for this 01,62. Hence i o. ,. _ does not

'ff='"'" 
u'''

converge in Y and this is a contradiction. Therefore (b)

=(c).
Now we prove that (c) = (a). we assume (c) is true

but (a) does not hold. Then there exists a sequences

{an,,n}, where 4r,rJ belongs to Banach space E, for

Whth lα″″lαり → Oh Ψ ,but iα″〆″́ d°es not

,,liT-'uo'Ehf#fu'o
Hence there exists a positive number 6 and a

sequence {*o},{no} of positive integers such that

log' o,,,.,,-ll+ A,),,, + lrp,, 
, 

"(-A+rt),,r+..Az+t)p* 
-

4,, + rt,,
(10)

We choose a positive numbers y such that V < €f 2 ,

by assumption we can find a positive number

or : 6r(v),o, = oz(v) such that

,. .n toe*llor,,ll . 4t - A,p, , _r.m.n)a lo{,4:.p!,)
N = N(v),such that

,--r, Ym,n) N. (ll)

4.

Hence there exists

bg+|%コ
|―

Иジ嘔一/ノ鴇

礼 +為

brllo, .,ll-4^,, -Azpn <eu(l, +p,)
bsll",,ll= fr, -2v)A. + (Az-2r)p,

lα
鶴 ,″ |≦ `レ

1~2ッ"I′ 2-ハリ″″

Therefore,

|ら1´11‖%=′11q,σ 2菫
び~4+→ 2・l+←И2+ウ4.が4~2の亀+“ 2-2νれ

=θ
(ε-2ン )え″14+(ε -2ッ )″,IK 

→ 。。

Thus {11r,,,,ll.o-,,; oo.r not tend to zero in

Y(or,or) for the o, , j = 1,2 chosen above and this

is a contradiction. Thus (c) + (a) is proved. This
completes the proof of Theorem 4.

Corollary (5): A base {a,,.,,} in a closed subspace Y,
of Y is proper if and only ifit satisfies the condition
(iii) and (c) ofTheorem (3) and Theorem (4).
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INTRODUCT10N

Inthispaperwefoundbetterestimationfortherat"o
of bounded measurable functions bythe Bezier variant of the operators Mn in terms of
average modulus of smoothness.

…

|

Lδ pla,b]`|.1・釧
ひ げり ヽ口|も 、口 |」b』 い い |‐ 甲い 饉 |ゝ 喝 静

いい |げ■ 」一 ´ヽミ・ Mヽn・卿  Beaer vanant   l■ ぃ(1く‐pく ∞)

There are many scientist study the approximation by the
Bezier variant of some well known operators such as
Nurhayatlspir and Ismetyuksel in (2005) [4] introduced
the Bezier variant ofa general sequence oflinear positive
operators and estimate the rate of convergence of these
operators for functions ofbounded variation and such as
Asha Ram Gairola and p. N. Agrawal in (2010) [l] studied
the approximation by the Bezier variant of the operators
Mn in L- - space
In our paper we will study the approximation of bounded
measurable function by the Bezier variant of operators Mn
in L6,o - space ( I <: p< -)
Now let as list some deffinitions that we will use
throughout our work

Let X = [1, co), we denote by Lo,r(X) the space of all
bounded measurable functions such that ;11g;u," < oo is
defined by

αχ

)P,χ

∈χ

Let¢ (χ)=Vχ (1+εχ),0≦ λ≦1,then

散鞘 耳軋
Where 0(x) is an admissible weight function of Ditzan_
Totik modulus of smoothness wrt(f,t) and the
corresponding K-functional is defined as Krt(f ,t) =
irfn,*^{llf - sll + tlla^ s,ll}, r € (0, o)
where w1 = {gt g e AC[O,t],llA^ S,ll < *]
I
€..4C[0,1]means thatg is absolutely continuous on [0,1]The average modulus of smoothness for / € 16,, is
defined by:

rrt(f ,t)6,, = llwrt(f ,t)llu,o
And corresponding l(-functional is defined by:
K 6 (f , t) 5.e = ;9, {lf - e I 0,, + tlltt o, ll u,,},, . f o, -l

The operators:
@@

t t^.r1,c)f (t)dt ...(7)M^(f ,x) = /C",r1x,d I
Considered by Gupta and Mohapatra t3l for
Lebesgueintegrable function on the interval [0, oo), where

Pn,x(x,c) = (-1)t(f gf}@),
1K

b^,y(t, c) = (-1)I(+1 

", 
O[*"*,) lryrna

Forc ) O,@n,"(x) = (1+ cx)-i2n6x € [0,co),
And forc = 0,@n,"(x) = e-r*and r E [0, oo),

We observe that for the case c ) 0, the operators M,
reduce Baskakov-Durrmeyer operators and when c = 0
these become Szasz-Durrmeyer type operators.
For a ) 1, the Bezier variant Mn' of the operators M, is
defined by:

δ‐
列

＋χ

δ

一
２

一Ｃｙ０ｆ

脅

）
〓ｆ

αノ
κ

■
υ

∞
′
Ｉ

Ｉ

Ｊ

ｏ

χκ
α
ｔ

ｎ
マ

∞Σ

御

〓χσ嶋

Vヽ
アhere:

91κ (χ,C) =荒κOフ ε)一 五κ+1(χ′ε)

宙th九〆0,C)=Σ ら″(χ,C)

For α =1,the operatOrs Mれ
,α rcduce to the operators Mπ

ⅣlAIN RESULTS

Theorern:

Lctノ ∈Lδ
,P[1′

∞),¢ (χ)=N/χ (1+α ),0≦ λ≦1′ ε≧
O and O<β <1, then the fo110wing statcments are
equivalent:

¨ 刊判鯛
(:ι )τ¢λび′χ)δ,P=0(χβ

)
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Corollary: 4
Let f e L5,r[t,a),@(x) = ,l; l+id,0 < ).< 1.,c >
0 then

\M,,,(f , *) - f (x)l 
=, *(,+) 

r,
AUXILIARY RESULTS
We can use some lemmas and corollaries to solve our
problem.

Lemma (1) [3]:
For m E n U {0}, if we define the m{h order moment for
the operators Mf by: 

@

ttn,^(x,c) =2r.,*(*,4 [ 4,r1t,c)(t - x)^dt
,(=0 O

Then

Itr,o(x,c) = 7, Fn,r(x,11=!!:1
and

Fn,z(x,c) =
2cx2 (n + c) + Zx(n * 2c) + Z

r■,Z…‐ノ~   0_6)(■
-26)

Also,there holds the fo1lowing recurrencc relation

[れ ―σ(m+1)]μ .,"+10′ σ)

=χ(1+σχ)レ1:)o,c)
+2mμ.,m_1(χ′6)]

+[(1+2εχ)(m+1)
一σχ]μれ,m(χ′ε), ■>`(m+1)

cOrOnary(1):
If G≧ oand Jで >2,then for sufflciently large n,we have:

峰にの≦写 … …<⊃

Lemma(2)[11:

Forthe fundiOns九
,κα′

`)and 
σlκ O,`),WC have:

1=九
,00′ C)>九

,1(χ′C)>… >九
,κ O′ C)

>九
,κ +10)… ………(4)

0<¢ 1,κ (χ′ε)≦ αPn,κ (χ′ε),α ≧1

Ml,α (1,χ)=0 ………………・(5)

lut,,c,ol= " l*t Qr*,@,c) - txl\,@))/i^*,(x)

f. 
J fG)b",xG,c)at
0

+ M;(f ,,)l .. ... .. (6)
I

Corollary (2):
From (3) and (5), it follows that:

Mn,o((t - x)2, x) . o'o'(*) ,, , z
n

Lemma (3):

For / e t6,r[1, m), A(i = JNd,o < ),,t,x ) 0,
we have:

li 
t' ., *l= . (,', 1r+ ct; -* a o-, {x)) tt - xtllo I r, ll 6 p

Proof:
By using Holder's inequality, we have:

J′
OJ到 ゲ馴

J品 1到
〆川「

―却・
J蕎 lλ

≦レλ軋,Pに
一月←λ

J急 lλ

蹴eロ イ鋼鳴十淘
"", l/#l ='#
usingthe inequalityla + Dl, < lalP + lblP,0 < p < 1,
we get

li 
t' r"r r"1 s to^ y' ll,,1t - ^#l#. #l'

<llo^r'll.,,k - ,f)@+ ct141(r + c,;-1)

li,' "r*l 
< l o'l' llo, rt -, #,1#. E+l^

< llo^ f 'llo.,lt- ,r{ (rr + cq4 arr + .r;-1)

Hence, the lemma follows:
L,emma (a) fl:
For any non-negative real number m, there holds the
inequality:

M","((L* ct)-m,x) s Kn(1 * cx)-m,
Where I(- is a constant defending on monly.
Lemma (5) [U:
For the functions J^,x(x,c)and, pn,*(x,c), there hold the
relations:

(i)02 (x)i rr,,O, = it -nx)pn,u(x,c)
u=K v=K

(iix1 + cx)l'",*(x, c) * nJ n,*(x, c)

= nJ n,y_1(x, c) * cxJ'n,y_r,where c 2 0,

62 1x1 = x(l + cx)
Corollary (3):
From (i), we get: 

@

x(7 + ct)Ji,*(x,c) =lf, - nx)p,,u(x,c)

:i
L @ - nx)pn,u(x,c)

v=K+7
+ KPn,r(x,c) - nxpn,r(x,c)

= cxz1i,*(x,c) + Kp*,u(x,c)using (ii)
Hence we have,

K
J'".*(x, c) = ; P^."(x, c)
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Lemma (6)t ?
The following statements are hold for the operators Mndi

G)lal (x)M 1,,(f , x)l < c allat f ' ll 6,p

(iD 
I 
or (x)M;,,(f , Dl < c qa^-1 (x)fi ll/lla,"

Where,tr 2 1

Proof:
Part (i)
From (5)and (6), we get:

Mi,,oU, x) = ML,"(f , x) - f (x)M'","(l' x)

=Mt,o(l ,,*r0,,.1

l@

= " l-I* 
(r*;' (x'c) - J*x1*'(i)Ji',**'(x)

亀≦晰 Σttm*

じい…づσ∈…づ
Now,it can be casily shown that:

∫ (ι

_χ
)2 bPt,κ (ι′ε)αι=0(χ

2)

キherefore,by using 10mma(4)we get the following
esdmate for S11:                  1

率鍮 Σ∴mいつ プ

質脚→噺mと

1吼ば抑れ引
:=Sl+S2……………(7)

3--- 
^-- 

I
x2 (7 + ct)l

Next, using corollary (2) and Holder's inequality for
summation, we get:

,,, =$ff(i, *',.,- o, rf (p" *,. o,, |,t -,r',,,.rrt, "rati'

_zalla^ f 
,ll6,p

= l^(r)
Combining the estimates of Srrand Srr, we obtain:

. _calla^f,llu,,s,<--d- .........(e)

Again, the estimate of S2we obtained along the lines of
Slfor c = 1.

Hence, we get (i).
Part (ii)
From part (i) we have:

Mi,,,(f ,x)= " lz Q1,-,a,o - t*,?*,(x))/t,**,(r)

.l
x ) f (t) b",*(t' c)dtl+ lMl,(f (t), x)l

0

: = 7r * T2 ......... ...(10)
For ?, , we get the estimate by using corollary(1):

l@

rr < qlftt l; rr*to, c) - Jff,-*'*,.(xr)r,.-,r,ll

< otrf;,hi t; xlr*,,1x,c1

< allfll,,p# ......... (11)

Similar estimate is established for T, as it is obtained by

putting s = 1 in the estimate of Tr.
Hence, the lemma is established from (7) to (l l).
Lemma (7):
lf f e L6,pla,bl, a,b € R, 1 < P < @, wehave

ay(f ,x)a,e 3ty(f ,x)6,p
Proof:

1)'

2α‖¢λ/‖ aP

Now, we find estimates for SrandS2 separately
follows:
By using the inequality

→言いイJЮⅢOと

,we have:FЮm iemma(3)

・≦等Σκら,κ (χ′C)*
κ‐0

λ

∫ (χ

l:(1+Ct)2

0          +0~λ
(χ )lι

la" - b"l < ala - bl with 0 < a,b < 1 and a > 1, [3]
and corollary (3) we have:

,, = "f i,{rt',x,c) -/fi,}'1*,(z))/ ;.r.,<,ti (i r'<rr,)r,.-u,rrrl

- *lla^ f 'llu,r) u^,*(r, r)ot

≦
劣 Σ

κP,,κ (χ,6)il(1+ε ι)~'lι

~χ
lわれ,κ (t'C)α ι

+椰言いの
i←
椰m凌

=Sll+S12  …………¨ (8)

By Holder's incquality,wc get

∫いの→lι
―川姑K→産≦

0

げい…0と
ICけ…廟ゲ

then
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1

dχ

IP

ち―為“(齢→

置3鰐r:獅
have tに 釧mttα

嘉宇 □ぽ… 硼

1量タエ)ル
つれ楡0

夕0
o― r)(χ)=嵩

」   χ)lF(χ

―a)_― r(χ)]α

“

≦σω〆(χ)σ′γ)

then:

『
0=1流σ←+レづ

―r(I―
;0・

Or))|

Then we gd: 

≦
γ°λ°)ω

¢λ←)“γ)

ぽOLPttυωじっ″……(の
From lemma 6(i),wc have:

14,α o′χ)|≦ σ券%λωσ′γ)δ′……………。(19)

漱辮 脚L動…岬

Then,we have:

1

∈

lχ

-1

=象σ′χ)δ,P

ProOf Ofthe PIain Theorem:

Let θ=θη,χ ,λ
∈Wλ Where 72,χ′えFIxed

猾1準構机IttP…
Ⅲ判δピ

洸:撒1周習場γf:群
h3We mn wttα

+|″
Lα O,χ)一 θ(χ )|… …………(13)

|

Using the representatiOn J(ι)=θα)+Jθ′
(・)du

Andiemma(3),we have:

臨∽刊→嘔ば山矧
徊 ″[¨… メ%臨副
認窯肝虚,認島編:胤ヮ。,we get

rfl=¢λ(χ),と

lσ

ttκ (χ′C)`lb.,κ (ι′c)lι―χlαι
1

くα,0-λ (χ)(2σ級 (χ′C)」「bれ
,κ (ι′C)αι

)'×
1

信01κmitκcの←一つ2と
)'

昴
Ψ … …(D

AIso by using Schwarz's inequality,cOrollary(2)and

lemma(4),we getthe fo110wing estimatiOn fOr″
2:
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τλ¢λωσ'γ
)ャ

12どふ+σαん
(¢

λ―・√+)τ¢λωσ′γ)と P

Choosing 1/x,た =γ and using the argumcnt o12]wc get

(j)⇒ (J:)■

Proof Ofthe Corollary:

From(12)―(17),we haVα

Lμ∝→刊≦“〆←′7)δ′
Since,κ¢λσ′χ)δ ,P≦ ω¢λじ,x)δ ,P

Then

にん0-ズ到≦“〆←7)δP
Bylemma(7)ω ¢スσ,χ )δ,P≦ τ¢λσ′χ)δ,P

Then,we get:

慰樵〔:到“■
'三智 )δP
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Inthisarticle'wepropoSetoobtainBayesianuna
parameter of Maxwell distribution. We consider a class of informative priors, nr*.ly;
inverted gamma prior information and inverted Chi square prior information. The Bayis
estimators are obtained under two different loss functions; the squared error loss function
and the modified squared error loss function. Based on a Monte Carlo simulation study,
those estimators are compared to the corresponding maximum likelihood estimator. The
performance of these estimators was numerically explored under different conditions. The
comparison criteria are the mean square error MSE.
Comparison shows that Bayes estimators of the shape parameter with the inverted Chi
square prior have less MSE for small d and hyper-parameter a. And the MSE of the
maximum likelihood estimator was very close to the MSE of Bayesian estimators only under
the squared error loss function.

i-Xlt
,''1.-'r.J .jJf 6l ai+ 6l'+ l-Jt

+.llik '''. +l .gK ev u" s- ln-i ilrJr Lls Lr*rs- 4$*i iJr: .r.-r\ ear !LJ- is-i Jr:,i:- r-,lYl -i* a" q;Si".ll >l !3tli. ijJti. +J.i .ilLlt !,+jlt .DJt-,i,lt iJS-l !5;,_.;lt 6j,"ill iltJ tir-r
6LJJ. l*Ji. dl*l-L iiEi- oYL $c cJl lrill c.u clrl g)!:-t g;i i1 ;stJt 9,Ll .}1i o" .-!Jl

.iJtilt lrl+- 4j_-JJ (MSE ) i.li,ll
...i iLi ot.U.L-Ji..Jii tel ,lS glS 6r_r u"rs- i:,i-i iltr Jt ..$LJl 

-,;;1 6tlL oi fuJEJr oJ+-Li
.r.-t^J!it-rtl 66-a-r-rl!qf _.,1r9Sr;-;G3E*U:lr or6t! t^S.'..:,jn.. oir;,,la^LJ6-li-dAI-
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INTRODUCTION
Maxwell distribution was first introduced by J. C.
Maxwell (1860) and then described by Boltzmann (1870)
with a few assumptions [l].
Maxwell distribution plays an important role in Physics
and chemistry. It gives the distribution of speeds of
molecules in thermal equilibrium as given by statistical
mechanics. For example, this distribution explains many
fundamental gas properties in kinetic theory of gases,
distribution of energies and moments,.. .etc l2].
[3] considered Maxwell distribution as a lifetime model
for the first time. [4] generalized Maxwell distribution by
introducing one more parameter. [5] studied Empirical
Bayes estimation for Maxwell distribution.[6] discussed
Baysian estimation for two component mixture of
Maxwell distribution, assuming type I censored data.
The Bayesian deduction requires appropriate choice of
priors for the parameters. In the last several decades,
Baysian analysis focused on priors that are un-
informative. But if we have enough information about the
parameter, then it is better to make use of the informative
priors. The parameters of the prior distribution are called
hyper-parameters [7].

In this paper, we derive Bayes estimators of the parameter
0 for the Maxwell distribution along with maximum
likelihood estimator. Since the Maxwell model is skewed,
there should be a skewed prior for this model. We use the
inverted gamma as a natural conjugate prior for the
Maxwell model. The inverted Chi square which is another
form of the inverted gamma distribution is also considered
as a prior.
The estimators are derived in the following order:
Maximum likelihood estimator, Bayes estimators with
inverted gamma prior under squared and modified squared
error loss functions, and the inverted Chi square prior
under the squared and modified squared error loss
functions. Comparison was made through a Monte Carlo
simulation study on the performance of these estimators.
The results are summarized in tables and followed by the
conclusions.

MAXWELL DISTRIBUTION
A random variable X, follow the Maxwell (or Maxwell-

Boltzmann) distribution if its pdf is given by:

f(xlo) = *#.,"*l-{,) o (x (.o; o > o (l)
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7
where d is the shape parameter.

The cumulative distribution function (cdf) in its simplest
form, is given by:

1 /x2 3\
F(xto) =(r.(a,zi
where f(x,a) - f uc-r e'udu

Alternative forms of the cdf found in [8]. The lh moment
is given by:

2 .- rr*3rE(xr)=Gt'," ( , );r) -3
In particular;

E$\=2 F
{z

and
e

Var(X)= 

^(Zn 
-8) = 0.2268e

The Maxwell distribution is positively skewed and had
leptokurtic distribution with

Mode = *G
and

(:巨:11)=1・
0856VτMθ diα71=√

MAXIMUM LIKELIHOOD ESTIMATOR
Let Xr... Xn be a set independent identically distributed
random variables from Maxwell distribution with
parameter 9. The likelihood function for Maxwell pdf is
given by:

L(xi; o) = (+)" #il,, ".rl +{l
By taking the log and differentiating partially with respect
to 0, rve get:u#= nr"(+)+ti=,tnx! -!ne -ry e)
Then the MLE of d is the solution of equation (2) after

equatingthe first derivative to zero. Hence:

∂=2Σ
L.χ『
3■

BAYES ESTIMATORS
To obtain Bayes estimators, we assume that 0 is a real
valued random variable with probability density function

fl9). The posterior distribution of d is the conditional
probability density function ofdgiven the data. A loss

function is used to represent a penalty associated with
each estimate. The loss should be zero if and only if
'0 : A .We consider two loss functions

l- The squared error lossfunction
In most cases the researchers use the squared error loss

function which is symmetrical, and associates equal
importance to the losses, and obtain the posterior mean
as the Baysian estimate. By using the squared error loss

function, we have:

LL@,e)=(e-qz

Sci., Vol. 26, No l, 2015

Bayes estimator will be the estimator that minimizes the

posterior risk given by:

n,(0- e)=Elt,@,r)l =l (e -e)'n1ep1ae
which is minimized when

E@lx) = I; e h@li de (4)

2- The modified squared error loss function
This loss function is considered by [9] with the

exponential distribution Here we employ this loss

function with the Maxwell distribution. It is given by:

Lr(A-0)=e'(6-e)'
And Bayes estimator will be the estimator that minimizes
the posterior risk given by:

n,(0 - 0) = E[1,(0,t)] = I, t'(0 - e)'h(llx) d.0

which is minimized when

e = 
E(q'l'l') (5)
E(0rlx)

where
r-

E(?'lx)= | 0'h(0lx) d0
Js

I N FO RMATI VE P RI O R IN FO RMATIO NS
Bayes estimators for the parameter fl is considered with
informative prior information. An informative prior
expresses specific information about a variable. In this
case, the use of prior information is equivalent to adding a

number of observations for a given sample size, and
therefore leads to the reduction of the variance or the
posterior risk of the Bayes estimates. A conjugate prior
distribution is such that the posterior distribution and the
prior are members of the same family of distributions [0].
The conjugate prior, inverted gamma distribution is a two
parameter continuous probability distribution, which is the
reciprocal of a variable distributed according to the
gamma distribution. The inverted Chi square distribution
is the distribution of a random variable whose reciprocal
divided by its degrees of freedom is a Chi square

distribution [6]. Following is the derivation of these

estimators:
i) Inverted Gamma prior information under squored
error lossfunction
This conjugate prior distribution is the distribution ofthe
reciprocal of a variable distributed according to gamma

distribution.
_9

rr(o) = ffi; q,F,o > o. (6)

The posterior distribution for the parameter 0 given the
data (xl, xz. . . xn) is:

h(glx)=ffiffi*=
(:ii,,f +P) ^-3n2a-2e-".---0-o.w

Joeo'de

Let , =*+:!,
then
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K釧→ = К
「
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  (。―(ilLlx子 +β)iマyユ・ 1争

生ヱ
 e―y dy 鳥,議 1りΠ冨3),I換.印

‖躍XI芯寧邸
as f° lb艤: 房

‐
li課募尋辱

呻 D= 0  0ル ツ
“
π O′ s9“α″′ヵ励ウ認αわ″

“
″rrarη初″

crror rass∫u″ ct■o″

Mi講淵lボ
p鯖》淵掛蜻1肌驚椰1‖[卜搬麗躍

:i鳳認[キηhcゝ we鉗    0 .。 =篭誓;らんθ>O  o

「

→=鰹
静野

‐ ボθ→芦 θ巡≠⊇
dθ 脱置TTお憲

mm b tt param∝ o」耐
“

y=甲        Цθl⇒=   =
Tり,1、                        メ鯉≒彙∋ θ型写望
E(θ lχ)

- 3n+2a '. -gn4q - tlilrrf{) ^-3n--q-2

= +ff I ", (&i:!)- -or=,;tttr F#*i,'
And after few steps 3n+a+2

E(orx)= ffi 1^- "-r rr#= 0, h@lx) =

f (:f:) " - And the posterior distribution becomes as follows:

)

叩 D=
~12ノ   ‐  ~ _     (14)

K釧→ =
「(■1昇

塾り
According to the squared error 10ss function, theHence,

correspOnding Bayes estimatOr for the parameter 
θ with釘 =需      O  tぃ 面ゞ∝d面mm f141ヽ 錮ぬ 山

“ (15)
θξ=E(θ lχ)

り」レツerted cα″″α′′′θ′′4/a′″αria″

“
″rrar″。中 ed

Substituting(14)in(15),we get:
S″α″″"加ル動″

       繹手∫″θやLイも
Now9 according to the modifled squared errOr 10ss

functiOn,the corresponding Bayes esdmator for O with the  F(θ
l→ =三聾

posterior distribution(7)is suCh that:

LetC=癬    ⑩

y=甲subsatu‖ ng(7)in(10),we get

Then
F(θ rlχ)=                              

ε(θ lχ)ル半=θ
ttαθ

瑯年∫ダ(≒ギ)~玉甲″Lct

y=二塁
舌
二重

                                           And aner few steps
Then

呻

   銅
Ψ

ψ 計
1し句写αソ

_― C鷹 lχr+β

肯=三 F〆
y(函

西♯
~                                     =(Σ

たlχr十

`)「

C二1多
三
手)

「 (Ψ )

Hence,                                                                           

「 (準 )
咽→=CLイ十の出」lii::,30 H叫
h the same manner,we ind the numentor Of θξ WhCh 

θξ=等       (16)
become:

・甲
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鋼 =僻
Substituting(4)in(17),we get

E(θ
ア

lχ)=

岬拳 fθ響
Let

y=ΣLlイ +:

Then

vi) Inverted Chi square prior information under

modiJied squared error loss function
Now, according to the modified squared error loss

function, the corresponding Bayes estimator for 0 with the

posterior distribution (14) is such that:

algorithm suggested by[8].The algorithm involves the

fonowing Steps:

1_To generate mo randOm numbers Xl,and X2 frOm
unifom distribution U(0,1)・

2‐ To obtainいo standard normal variates Yl,and Y2

using the transformation

yt=ヾ -22οg(亀 )COS 2π (χ2), ち=●tr_2ιοθ(■ )Sin 2π 02)

and ind Z=・
+&Whに

his N(0,1).
2

3‐ To repeat steps l and 2 three times to generate a Chi

square variate,χ ] udng

F=Σた.z『,which is gamma variate G(:″ :).

牛Ш鴨ぬ∝rmttm面my=ギ弓奪Ⅵ犯aa
random number generated from Maxwell variate.

In our simulation study,、 ve gcnerated samples of size

″ = 20, 50, and 100 from Maxwen distribution with θ

=0.5, 1, and 2. The following pairs of values of the

parametcrs α and β are choscn fa,の =(0.5,1),(1,1),

(1.5,0.5),(2,2),(1,5),5,2),(2,3ソ and fOur values of″

夕=‐ 1,1,3,and″・The process was repeated 2000 times

and the expected values for the maxilnum likelihood

estimates and Bayes estinlates of the parameter θ are

obtained along with their mean square error(MSE),where

M5F(∂)==甲

The results are summarized and tabulated in the

foHowing tables for each estilnator and for al sample

sizes. The entries within parentheses represent the

corresponding MSE.

(17)

θ
―

(ΣL.X:n dθ

E(o'lx) 
3n+4 3n+d-zr

_-(ri,,i *q)- i ^-"( , \-
Hence,

E(o,lx)= (z?=,*?+l)' ffi

―
(Σ

にlχ:+:)ay

(18)

In the same manner, we find the numerator of 9i which

becomes:

E(6'+1[x) = (Xi:rri *:)'.' ffi (te)

And from (18) and (19), we get:

∝ =
2ΣLlχ『十β

(3■ +α -2r-4)

RESULTS AND DISCUSSION
In order to investigate the performance of the derived

estimators, samples of size n= 20, 50 and 100 were

generated from Maxwell distribution. To generate a

sample from Maxwell distribution, we applied an

Table l:Expected Values ofParameter θ and MSE with θ判 .5,α =0.5,o=1
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Table 3: Expected Values of parameter 0 and MSE with d <).5, a =1.S, p = O.s

Tab:e4:Exp∝ tOd values OfPararneter θ and MsE ν宙th θ=o.5,α =2,p=2

TaЫe 5:Expectcd values ofParameter θ and MsE輌 th θ=1,α =1,β =5
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Table 6:Expected Values ofParameter θ and MSE輛 th θ=1,α -5,p=2
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Table 7: Expected Values of Parameter d and MSE with 0 4, a =2, p = 3
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The results of this study are stated in the following points:
l- The comparison shows that Bayes estimators of
pirftrmeter dof Maxwell distribution based on Inverted Chi
square prior with respect to the squared error loss function
gives less MSE only when d is small.
2- The comparison shows that Bayes estimators with
informative priors gave almost close values of MSE with
the maximum.likelihood estimator under the squared error
loss function, while values of MSE of estimators under the
modified squared error loss function, increases notably
with the increase of r.

3- Under the modified squared error loss function one can
easily observe that the parameters are generally
overestimated with the increase of r. The extent of
overestimation is higher for small z.

4- It is obvious that MSE of all estimates of d are reduced
with the increase in the sample size.
5- Finally, from the results, we can conclude that the
suitable prior depends on the appropriate values of fl and

the hyper-parameters a and B, specifically; the inverted
Chi square prior is preferable for small values of a and

large values of /, while the use of the inverted gamma
prior is better when 0 and a become large.
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INTRODUCTION
Computer network has become an infrastructure resource
for businesses, corporations, government agencies, and
academic institutions. There are many different models of
security that people use to protect their data and resourceson internet for example authentication, auditing,
encryption methods, and firewalls. A firewall is a
combination of hardware and software used to implement
a security policy governing network traffic between two
or more networks, some of them may be under user,s
administrative control and the others may be out of his

::"1._".l 
(e..g. the internet). When we need to build any typeot security model we must process the packet of

connection to make security of the site work in the right
place, as there are no controls on all ports of connection
because they are very large, and when uny ,oft*u." ,aun
for large number of ports, this would ,at e ttre co*."tion
very slow [l-3].
PROPLEM STATEMENT
The problem in security policy is that it must attempt to
protect the privacy of users and their data, to control

access to restricted data and resources and to prevent
fraudulent transactions. Because of the previou, ..uronr,
many protections systems appeared to protect the sensitive
sites on the Internet from many and different types of
penetrations and attacks. These attacks may be:
Interception: an unauthorized part gains access to an
asset, and attacks on confidentiality. Modification: an
unauthorized party does not gain access to but tampers
with an asset, and attacks integrity [4, 5]. To protect our
networks and computer systems uguirrt ,..u.ity attacks,
many security services are needed in the network and
server system, such as authentication, access control,
confidentiality, and integrity. Among thern, authentication
servtce rs to make sure whether a client is authentic or not,
by using.user's ID, password or internet address,...etc.
Integrity is used to prevent unauthorized modification of
resources and it includes the integrity ofsystem resources,
information, and personnel 10, 21. There ur" runy *uy, toprotect information from eavesdropping as it travels
through a network: . physically ,..r.. itl.i.t rorl, so that
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eavesdropping;is i,mpossible. Hide the information that
you wish to secure within information that appears
innocuous. . Encrypt the information so that it cannot be
decoded by any party who is not in possession of the
proper key[8,9]
OBJECTIVE OF RESEARCH AND MOTTVATION

TOWORDS RESEARCH
The paper aims to protect the Internet Website by use of
mixing or merging packet filtering mechanism and use of
the single box (dual home host), in addition to detecting
the viruses which have specified signatures, worms and
Trojan horse, from unauthorized user who wants to see or
damage the private information that put in Internet
Website, by using the Intranet zone as case study of the
proposed system. The later examines each packet that is
sent by or received to website and to ensure fulfillment of
all security policy of the web site.

SECURE DATA COMMUNICATION
The transaction and communication on the internet
involve more than just a user computer and the server of
the website that the users are dealing with. Each message
back and forth goes through several computers along the
way, and the user can not even predict which computers
are involved.
The information on the Internet sites is readily available to
any user, but in fact there is sensitive information that
must be protected. So, data security on Internet site must
attempt to protect the privacy of users and their data,
control access to restricted data and resources and
fraudulent transaction. An attack is generally unwanted
intrusion, whose strategies often concentrate on
vulnerabilities (also called holes or backdoors) ofspecific
operating systems of networks or hardware of network.
Following are the major risks involved in any internet
transaction:
o Eavesdropping: any information that user transmits
may be overheard by other computer, for example, credit
card number.
o Manipulation: the information that user sends or
receives may be altered by third parties, for example, the
delivery address of his shipment might be altered.
. Impersonation: the user might not be dealing with the
entity that he thinks he is dealing with.[I0,] l]
o Malware: Any program that is purposefully created to
harm the computer system operations or data that is termed
as nralicious programs.
. Computer Viruses: is a self-replicating code
(including possibly evolved copies of it) that infects other
executable programs. Viruses usually need human
intervention for replication and execution.
. Worm: Computer worm is a self-replicating standalone
program that spreads on computer networks. Worms
usually do not need any extra help from the user to replicate
and execute [2].
. Trojan: Trojan horses or simply Trojans are programs
that perform some malicious activity under the guise of
some normal programs.
. Spyware: is computer software that is installed
surreptitiously on a personal computer to intercept or take

i Sci,Vo1 26,Nol,2015

partial control ovcr the uscr's intcraction with thc computer,

without thc user's informed conscnt[12].

RELATIVE WORK IN PAST SYSTEⅣIS

For an above mentioned types of protcction systems that

appeared in past systems such as:

1‐FirewalI Protection System; it has many types of

firewalls that can be installed on many types of
configuration, it tends to differ in its approach but can be
characterized as firewalls block traffic and firewall permits
traffrc.2- Intruder Detection; it tends to monitor and audit
the behavior ofthe user to detect whether he was an author
or an intruder.3-Anti viruses, some characterize viruses by
their "signatures". The others called heuristic scanners and
they are generally working with specific types of viruses,
and have no signature.[2].

THE PROPOSED SYSTEM PLATFOR]VI
REQUIREMENTS

The platform is the foundation of the software solution and
should be presented first. The core component will be indicted,
piecing it all together in overall architecture, with some though
about communication, figure (1) shows the proposed platform
system.

The proposed system consists ofthe following parts:

a) Client : The proposed system is a secure system, to
run must have a hardware, the hardware is different types of
device, recommendation should run at the following device: l.
Personal computer or laptop with at least the following
specifications or higher: . Microsoft windows XP

. IIS which provide basic HTTP

. TCP/IP protocol

. HTTP protocol

. Web browser

. LAN Cart type Ethernet bases l0 Mbps.

.512 RAM

. I.7 CPU

b) Se.n..r These four computers are distributed between
two servers and two clients as shown in figure (l), one of
these is the server of protected system and the other is
internet server, the server ofthe protected system uses two
LAN cards type Ethernet base l0 Mbps; one card is
connected to client (peer to peer connection), and the other
is connected to the hub. This principle makes the protected
server to working as single box structure (dual home host).
All four computers transmit data using Shield Twisted
Pair (STP). And the recommend system is as web
application so that proposed depends and uses web server
feature like:
o IIS (Internet Information Services): it provides
basic HTTP, FTP and SMTP Service.
. ADO.NET (Active Data Objects): it provides robust
development platform for building web application, which
OLE DB provider (ODEDB) and can be connected to any
Microsoft tool and interface with underlay databases.

C) Branch computer: it works as client computer but in
unprotected site.

d) ffacfer computer: it uses the IP Address Spoofing
Attack to make authorized access to the protected site, and
it is able to insert any malicious programs in any packet,
without any changes to these files especially their sizes.

71

●
　
　
■

　ヽ
プ

,



Raghad M,Al‐ Mustansiriyah J sci,vo1 26,Noi,2015

The result willdetermine the holes and vulnerabilities ofthe.protection (ystem to penetrate the security in simple
and efficient *ay. And mikes Denial_"i_a;;;" anack tothe authorized machine (client in p;"r;;;;i,;). Deniat_
of-Service Attack means the attatke; flooir'ii" ,"*..
with requests to connect to other servers that doi,t exist.
e) HuU: is used to connect the protected server with theinternet server, branch computer, and hacker or cracker
computer, so to connect with client in protected site it uses
the second LAN card.
-THE PROPOSED SYSTEM IN DESIGN PROCESS
The proposed system in the designirt;il;";;;ins twoparts. rhe first part is the tradition-af prot"ction tut itprovides good access control mechanism at ip and TCp
laV3rs 

and either accept or reject packets; ,f," ,.ina oi.ft
rs oetectrng the computer viruses, and then sends to'thd)secgnj I,fN card (to client) of the website what is
explained below the:
The first part (access. control): is constructed usingpacket filtering mechanism by applying tt 

"-ringf" 
Uo,structure (dual homed host), bicausl this structureprovides best isolation between the internet 

""J'ii.tlprotected network. The packet filtering is used because itls rne basrc rule to construct all types of security
mechanisms like NAT, proxy, and VpN and all these
mechanisms are using the packets in its work. Mo*"""., t l
the proposed system starts collecting informaiion aUout
users connected to the network usingihe NetBIOS names
and pac.ket capturing technique. Thefnfor.uiion Jout tt 

"userwill detect and analyze to accept the authorized users
and refuse unauthorized users as detailed below: i)
a) Packet analysis: Generally all attack typ.s anaprotection.system types on Iniernet depend oi pu"t.t
analysis. The analysis may focus on tn. autu in tt. pu.t et,or on specific fields ofthe TCp/lp protocols headers such
IP, TCP, UDp, ICMP headers. As ihown i"ngrr" fZl.

d) Rejected or accepted the packet: whereas the Ip of thesource or destination computei is unauthorized rfr" pu"t.i-i,rejected, access is denied'and sef;;;;;;'to the requestowner (source computer) about this ,itrutioni wt en the Ip ofthe source and desrination address i, il;;;;; it is accepred.e) The authentication level: wh"n th"-it;flhe source anddestinarion address is authorized, A" ;."0;;; sysrem wiltask the user about his name and passwordiologin inside theprotected network. If the first name and passworO of the userdo not match rhe proposed ,vrt", *iri-i"iJiiiir..qr.rt rntitthe user enter the exact name unO purr*oiO or cut theconnection. But when the users .nr"i tt " tiu. name andpassword the protection system send the packet to the secondpart.

Scanning
Scanning is the most widely used industry standard.
Scanning involve searching foi strings in iJ"r.if," rt.ing,being 

.searched are pre-iefined ,i.r, ,L.",rres andsupport exact matching as well as wildcards to look forvariants ofa virus.
Activity Monitoring
Activity Monitoring is the latest trend in virus research
where a file execution is monitored fo. tru"., oiralicious
behavior.
Integrity Checking
Integrity Checking creates a cryptographic checksum foreach file on a system ana perioiiciffy ,"rit"., for anyvariation in that checksum to deteci possibie-ctranges
caused by viruses.
Data Mining
Data Mining invorves apprying a fulr suite of statistical
and. machine learning atgoriti'ms 

", ;;;-;i'features
derived from maliciou, 

"nd "l"un 
p.ogiurr, Ji of these

methods involve matching/mismatcr,in! ciii"Ju to *ort .The method can be classified 
^ "noniury,-ri]rr., o. uhybrid detection merhod. Anomaly O"tJ"tion lnrorr.,clealilg a normal profile of the ,yrt.. oi progru*, unachecking for any deviation no, ttutIrif,l!.-frairrr"

Detection involves creating a maliciou, proni. iitt 
" 

romof an exact or heuristic
sis nat ure 

.i 
n t h e progra#i1ffi ,"H","1",ij;'i,3J Jlilrrom both clean and malicious programs to buildclassifiers.

＼ 、、 |
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c■′o`om、 .,^J´ ^L_ __・ ・  iFt LAN card:the prOposedsystem works by receiving packet from the first LaN cardthat connects ro internet und f.o- th" ;";; ii"r'rt" system
scans.

c) send packet to a buffer: the system wiil examine eachpacket in the buffer by comparing tfr. lp uaOr.r, ofth. ,orr..computer and destination computer of packet with authorized
IPs table. Therefore the number orports 

";Jrdh of sourceand destination computer determine the f."J oir".urlty.
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Figure 3: Incoming Packet to the protected Syrt., t orn tnt"rn.t

Figure 2: Packets Analysis from proposed Syst", Uy fu"t"t Cupture Software
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Figure 4: Incoming Packet to the Protected System from Protected Network
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パ

TABLES
System database tables are stored in the server and are
controlled by administrator; access to database in server
using ADO.NET, the database contains three tables
represent the system.
. User login table: Content two fields, user name and
password, the structure of this table is shown in table (l).
. Client database table: comprises several fields as name,
job, address, Mail and these field depend on application
type, the structure ofthis table is shown in table(2).
. Detection results of new & unknown tables, which
comprise classifier, variables, detection rate, and false
rate, the structure of this table is shown in table (3).

SERYER TOOLS
The server is designed as administrator to client accounts
in protected site. However, controlling the administrator
tools can be shown in figure (5), the tools consist of,
. Key selector: this operation was perfbrmed when we

create account to use system for the first time.
o Add/remove account: in this operation, adding and

removing account is done by the server through
administrative tools-

. Authentication check: in this operation the server can
check whether the user is authorized to enter system
by password in login table.
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Detection Results of New &

Ser"er tools

I
t

Kev selector

It
Add or t-eanol'E aucourlt

I
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Authentication
I
't

Transactir-rn .

\{onitorin

i
Iuteg"ity' checking

I
*

Data mfuring

Figure 5: Block Diagram of System Parts
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cryptography and steganograPhY.

f, tiris pap"i we used steganography method that based on Least Significant Bit (LSB). The

techniques that are optimized by XOR method, which increases the security of the text

before being sent across the medium by hiding messages with in an image, and increases

the confidentiality by using ECC (Elliptic Curve Cryptography) algorithm to provide cipher

text that can be recovered. It was designed for color images which were sent by

viber,whatsApp, and E-mail programs, so it will be difficult by unauthorized people to

extract the original messages. The proposed approach is tested using different types of

protect the data especially sensitive data. One ofthe better ways to protect the data is using

mobile types(Galaxy 53, Galaxy 54, and HTC).
L刈 l
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INTRODUCTION
The idea of Information Hiding can be traced back to a

few thousand years ago. In many Competition
environments, hide the presence of communication is
desirable to avoid suspicion from adversaries Il].They
represent a class of operation used to embed data into

different forms of media such as images, sound, or text.

The embedded data should be invisible to any observer

[2]. In the past few years there has been growing interest

in ways to quickly hide the information with other

information. The fact that an unspecified number of copies

can be produced illegally, Led to a study of ways to embed

copyright information hidden serial the preparation of
audio and video data; the concern that privacy could be

eroded led to the retransmission of unknown services

systems, and techniques for making laptops difficult for a

third party to track. Restrictions on some governments

provide encryption to drive people to study and find ways

to services for those who communicate secretly [3]. Hide

information is technology include confidential
information to data covering, make confidential

information invisible or inaudible to any observer [4]. The

cryptography and steganography both give the total

security to a data or information, thus we need to apply

both techniques to achieve essential security. There are

number of ways can be done, but here we will concern

with methods of altering the information contained in such

a way that the recipient can undo the alteration and

discover the original data [5]. Steganography and

cryptography are two related areas. Cryptography

dissolves the message so it cannot be understood; As long

as the secret key is unknown, so it cannot recover the

original message. Steganography hides the message so

that we cannot see them or detected [6].

MOBILE TELEPHONE
Mobile phones or hand phone is a form of communication

that relies on lvireless connectivity through a network of
distributed transmission towers inside secure area. The

hand phones evolution has meant her to be not only a way

voice communication [7]. However, they have begun be

used as minimal comiruter machine to send and receive

emails messages, designation, and surfing web.

Also, the best developed and capable of capturing images

that are compared with high- precision cameras. Hand

phone have become a way to boost advertising, because of
competition from the service provider to increase mobile

phones, communication has become the price of using

these telephone at high price and a wide range of human

l8l.
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CRYPTOGR4PHY
Process of con6ealing information and the operation of
camouflage ii, is known as encryption. Thc encrypted
original text is cailed the cipher text ana u 

"ltt..tion orrules used ro encrypt information fi.", th. ;;;inary is
encryption algorithm. Usually run this algorithm based ontle 

\e-y of encryption, which i, u 
"oitriiuiion ,o ,t 

"algorithm along with the letter. In order ,o 
"nuUt" 

,t"
receiver to get the letter of the cryptogram there has a
decryption algorithm which, when ,La"*itt itre suitaUfe
key of decryption, return the original te*t of ttre ciptr.r te*t
[9]. The cipher system is shown-in figure (l). 

--r'

灘
b■

……Fh}師司帥中,出irT
Sender Receiver

Figure l: Cipher System
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S■o recurent factOrs that is

equivalent tO the cOnditiOn.

艦
″m中却mⅢ … ②

4♂ +27b2mOd p≠ OmodT酵
割褥l:訪魚∬驚よ:a dissilnilar elliptic curve.

:I潤[吉
qumon口 us pd■ h hn面りIe on■ e ttiptic

MATHEⅣ IATICAL PROcESSES IN ELLIPTIc
CURVE CRYPTosYSTEM

全:1服 器 i£:lHil『
劫 'Ag∝ 宙山 む braic

l curvcs specined on the real
numbers.For ali the points OfP,Q∈ Ep(a,b)[14]:

1・ P+Q=P.

Ls憶1驚I榔轟ム「
Y→=Q Thnpoint(xけY→

s Tp.

3.Ifp=(xP,yp)and Q=(xQ,yQ)with p≠
Q,tllen R=P+Q

=(XR,yR)iS

Determined by the follovring rules:

苧F施馬鍔lLp
Where:え =(I卜;:)νοd P iF P ≠0
And

え=(留
f与・)″

οd Pif P =Q
4. MultiplicatiOn is deAned as repeated additiOn; fOr

exalnple,4P=P tt P+P+P.

酬l鵬Tm躙鋼棚Ⅷ
system.

STECANOGRAPHY
Steganography is derivcd frOm●

vO、vOrds``steganos"and
``Graphia" mcans “cOvered" Or “hidden" and `ヽ 、Titten"

濫 Ψ 鮮」

=Ltti鰐

l認 橘 f‖よ鯖 艦 :
undetectable by anyone clse.The siinple implementatiOn

躍:1ば棚:鋼1橘はざf&思iぶぷふi朧
can be

鱗 鸞聾pation and is siinpler tO
communicate[17].

The encryption is the best effective way to accomplish
security of data means. Encryption ,"tnoa hides the
contents ofthe original letter can be retrieved through the
decryption method [10]. The primary purpose from
encry.ption is to prevent unauthorized frlm'seeing or
r.nodjry data. Algorithms depend on key use key to encrypt
the letter. There are two general caLgories depend on
encryption key :

symmetric encryption which work with a single key to
encryption and decryption the Ietter, and asymmetric
encryption which work with two contrast i.ys t*o
public and private keys one for encoding lefter, and other
tor.decoding it [ll].ln this paper we encryption using

!]litlt".Curve cryprography ii asymmetrit encryption
whrch depends on the complication of elliptic curvedistinct logarithm of its safery. elliftic curve
cryptography (ECC) is a method to asymmetric encryption
depends on the fatalistic framework from elliptic ofcurves

:L..^I11. fields Ir2]. ECC delivers very high force per
ou or any known common-key system because of the
compJication difficult problem, lEttiptic Curve distinct
Iogarithm Problem (ECDLP), which means that littler
key sizes produce equivalent'standard no, ,""urlty 1f:1.Elliptic Curve Cryptography (ECC) works to ,s. of
variables and parameters in elliptic curve only limited
elements of finites fields. To introduce tfre fri'ncipfe of
attracting ECC compared with RSA is that it ,'ho*r r".r,
to be equal to the size of the security bit is much smaller,
and thus reduces processing overhead. On the oiher hand,
despite the fact that ECC theory about tor some iime, it is
too soon begun to show products and there was sustained
interest in the investigaiion of ttre encryftion iu"ukn.s,
tl4l.
One. family elliptic 6f curves uses in cryptographic

applications: primes curyes on Ro. For pri*. oiit. .u*.
on the Ro, We are using a cube the equation-that all
changes and parameters take the rulu", tfrl ,"op" of valid
numbers as of0 to q-1,
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Steganography ? qdd another layer of secrecy
undetectability over cryptography confidentiality (18).

The individuals can not notice the presence ofconfidential
information if steganography is used, while they can

observe the encoded secret information if cryptography is

used [9]. Three factors were used in design method of
steganography: perceptual robustness, transparency, and

the ability to hide. These requisites are known as "magic
triangle" and contradictory [20].
Primary objectives to hide information are transparency,
transparency perception. Therefore, the methods of
concealment of information, If someone knows there are

parts of the hidden information can be easily draws. The
main difference among steganography from other
methods of hiding exchanged information. In
cryptography, human can be conscious ofthe presence of
the information mode note encrypted information, even

though it will not be able to understand the information.
However, but in the hide, the information will be invisible
and cannot be observed from anyone [21]. In history, the
Greeks wrote the text on the tablets enclosed with wax to
conceal information .Another was an innovative method
for shaving chief of an apostle and tattoos a letter or
picture on the apostle's head. After the hair has grown
again, the letter undetected even have been shaved his
head again. In the electronic era, is increased incentive to
hide message excreted in the field of various multimedia,
and secure communication over the Intemet [22].
Steganography different from cryptography in the feel that
that ntrerever concentrates cryptography to keep secret of
message contents, steganography focused on maintaining
a secret message. Each ofsteganography and coding is a
way to safeguard the information as of unauthorized
persons, but technology alone is not ideal, so need to can

be unwound. Once revealed the existence of hidden
information, and defeated the purpose of concealing
information partially [23].
The power of steganography can amplify through a
combination of it with encryption. A basic model for
steganography as offer in Figure (2), consists of the
following pa,25):

Figure 2: The basic model to hide.

. Cover file (Carrier): is the original file that 'an integral
part of the secret message required. It is known as host file.
. Payload (Secret Message): Massage is a secret that
should be an integral part ofthe inside cover ofa file in a
specific steganography model. Load can be text, sound,
image [26].
. Stego file (stego-object): is obtained on end file after
load included to cover a particular fiIe..
. Stegokey: is the key that might use to code of
confidential information for additional level of safety.

ANDROID OPERATION SYSTEM
Android is operating system open source of mobile using
for all phones and devices that contain personal

computers. Factory can be used a telephone Android if
followed the Convention on which came in the field of
software development Kit. There are no limitations or
conditions on the manufacturers ofthe telephone company
for the exchange their extensions with anyone else, as

there are in ofother
open source programs, and ifthe departure ofthe Linux
kernel as it is. The Linux kernel is under various
authorization and more restrictions from Android.
Android is a software an environment the hardware a

platform, which Contains the operating system, and was

built on Linux kernel running on the host-based Dalvik
default machine system. Running Dalvik default machine
Android apps cases the virtual machine instances. Android
has a rich user interface, the application window, the Java

class libraries, and multimedia support. Android also

comes with an built-in communication applications such

short message service job features (messages); Android
software environment is shown in figure (3) t271.

RELATED WORK
1. Kaisa Nyberg, [2004][28]. The aim of this paper is for
discussing the design strategies to cryptographic
algorithms and at .the third-generation of cellular
networks. Particularly, he considers how to address the
problems found in the design of GSM 3GPP specifications
of the Universal Mobile Telecommunications System
(UMTS) networks.
2.Ritesh Pratap Singh, etal, l20l0ll29). In the present
paper, the expansion in the mobile phone use, and the
added advantage of telecommunications companies Such

as MMS (multi) media the message service to lure more
customers.

AIM OF THIS WORK
The aim of this work is to increase the information that
will be transported through the mobile application through
to hide information and coding together in order to hide
the text in the image using the mobile Android operating
system for building securify software. Using ECC
algorithm to encrypt text Security will provide

Figure 3: Android Software Environment
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information in Snotion picture and documentation to the
sender to hide the text in the image depending on the
source Android operating system.

THE PROPOSED APPROACH
This section illustrates the proposed Approach of the
system.

THE PROPOSED APPROACH ALGORITHM TO
HIDE INFORMATION
This section illustrates the proposed Approach Algorithm
to hide information for approach. It is shown in
algorithm (l).

Steganography is to conceal the message in such a method
that no one but the sender and the .""iiu., knows of the
survival of the letter. An approach is different from the
encoder, which aims to make the information not readable.
The embedding process is achieved by converting cipher
text "the result of encryption operation,, to binary and then
using password (As the key to the way XOR) and repeat
the password on rhe length of the iipher iext. XOR
method test ofcipher text and then decides 0 or I to be an
integral part. XOR is known as ,Exclusive-OR,and 

it is
a bitwise operator from binary mathematics. Uses operator
XOR for "flip" bits (zeroes and ones) in a piece of iegular
text to create a encrypted text. Return XOR operators ( I )when the value of either the bit the first or second bit is
(l). The XOR operators return (0) when either or both of
the bits are ( I ).
The XOR operator is a very common ingredient in more
complex ciphers. A simple repetition XOR codes is
therefore sometimes used to hide information. Eventual
embedding starts by embedding the result from XOR
operation into the image and beginning from location 100
of 

-pixel by using Least Signifi.ant Bit (LSB). LSB
inclusion is a combined and easy way to embed
information in the lid photo in the sequence. The message
stored in the LSB is pixel of the RGB value.
The main difference ofthe proposed code is the fact that
data is now one dimensional array of integer. One integer

from this array is associated with each piiel. This inteler
is 32 bits wide, so it has the capacity to hold the g-bit rid,
green and blue components of a pixel value. The
remaining 8 bits are used for the alpha component, which
represents pixel transparency, and this part ofalpha is used
to hide information inside the proposed ,yrt"r. th"
ordering ofred, green, blue and alpha is shown in Figure
(4).

Figure 4: Red, Green, Blue and Alpha Values of Digital Image

EXPERIMENTAL WORK
Each step in algorithm (l) Will be shown in the following
example the main interface of the proposed system
contains two parts (Encryption & Hidden Information,
Decryption) as shown in figure (5).

Input: Message (flain texty
Output: Cipher text hidden in an Image

Stcpl: Enter the text
Step2: Encryption lext using ECC algorithm.
Step3:The result from encryption operation is then embedded in the

image using XOR method then perform XOR operation on bits
_ stored at part alpha location in pixel
Stcp4: Save image after embedding thi cipher text in image.
Stcp5: send image over commutation channel e.g. (viber,-yahoo mail

or web site).
Stcp6: The message receivers apply operation decryption of the

message.
StepT: Extract the result from the image saved in embedding

op-eration that the cipher text uses XOR operation and
information hidden is executed from image.

StepS: After extractingcipher text from image,tecryption operation

- using ECC algorithm starts working.
StcpT: The result of decrypting is a plaint&t
Step8: End.

Algorithm l: The Proposed Approachffi

THE PROPOSED ALGORITHM TO ENCRYPT A
TEXT
In this stage the entered text will be encrypted using ECC
algorithm. The ECC encryption can be used in n a wide
range of applications, involving the security of the
network, ECC is a public-key encryption and sicurity of
ECC based on the difficulty in finding value of R for given
value of Rp, the parameters of elliptic curve schimes
encryption here are carefully chosen in order to resist all
attacks known of Elliptic Curve Discrete Logarithmic
Problem. Each character in the message space ii mapped
onto two different points on the elliptic curve. Moreover,
s is different for different characters. With this the same
character of the message space is mapped for various
characters in the codes space. In this papir we used ECC
Algorithm to encryption massage.

THE PROPOSED XOR METHOD TO HIDE A
TEXT
XOR is operator very common ingredient in more
complex ciphers. In itself, using a constant repeating key,
a simple XOR codes can trivially be broken by using
hesitate analyze. If the content ol any message'can be
guessed or otherwise known then the key can be detect. In
steganography the hidden information is important,
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/

Frgtrre 5: thc Main lnterface ofthe Proposed System

Stepl: Choosing the Encryption& Hidden Information
will appear interface that include ECC algorithm as

shown in figure (6).

Step 2:The message is“ AL¨ Ⅳlustansiriyah Un市 ersity

will evaluate scientirlc cOnference in 1 0/4/2014“ is

entered using ECC algorithnl and the result ofencryption

ofrnassage ls

``17o?>4U^b7c=12c)e>?81H_9Cc(D;?B>UF=b@Ua
@Hc;8CCglelMVAXFZcS_eTFgUhlha<;A5?QNEAC
WGGCり 4^egYN7=LIZMULAFB2AR^RCLWT4@
^PZ5〔P6`6GXeWIU@AQl;aU7TCヽc)C^VIZaCQSEP
>AT?ET",the Cipher text is illustrated in Figure(7).

Figure 7: Encryption of Message Using ECC Algorithm

Step 3: choosing hide information to hide the massage

that encrypted by ECC Algorithm, and then choosing a

picture Gallery then Hiding message by XOR Method
then save picture, as illustrated in Figure (8).

81
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EXPERIPEENT TEXT oF THE PROPosED
SYSTEル1

Figure g: I_oad the trnage

Step 5: After accessing the message, the receiver will
make decryption on the message by clicking on ..back to
Honre wirrdorv". then open picture-ana uplolad the picture
that hide (he tnessage then clicking on ..Extract info from
picture", the resulr of Exrract is illistrated in Figuie (9).

梅灘構撒‖ll課錨
Table l: Values of pSNR and MSE after Using Algorithm of BMp

PSNR Value MSE Value

lmage Cover ECC Algorithm ECC A12orithm
APPle 540445 21148
Child 620242 01445

Lena 61 1834 01356

Horses 557725 31436

CONCLUSIONS
l. This paper presents a-method of encrypting messages

of mobile in the android operating,yri., .iuironrn"nt
using ECC algorithm.

2. ECC algorithm is a public key encryption system,
which is safe for the much ,rull., ,ire of thl tey.
Which reduces processing overhead, and the analysis

^ fl description in this paper has vast significance.3 I!: paper gives a brief description uia unuiyri, otECC encryption and availability some help in
, improving the coding systems for network security.4. Thisproposed system can be used in all types of.laVe

enabled mobile devices that is compatible with anyt1p: 9l mobite phone, and tablet devices thar use
Android operating system.

5. Hiding the text into the image using LSB technique
with the help of XOR operation giv-es more security
and complexity

駐ep■ hど
に
'映
∝
"赫

us ng ECC Algonhm
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Theapproaghiscompatiblewithanytypeof mobile 16.HoffsteinJ., Lieman D., Silverman J. " Polynomial
phone that uses Android operating system. Rings and Efficient Public KeyAuthentication",
Using steganography and cryptography together Proceeding of the Intemational Workshop on

provides strong security and invisible communication. Cryptographic Techniques and E-Commerce

From experimental results, it was seen that the (CrypTEC '99), M. Blum and C.H. Lee, eds., City
proposed method is effective because the result for University of Hong Kong Press,1999.

PSNR and MSE, and no difference is found Among 17.Cox I. J., et al. "Digital Watermarking and

the original photo and the stego image when ECC Steganography-, 2ndEdition, Morgan Kaufmann
algorithm is used. pubtistreis, pisevier Inc.(200g).
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INTRODUcTIoN
The most common diseases which affect mean and women
around the world is cancer and it especiatty a lon."rn in
::1en.According to the sratistics thir ranc", is one ofthemaJor causes for the increase- in among middle _aged
women in both develoned and developi-ng lornti", tf,,etiologies of this .un".. ur. unknown ina no singtedominant cause has emerged. Still, if,. *"V 

"ipr.u.rtingof breast cancer no known. The treatment of ril, .un...
iir.by.sity if it earty detection before it i, ,ii.uoto ott 

",parts of the body .Moreover avery important role toredacting the morbidity and mortality rui"r",Jii.'i.,.rrion
ofbreast cancer [1,2].
Breast imaging modality has been known X_raymammography due to its simplicity, portabilif-and costeffectiveness and it is the most efeciiv. unA economical,
an important source of radiologicar i"r"rr"i"rlf breastimaging is the presence and distribution of micro

calcifications in the breast, this anatomicd lnformaricncan-beobtained with high resolutio, *i;;;using X_rays, ils yet there is no comprehensive imagin"g modalityfor,alt radiotogical appticarion, -J ".ijri"ii,r"rsn,h.abrlrty to computerize and analyze ..ai..i imagesprovides a powerful n
computerprosrams,r,":::Hr'"#,'r:'ii#:',',"lii.[l;
and information from meaicur-imagi;;,;;;;:; musr becarefully used [3].
The language of mathematical morphology is set theory.
l]:l T, morphotogy on rc u ,i.,in."a"uni" po*or.rrapproach to numerous imases r. ;*._"1-f
:::T::l,.il ffi;il*T:'"1"::, S,ri,i,ffi ;' il?exrracttng meaning image. Descriptors UL"O onproperries of form or shipe withir' ;h; imlge t+1.Morpholo€ical operarions upply u ,iru.,_ing'"1;.n, ,oan input image rhen creating on output lru!" *itn tf,.

84



Iayla H. , Al- Mustansiriyah J. Sci., Vol. 26, No 1,2015

same size. In a porphological operation, the value of each

pixel in the output image is based on a comparison of the

corresponding pixel in the input (original) image with its
neighbors. By choosing the size and shape of the

neighborhood, a morphological operation can constructed

that is sensitive to specific shapes in the input image [5].
Two morphological operations are the dilation and

erosion. Mathematical morphology (MM) is a theory

devised for the shape analysis of objects and functions.
MM operators treat the processed image as the set and are

made oftwo parts: a reference shape called the structuring
element (SE) or function that is translated and compared

with the original function all over the plane and a

mechanism that details how to carry out the comparison

t6l.
1- Structuring Elements and Neighborhoods
A structuring element is a rectangular array of pixels
containing the values either I or 0. A number of example

structuring elements are depicted in Figure (1).

Structuring elements have a designated centre pixel. This
is located at the true centre pixel when both dimensions
are odd (e.g. in 3-3 or 5-5 structuring elements). When

either dimension is even, the centre pixel is chosen to be

that pixel north, north-west or west (i.e. above and/or to
the left) of the geometric centre (thus, a 4-3, 3-4 and a 4-4

structuring element would all have centre pixels at

location [2,2]). The centre pixel ofthe structuring element

being placed directly above the pixel under consideration
in the image, then the neighborhood of that pixel is

determined by those pixels which lie underneath those

pixels having value I in the structuring element. This is

illustrated in Figure (2). In general, structuring elements

may consist of ones and zeros so as to define any

neighborhoods , but the practicalities of digital image
processing mean that they must be padded with zeros in
an appropriate fashion to make them rectangular in shape

overall. The most art in morphological processing is to
choose the structuring element so as to suit the particular
application or aim. In Figure (2) there are some examples

of morphological structuring elements. The centre pixel of
each structuring element is shaded the local
neighborhoods defined by a structuring element. This is

given by those shadcd structuring element would all have

centre pixcls at location 12,21141.

Figurc l:Somc Examples ofMorphological Structuring

Elemcnts;The Centre Pixel of each Structuring Elcment

is Shaded[4]

gtructurlng elcaent
Figure 2: The Local Neighborhood Defined by a

Structuring Element [4]

In this paper we can use top-hat transformation to Extract
Cancer Cells of Mammographic Images [7]. detected the

intensity values ofthe scale-specific features ofthe image

using multi-scale top-hat transformation are modified for
achieving local contrast enhancement t8]. They
implemented six efficient digital mammogram

enhancement algorithms based on wavelet transformed

top-hat filtering. Ritika and Sandeep [9] performed

morphological contrast enhancement using the white and

black top-hat transformation and they used structuring
element ofvarious shapes and sizes [10]. Application and

software computer processing algorithms, application and

software intelligently, that is why we proposed an

application used on math lab software to detect cancer in
mammogram breast cancer images.

2-Erosion and Dilation
In image processing, mathematical morphology has been

used is usually used as a tool to extract image components

that are useful in the representation and description of
region shape [4]. Erosion and dilation are fundamental

operations of morphological processing. Before we

discuss the erosion and dilation processing, we will briefly
introduce the definitions of them.

A-Erosion
To perform erosion ofa binary irnage, the center pixel of
the structuring element successively placed on each

foreground pixel (value 1). If any of the neighborhood

pixels are background pixels (value 0), then the

foreground pixel is switched to background. Formally, the

erosion of image A by structuring element B is denoted

[4]:
Erosion=AeB...(1)

One of the simplest uses of erosion is to eliminate
irrelevant detail (in terms of size) from a binary image [4].
In order to eliminate the white areas as many as possible

except the large one, the object, eroded the image with a

structuring element of a size somewhat smaller than the

objects wished to keep.

B-Dilation
To perform dilation ofa binary image, successively placed

the center pixel of the structuring element on each

background pixel. If any of the neighborhood pixels are

foreground pixels (value l), then the background pixel is
switched to foreground. Formally, the dilation of image A
by structuring element B is denoted I l]:

Dilation = AOB ... (2)
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:a:^ ", 
the sin;plesr applications of dilation is bridging

gaps.

9l:u.lll, the erosion operation can eliminate the irrelevant
oerall lrom the binary image, and the dilation operation isgood to retrieve the original image [l l].

3- Morphological Operations
On initial consideration of the morphological operations,
it is^not easy to see how the-opening uni 

"toring "un 
U.useful or indeed why they diffei fro.n'on" u*ther in theirerrect-on an image. After all, erosion and dilation arelogical opposites; and superdcial 

"onrla"ruiion 
*outatempt to conclude that it will make little practical

difference and which one is used first? However, their
different ef,Gcts stems from_two ,i_pl" fu"tr'.Grey_scale
opening.and closing are defined i, 

"iu"tiy 
tf," same wayas for binary images and their 

"f""t on'irnuges is also

:::ll:T:Ty.^Grey_scare opening lerosion 6rrowed byoilauon) 
.tends to suppress small bright regions in thl

:::F^._ 
whilst, teaving the rest of the image relativety

unchanged, whereas closing (dilation followe-d by erosion)
tends to suppress small dark regions tfit. 

-- "
A-Opening Operation

^OX:lqljn: 
name.give.n to the morphotogicat operarion

:,:T::r_r:ltowed by ditation with the same structuring
eremenr. t he ooening opgr_a1i_on of A by structuring
element B can be written as I I 3]:

AoB=(AeB)O8...(3)
Tlrc gcneral effect of opening is to ."rou" small, isolated
ooJecB lrom the foresround of an image, placing them inthe background. lt terids to smooth theiontour oia binaryobject and breaks narrowjoining,"gionrln an IU;".t.
B-Closing Operation
Cl".:irq is the name given ro the morphological operarion
of dilation followed by erosion wittr itre saileltructu.lng
element. The closins operation of a- Uf- Ii.u",r.ing
element B as [14]:

A.B = (AOB) e B... (4)
Closing tends to remove small holeiin the foreground,

:hu:ginq smail regions of backgrounJ irio'[rJg.oura. rttends to join narrow is thymusei between 
"O;"d.

!. The Top-Hat Transformation
The Top-Hat transformation ir u *.y ur"rul toor to extractfeatures Iess the structuring 

"f"r.rt-"f,or.r'f.orn tt.qroc919ed image. The top-hat transformation is defined asthe difference between the imuge anA it . 
'ini"g. 

ut.,opening with strucruring elementb tlaf:
Top - HatTrans. = I _ I e-8... (S)

lnefng. has the generat effect of ;r;;i;;'rratr lightdetails in 
. 
the image whilst leaving auit"r"'..glon,

undisturbed. The difference berween ori;in;i and theopened image, thus, tends to Iift out ttre tocai aetaiis of theimage independently of the intensity 
"*i",ioi., "f ,f,.rmage as a whole. For this reilson, the top_hattransformation is useful for uncoverint i"tuii wrrict is

I.nd:.,"d. 
invisible by illumination o. &,Jing variation

over the image as a whole [14]. 
''----D '-
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PSNR=

Where: I(x,
approximate
decompressed
images.
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(3) illustrates the Top-Hat to increase the local image

detail with increase the diameter length of SE. Also we

can see from Fig.3 a, and e the output of Top-Hat need to

make some post-processing to enhance and detect cancer

cells brightness, therefore, we used the adaptive mask

called contrast mask (see Figure.la and e). The coefficient

of this mask is[f'l 
3:3]

Also we applied Top-Hat transform on three different
mammography cancer images with properties
l-lmage I Type: JPEG image size: 556200 bytes class:

unit 8 dimension: 618*300 pixels
2-lmage 2 Type: JPEG image size: 283500 bytes class:

unit 8 dimension: 350*270 pixels
3-lmage 3 Type: JPEG image size: 359976 bytes class:

unit 8 dimension: 424*283 pixels
Fig 4 showing the results of image2 and fig 5 showing the

results of image 3.

Conclusions and Future work
In our suggested approach the size of the structuring
element are calculated and used to detect the cancer cells

from different mammography color images. Calculating
the SE size automatically applied with different
mammography images to be processed. Further
development of the method will demand obtaining more

exact criteria PSNR and Max.Error as well as a thorough
evaluation of the possible effects of noise. PSNR values
proportional with SE length when the SE length increase

PSNR values are increased too. Also, the effects of
parameters like lengths of SE (when the SE lenglh
increase MR values are decreased). Our suggested method
need to post processing therefore an adaptive mask to
enhance the results after applied top-hat transformation is

suggested. Experimental results show that the suggested

method is simple and effective, which makes the
extraction the cancer cells from different mammography

images. The extraction cancer cell regions from the given

image are highlighted in the frnal output of the image.

The proposed system can be extended for some other

modality of images like CT and for different parts of
human such as brain and this proposed method can be it
application in the Medical field and other research areas.

Table l: circular structuring element with different diameter values for
Cancer of MammograPhic image.

¨̈赫赫

Imge l.
Type: JPEG lroge
Size:556200
bytes
CIN: unit 8

Dimensions:
618'300 pixels

rnuge z
Type: JPEG
Imge
Siz:281500
byres
Cls: unit 8

Diremions:

1靡嘔e3

ぃヽ e:JPEC Image
Sizc1 359976 bメ es

Class:unit 8

Dimenslons:

424■ 283 pixels

PSNR
(dB)

Max
Eror

PSNR
rdB、

Mu
Ermr

PSNR Max

221

127

172

40 197

103 186
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Figure4:Top-Hatdetecting: originalimage(2);(a)and(e):fromLefttorightafterapplicationoftop-hat(circularstructuringelementofdiameter
are ( 10, 20, 30, 40 and 50); right after contrast enhancement

0氏9inalimage 2
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rigygS,]ogUa1 detecting: originat image (3); (a) and (e): from
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INTRODUCTION
A watermark is a unique or special image that is embedded
on a paper or document that consist text or images. The
watermark is designed in a way through which appears
only when it is viewed by transmitted light or holding it in
a particular an gle fl. 2,31. Warermarks ire used to identi$u
the owner of the image/content and to prevent
counterfeiting them. But, this was not possible in digital
content. The vast growth of Internet has allowed users to
copy the digital content and distribute them without
control ofownership. Copy protection system is one ofthe
widely used applications of digital watermarking [4]. It
can-be used either to prevent unauthorized copies oliigitat
media or tracking the source of any Aata. Oigitat
watermarking techniques provide high security to aigital
content by allowing only authorized person(sj to ,oai5,
or detect the watermark [5]. Some recent watermark
techniques 16, 7, 8, 9, 10, I I] prevent others from
modifying or detecting the embedded watermark in a

digital content. Watermarks that are embedded on a digital
content should be imperceptible both statistically and
perceptually. Once the watermark is embedded in a digital
content, it is not possible to retrieve the original conient
by separating the watermark from the contenl The quality
of an image should not get affected when a watermirking
is embedded to it. i.e., when a rvatermark is embedded in
an image, it should not be visible to the naked eye. Each
application might have data with different sizes to be
embedded as watermark. The perceptual impact and
robustness will be directly affecied because oi various
sizes of data. Possibility is always there for a user to know
the exact algorithm to detect and render to inactivate a
watermark. Therefore, selecting a unique key for
watermarking is the only way to secure ii. Now, it is
impossible for the unauthorized user to know the exact key
even if he/she knows the exact algorithm. This increasei
the strength or reliability of the watermark. Visible
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watermarks arf similar the paper watermarks, as the

watermarks will be visible to the naked eye. Invisible
watermarks are imperceptible and cannot be viewed
through naked eye. Numbers of techniques are used to
implement invisible watermarking. An invisible
watermark can be either robust or fragile. The use of a

fragile watermark is important when one wants to veriff if
the protected media was tampered with or not.

Problem Statement
Robust watermarking is atechnique in which modification
to the watermarked content will not affect the watermark

[], 12, 13, and 14].
The B-tree was created by [5]. They are general
classes of balanced multi way trees which serve as an

indexing mechanism for structured dat4 and are geared in
particular towards large paged files. Two classes of B-tree

variants were recognized, B+trees and B*trees, they
offer additional properties over the original model. B-hee
keeps data sorted and allows searches, sequential access,

insertions, and deletions in logarithmic amortized time.
The B-tree in which is a generalization of a binary search
tree in that more than two paths diverge from a single node

[6, l7]. B+ Tree is a variation of B-Trees a structure of
nodes linked by pointers and anchored by a special node
called the root, and bounded by leaves has a unique path
to each leaf, and all paths have equal length stores keys
only at leaves, and stores reference values in other,
internal, nodes guides key search, via the reference values,
from the root to the leaves.
The shape of the curve is basically based upon a set of
control points that fundamentally describe its properties
and its curvature. The algorithms that are used to generate

the curves are primarily based on these control points.
Thus if the intruder knows the set of control points it may
lead to discover the shape of the curves with a trial and
error on the method or algorithms that are originally used
to produced the curve[21].
The rest ofthis paper is organized as follows. Lagrange
polynomials are presented in section 2. Mathematical

morphology are presented in section 3. B + tree are
presented in section 4. In section 5 the proposed
watermark approach is given. In section 6 the Performance
Analysis for the proposed approach is presented. Finally,
conclusion and discussion are presented in section 7.

Objective of Research
In this paper new approach to generate key watermark by
using B+ tree as novel utilization to improvement digital
image watermarking algorithms and to get good quality
watermarked image for effective watermarking The
proposed approach consist offour preprocessing stage, B+
tree as compression and indexing stage, security stage
based on parametric Lagrange polynomial and embedding
stage based on methodical morphology.

Related Work
Several researches in the field of Digital Watermark were
developed. The presents survey include previous related
work to the research objective:

Sci., Vol. 26, No 1,2015

1- Suhad M. Kadhem "Using B+ Tree To Represent

Secret Messages For Steganography Purpose"[22]. ln
this research was suggested approach based on used B+
tree for store the secret massages (that want to be sent) for
increased the steganography system efficiency in a

manner that prevent redundancy ofthese massages or even

sub massages in order to provide efficient memory usage.

Flexibility of the B+ tree gives good result to build many

meaningful messages and builds a special dictionary. In
this method, there is no ambiguity in retrieving secret

message from its code.
2-  D.Phani Kumar, G.RoslineNesakumari,
S.MaruthuPerumal, "Contrast Based Color
Watermarking using Lagrange Polynomials
Interpolation in Wavelet Domain" [24]. Robust and

blind color based watermarking scheme are proposed

based on embeds color watermarks in color images using
Langrage Polynomial Interpolation (LPI) in wavelet
domain. Only a tiny quantity of information is required to
extract the watermark key. From the watermark key easily
can retrieved original color watermark from the
watermarked image. The watermark key was generated by
using chaotic mapping technique.
3- G.RoslineNesakumari,Dr.V.Vijayakumar,
Dr.B.V.Ramana Reddy ,"Generation of An Efficient
Digital Watermark Key Based on Honey Comb
Polynomial Interpolation Approach" [25]. A new
mechanism proposed consists of two stages for efficient
authentication based on Honey Comb Polynornial
Interpolation (HCPI) and Morphological Border Sorted
Pixel Value Difference (MBSPVD) scheme. A sirnple
polynomial interpolation technique on new hexagonal
structure called Honey Comb structure (HCS) is used for
generating the key of the digital watermark.

Theoretical Background
1- Lagrangian polynomials
Lagrange Interpolation formula is one of the most
commonly used interpolation functions. When
constructing interpolating polynomials, there is a tradeoff
between having a better fit and having a smooth well-
behaved fitting function. The more data points that are

used in the interpolation, the higher the degree of the
resulting polynomial, and therefore the greater oscillation
it will exhibit between the data points. Therefore, a high-
degree interpolation may be a poor predictor of the
function between points, although the accuracy at the data
points will be "perfect"[8],[19].The Lagrange

interpolating polynomials L 
N , K has degree N and is I

at X= X1 and1at X:.I -.where 
j * kKl

Lx.xG)= (x-x )(エ ー タ1)… (χ ― χ )(r-x +[)… (X― X

(χκ―″。)(″ κ― ,I)… (アκ―工κ+1).… (,κ ―,″ )  (1)

Πl。 (,一 ぅ)

Π猟(χκ―
'′

)
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Notethtt Πχ二予κ=1.2.3.…M
The interpolating pOlynOmial may be written as fO110ws:

らlI)=Σ ytι″,κ (・)=乃ち.0(・)+乃ち
“

(χ)+.… +んιvⅣ (χ) (2)
ItisjustalincarcOmbination OftheLagrange interpolatiOn

polynOmials ZⅣ
,κ (χ)with theッκ as the cOemcた nts

[20].

A‐ DilatiO■

И ①Bル
I椰部 1蹴棚躍樅

21颯
霧∬脳獅樽椰ξ辮[

B‐ Eros10n

榊亀蠍nttr脂ぼ駆搬掘壁
λttF諮 11ド

精i躍ご‖糧iFTl:麗蹴∬‖

i∬:i燎l寵躙翼肌ittTT精攪:f

pixels in the structuring element falls over a white pixel inthe image, then change rhe ,black, pir"i in irr" irug.(corresponding to the position on which the center ofthe
structuring element falls) from .black, 

to a ,white,.
A@B

C- Border
Border detection is an important function for object

identification and is also a. critical pr._pro".rring step inimage segmentation. Result of ttre finai pio""rr"O irug"
is- ottained by the detection of bordeis oi un i*ug..
Mathematical Morphology (MM) is a new mathematical
theory which can be us"d to pio."r, and analyze theimages. It provides an alternative upprou"[-'to irug.
processing based on shape concept itemmed from settheory, not on classical mathematical ,ta.fing *a
analysis. In the MM theory, images are treated as sets andmorphological transformationi which derived from
Minkowski addition and subtractio, ur" a"fin.J to extract
features in images. The structuring element 1Se; Aeciaes
the performance of morphological-operation.'--
G(A) = (l oE) _ (l o E) i:l
Where G (A) denote the border of the image A. It is
defined as the difference set of the dilation aid Erosion
t231.

B + Tree
B+ tree is called an index ofdatabase, such that each

record will be stored in the database, the reference number
(and the key) of that record will be stored in th. g* tr"..
So when we want to reach a certain record, wL neeO to
know its key to get its reference number fro, tt 

" 
B* tree.

When we get the reference number of that record we can
retrieve the required record directly. B+ tree is a, a.rangea
and balanc.ed trec (see figure I ), ana this is why it is so fast

i:.^:,I1"",iC. the required data. B+_trees distinguish
rnternal and leaf nodes, keeping data only at the le-aves,
yvheleas ordinary B-trees wouii also store tevs in ttre
interior. B+ tree insertion, therefore, ,"quir., irurugirg
the interior node reference values in adaition t- simply
fi.nding a spot for the data, as in the ,irnptl, e+...
algorithm [15,16, l7].

.P-1t*".*:1 as a specialdictionary for storing data (with
rnerr codes) ln a manner that prevent redundancy ofthese
data or even sub data in this dictionary 1in orOeiio provide
efficient memory usage), with Accordance to the
Iouowing conditions [22] :

l. Store data in this dictionary (if it is not found) and get
its unique code (at send process)
2.. R.etrieve the unique data wlren we have its code from
this dictionary (at received process).
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Figure 2: Morphological Erosion.

Figure 3: An Example of B+ Tree.

The Proposed Approach
In the follorving section descript the main stages for the

proposed approach at sender side that shown in figure (4).

The proposed approach consists ofthree main stages. The

first stage is Digital Watermark Key generation (DWK),
based on sensitive pixel values from watermark image and

B+ tree indexing method , Second stage is the security
phase based on parametric Lagrange polynomial that
represent as encryption stage, and third stage is embedded

the encrypt DWT in the host image based on morphology
operations.
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Figure 4: The Main Structure of the Proposed Approach.
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1-Key Waterulark Generation Stage
A-Preprocessiig Operations

Generate watermark key is produce in this paper by using
small as possible information that refer io'watermark
image that agreed between the authorized partief I.e. the
proposed approach starts by selecting the gray image
watermark image(secret image) t" g"i".ut. the
watermark key.

,11.^^Oi:0.:"ssing operations play main role on gray
rmag: t9 extract the positions (x, y) pixels only 

-that
contain the same pixels values for'e*arpie white or black

Hala B,A卜 Mustan● rlyah J Sci,v0126,No l,2015

Figure 5: Preprocessing Operations,
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dexing structure), that was
operating in a manner that prevents redundancy Ofthese

DWK Or even sub DWK in order to prOvide emcient
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that increases the robust and comple対 ty features for key

watermark.A parametric Lagrange interpolation suggests

the movcment of a point through value oftime(t),tWO

funclon(x(t),y(t)).The posilon ofthe particle attime(t),

increasc the security in polynomial generation and for

more eflort for attacker. Where dealing with Lagrange

polynomial'om two dimensions(2D)to three dimension

(3D)as shOW in equation below.

″0=ブΠl=中群 ④
Where:

P(3)=ΣLlρ
`(=)

(5)

The value of(ti) generate by using random generation to
get the value of (t) more random and Difficulty guessing

by attacker.

t(i)=t(1‐ 1)*a+b (6)

Where a and b integer random value and b change by this

equation ((b+2) mod i) to get more randomization for (t)
value and prevent redundancy. And increased the isolation

of the polynomial coordinates. The value of (t) the same

at the sender and receiverjust they agree about the initial
value of(t (l), a, and b) value to generate the complete

value of(t) vector.
That very important note any change in the value (a, b,

t( I )) due to change the key generated because it dependent

on (t) value. These values provide more flexibility features

in key generation process to product different efficient
keys.
The DWMK unique code that obtain from algorithm-l

use as inputs to parametric Lagrange polynomial function

with pi(t).
In the following figure (7) shown the complete algorithm

to generate parametric Lagrange interpolation'

Algotith m -2 : Pammelric Lagrange I nterp olalio,t Method-

Inpul: control point of curve (xi,yi) where ore list d code,'t,

and i{ t0 n ( where n is Code counter (n) ),and t(i) than

generate by the equation(6)
watermark

PracosI

拗 r:Let Fl
S``′ 2=whilc(x←n)dO

Step3:let sum判

Srapイ :Fori=O to n do

Srap S:Let p=1

S′″
`:Fori=O tO n dOsrap tt lfi andj are not equJ then Lt

p=p.:_`た

S″∂:nexti

srap 9,sum=Sum+p*対
sttPra nextI;tx)=Sum
sraprr:x=x+1

r2f End

Figure ?: Generate Parametric tagrange Interpolation.

-i- Embedding Stage
Watermark key is embedded in the sorted pixel locations

of morphological border pixels on host image using

morphology operations to extract the border that

illustrated in section (2). This approach overcomes the

weak robustness problem of embedding the watermark.

The basic PVD method, determines whether the two

consecutive pixels belong to an edge or smooth area by

checking out the difference value between two

consecutive pixels. If the difference value was large, i'e.

the two pixels are locatqd in an edge area; more secret data

can be hidden here. On the contrary, if the difference value

was small, i.e. the two pixels are located in a smooth area;

less secret data can be embedded. Therefore, this scheme

produces watermarked images that are more similar to the

original images than those produced by LSB substitution

schemes, which directly embed secret data into the

covering image without considering the differences

between adjacent pixels for more detail see [23].
Algorithm:" Mutti-structure elements morphological
border detection"
Step 1: Construct structure elements Er of different

directions accordingtothe method presented section (C)'

Step 2: Use the structure elements got in step I
respectively to detect the borders Gr (D) of original image

by morphological gradient border detector.

G(D) = (D @E) - (D eE)
Step 3: According to every detected border Gr (D/ in step

2, use synthetic weighted method to calculate final

detected border by:G (D):IIL, Wr Gr(D)
Where: G (D) is the final detected border of original

image, m is the number of structure elements and Wr is

the weight of different detected border information' It can

be calculated by different methods. In this paper, we

calculate Wr Dy w = 1l m.

The proposed watermarking approach which is used to

embed the watermark key in the host image is summarized

in the following figure (8) that shown an example in the

sender side.
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Watermark Key Generation

Encryption Stage

t---- Embedding Stage

TT$tL Positions (xi ,yi) for black or
white pixels

B+ tree as compress operation

Encrypt DWK based on parametric Lagrange

polynomial

Embedding the encrypt
watermark key in host image
based on morphology border

operations

-------J

告
=敷

響=R`嘘たrJra 1/1“′Pas″ο″. -.6v........_J. ,rc.r.eye u,e untqae posrtion llrhite pkels tromList of Cotle
Input: List of corte
Oulput: veclorlor whit pixel position

Process:
Step_I: For each code in List ofcotle do the followins
. r(rhe code is found in Bt2) Then do the iollowinir. Ketrieve the term of the last point of the 

-vector 
that

the code refer to it

?. Searchinthelistofthistennonthis code
:. Get-the lengh of rhe.rowthat f,u""if,. Lrt point, una
the reference ofthe previous pornt

Follow the reference ofthe previous point with theirspecific code, and take its point and concatenalte';;;il ;;;,point, then follow the reference of its pr"rious'poi; *il;;,
specific code and so on, until we get th; row.
Step 2: End

Figure 9: The B+ Tree Algorithm to Retrieve rhe DWK

Figure 8: the Proposed Approach in Sender Side.

Reconstruct Watermark process
Extraction procedure is a nature blind extraction which

u.ses gnly host image as input. Morphology ope.ations
started on watermarked image extract the DWK. DWT isdecrypt . using parametri; Lagrange poiyro*iuf *symmetric_ encryption key to obtain-ed on ,rqr.r.. ofunique codes, apply B+ tiee algorithm to ,p..t-r.tri"r.
the black pixel position for-watermarkil;*; andreconstruct the watermark. ln the following fiiure (9)
shown the B+ tree algorithm to retrieve th;;'WK:
Examnle

.|,1J11!],*ng simpte example illustrated the storingwrrn compression features that available in B* tree toproduce compression unique cods (DWT).o B* tree store one watermark image positions
Jmage I (position vectors)
[( 1,4),( 1,6),( 1,7),( 1,8)............]
[(2,3),(2,4),(2,5),(2, r 0),. .. .. . . . .. j
( 1,4)+ 0000 I word 1[ind( t,4),0-001 l,_0,0,i)])
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(2,3),(2,4),

(2,4),(2,5),

1撒瑞i∫瀞撤躙ぶ『8雰硫h

code l.

缶ノ糧 卵 1吊鳳督 肥ち盤f選ぶ 鵠 ぶ 脚 社 8

with code l.Btt tree win match the code and retrieve the

speciflc point with code l.

鰊 棚 榊爛
盤黒と推:鳥認'絆ふ::凛ierop∝

“
叩F∞ぬ`

as shown in Figure(10).

000H word([ind(1,6),00100,9991913,υ ])……………2

00100 word([ind(1,7),0

01000 word([ind(1,8), )])―
―‐ ‐‐― ―‐ 1

Figure 10: Reconstruct Watermark of the Proposed Approach'

Extract the watermark keY

Extract the position for Pixel border
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Results and Di;cussion
The proposed iiiproach is experimented on all 4 images
Cameraman, Len4 and .tines of ,r." zieiii'of Figure(l.l) Ile gray watermark considered fo11f,. .*r..irn.nr,
with different ofsizes as shown i, fig*" tll. iigu." 1r:;represents the boundarv.images UaseA on morpfrological

9^":9g atgorithm i,r"n. rn stage_2. Figure (14)represents the watermarked- images using the-pioposed
approach. The watermark key b-its are inr.rt"i i, tt"boundary pixel locarions. taUte 1f; sf,owr'ill rr4"an

,t3j:1:, 
."o. Ratio 

. 

(M S E), r"uk i iinul_io_NoL nutiorror\K, ano stmrlaritv tests values for all the 4 images.From the Table (l) it Is ctearly 
"uia*t ttuiulirt.'i*ug",

show high MSE, PSNR ana simitariry-r"fr", *ti"t,
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Figurel l: The Host Images.

Figurel2: The Morphology Images

● Providing high capacity fOr steganOgraphy stage.
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Figurel 4r Watermark Images.

Table 2: B+ Tree Indexing Ratio.Tablel : Imperceptible Test

Host Image
watermark

MSE PSNR similarity

camcrainan 144.5 58.14 1

Lena 131.34 47.54 1

Lines 94.40 46.63 0.96

Circles 83.86 45.21 0.98

watenlnark

samolcs

slze rows columns ＣＸ
　

。

ｎｄ

“

Sample-1 335 KB 88%
Sample-2 281 KB 208 85o/o

Sample-3 110 KB 89%
Sample-4 408 KB 87%
Sample-5 991 KB 90%

Criteria for between Traditional and
Logo size Traditional Lasranse Parametric lagrange The orooosed aooroach

MSE PSNR SIM MSE PSNR SIM MSE PSNR SIM
2482 3208 0.9't

1067
60*60 1260 4652

'able4: Time Executed Comparison between the Tradltional and
Logo Slze Traditional method Time Parametric lagrange Time The proposed approach

347m 217m
646m 345m 004m

60*60 701m 314m 007m

Tablc with 10%Cropping Attack

Logo size
Traditional method Parametric lagrange Proposed approach

MSE PSNR SIM MSE PSNR SIM MSE PSNR SIM
32■ 32 2395 0.99 4020 3208 4572
50● 50 2900 2776

1849 3712

able 5‐2:Grav Logo訥 ith 15%

logo size
Traditional mcthod Parametric Lagrange Proposed approach
MSE PSNR SIM MSE PSNR SIM MSE PSNR SIM
23.95 4020 32.08

50*50 32.07 2900
0.99 1260 0.99 4552

´
レ

一
　

　

　

　

　

　

　

　

”

／

●ble 5-3 with Salt and Pepper Attack.
bgo
size

Traditional method Parametric Lagrange Proposed approach
MSE PSNR SIM NIISE PSNR SIM MSE PSNR SIM
4773

60Ⅲ 60 5026
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Security and Analysis
The evaluation the performance for proposed approach
based on the security features and comparisons between
the proposed approach and traditional method are
performed according security robust and time execution.
Figure (14) shows the gray logo with different sizes, which
use in the test measurements.

お聾
）
↓

Figure 15:Gray Logo with sizc a―
(32+32),b_(60● 60),and C‐ (50+50

c
Figure l7: a-Watermark Image, b-
Cropping Image.
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(b) (C)

輛
　

鬱

団

Ｉ
Ｉ確

罐

輌

”

”

Ｉ

”

鮮

●

Ｓ

ａ

Figurel6: PSNR Comparison

_1 /

Figure l8: a-Watermark image, b- Image with Salt and pepper Attack.
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一

Figure I 9: The result ofextract [-ogo under salt and pepper attack .

l. Table(3)and figure(16) illustrates traditional to
generation watermark key by using Lagrange polynomial
without parametric form and give acceptable in MSE,
PSNR and the similarity between host image and
watermark image, but time execution problem is appear
as shows in table (4).
2. In table (3&4) show the results of the proposed
algorithm based Parametric Lagrange that provide more
robust for watermark generation by adding the secret
parameter (t) with decrease the time execution .
3. In table (3&4) show the results of the proposed
algorithm using B+ tree indexing succeed to solve the
execution time problem and make the key generation so
faster and at the same time kept the acceptable results of
fidelity criteria .

4. In tables (5-l) and (5-2) shown the result of the
cropping attack with I 0% and l5% ratios from watermark
image appear that the proposed algorithms succeed to
stand cropping attack, where the results shown in
figures(l7and l8) that no change from the standard
w-atermark image, therefore show this algorithm not
effective with cropping attacker.
5. In table (5-3) and figure(I9) the results shown less
effect to the noise( salt and paper attack) than Lagrange
interpolation, and some result stayed as same result under
the noise that show the robustness of algorithm under
attacker.

l0%Cropping lmage, c-15%
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CONCLUSTO|{S,
This paper was presented a new gray level image

watermarking approach that combines between B+tree,
parametric Lagrange polynomial, morphological
operations and watermark techniques in order produce an

efficient watermark approach. Through the current
research work, the following conclusions are derived:-

l- Using B+tree in proposed watermark approach provide
efficient results to reduce amounts of data that
embedding in host image. And B+ tree succeed to
compress with efficient manner to produce few unique
cods about 50o/o at least from the number ofblack pixel
positions.

2- Using parametric Lagrange polynomial based on time
parameter (t) as secret key that agreement between two
parties increase the secrecy and integrity and increase

the difliculty in front of intruder with consuming time.

3- Combine parametric Lagrange polynomial and B+tree
succeed to solve time execution problem that appear
with traditional Lagrange polynomial.

4- The proposed approach robust against noise and

cropping attacks with efficient results.
5- The quality of an image not affected when a

watermarking is embedded to it. i.e., when a

watermark is embedded in an image, it not be visible
to the naked eye according test results.
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Atlantic Oscillation (NAO) of Baghdad City
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Accepted l1/1/2015 of the North Atiantic andlts association with climate variables, which include all anomalies

of surface minimum and maximum temperatures .So, were calculated this study ,used both

the National Center (U.S.) for the environment and forecasting (NCEP) to calculate the

coefficient of fluctuation of the North Atlantic, and the General Authority form

meteorological and seismic monitoring data to calculate the anornaly of minimum and

maximum surface temperatures of (January, April, July, October) for the period (1989-

2010). The results shows that the climatic changes represented by anornaly surface

temperatures and pressure over Baghdad city is associated with the coefficient offluctuation

of the North Atlantic(NAo) coefficient of conelation value equals (0'168 and 0.201),

respectively, while the value of the corelation coefficient between the coefficient of
fluctuation of the North Atlantic(NAO) and surface pressure anomaly equals (-0.240), so

impact of both these climate variables and the coefficient of the North Atlantic oscillation

are more in winter than in summer.

T

anges caused by the temperature ofsea surface,

which extremely affecting it ,and to understand this relationship, the coefficient oscillation
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INTRODUCTION
The North Atlantic Oscillation is the most important

oscillation of atmospheric variability over the North
Atlantic Ocean. It defined as the difference between sea

level pressure at two stations representing the centers of
actions that occur over Iceland and Azores. In calculating
the pressure difference between the two pressure systems,

Stykkisholmur data in Iceland evaluated using various

other stations to represent the more southerly center of
action [l|. NAO plays a major role in weather and climate

variations over Eastern North America, the North Atlantic,
and the Eurasian continents. The NAO Index is defined

using winter season; December through March[2][31.
The Northern oscillation has two phases which are

positive and negative; the positive phase represents a

stronger than usual subtropical high pressure and a deeper

than normal Icelandic Low. Accordingly, the negative

phase shows a weak subtropical high and a weak Icelandic

Low[41.

In the positive phase, there is a strengthening of the

Icelandic low and the Azores high lead to further

strengthening slope of pressure over the North Atlantic,

and then which causes increased wind power and this

increase allows cold air of the North American continent

somewhat have built himself and moves South [Sl.The
positive phase occurs when a very large pressure

differences between Iceland and the Azores, and this

causes more and deeper cross-Atlantic Winter storms in

the Northeast direction. Accordingly, it brings heat from

the Atlantic to Northwest Europe dwellers and to the warm

wet winters there but get dry and cold winter in the

Mediterranean region. North West winds strongly moves

on the Labrador Sea causing cooling, dwellers and

forming new deep water and dry cold winters in Canada,

green wind is not formed. In a sea of green so much cool

causing the formation of deep water.

Either the negative phase in winter occurs when there is a

small pressure difference between those two regions, and
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winter storms rccurs Ieast and weakest. These stormstrack more solthern tracks associ"i.i-*iii'the NorthAttantic oscilation condirions i;;- p;;;1"" phase.Accordingly, brings warm moist air to tt" VeOit"rranean
16!,fn 

Westel Europe, the positive phl. iu",o'r.uur", ,t 
"warm wet winter storm tracks that ca.ry ui. io the Northya th.e subtropicat high tevets *I pr.'rji. i, rn" ,u*"

1ir:: lh. eastern purt, of th" uriteJ sirter-ir'liL"rv to facea mild and humid winter. Conversely, in n.gutir" pt ur"Eastern North America would U. mor. ,ooi-ii. invasions
as well as Western Europe, especially the Mediterranean
I7t.

RESULTS AND DISCUSSION
To describe the imnact factor of the North Atlanticoscillation on surface ui, t"rp"rut,ir" uni orlrrur" u, ,"u
f::t^il (ryrary, April, r,ly ;J o"i;.ll'#in" p",ioa(1989-2010) of Baghdad .ity tt" ,.f"ri"irf,ip' berween
each was drawn.
The method ofcontrast ofsurface temperature and surfaceair pressure to abnormally tempera;;;';.lo-.iing to tt"following equation has been ,sei il;i; *"r:'
Tuno.dy= XjL, f - rr.......(l)
Tanomaly: Surface temperature and atmosphericpressure anomaly
T: Average surface temperature and atmospheric pressure
anomaly
Ti : Surface temperature and atmospheric pressure.

The.anomaty of T.,n, T *^. ond Sat il;;lculated
within two steps:

I Find monthly average of climate variable for(rmin, lmax_and SLp ) for four-selected months at thesame period of studv.
2. Calculated anomalies of climatic variables byrrb,T:t the monthly average of variables from themonthly values of climatic vaiiables
Figures (l), (2) and (3) describe the behavior ofminimum and maximum surface t.rp.iuirr., unOanomalies pressure at sea level Aaghdad foifour rontt,

* for the period ( I 989_20 I 0).
For T.,n in January .which iepresented in figure (l,a) actfor the time series'for the T.,n., anomalies and NeO. The
ry:lrir: phase (s-ame phase) irappe, tr-zdOs,""a zorO
wh_ere the values for T,in (3.09 and'_4.0:1.C, .ia?. f.faO(0.53and -1.8)while in the negativ,e pt,ur. 1iw".r. ptare;found inl992 where the valuis of i.,;, ilJ N;6 

"quut(21.5)C, 
_ana 

(- 0.66) respeoivety.
Figure(l,b) shovvs the ieries oitir. in April betweenTmin., anomalies and NAO .lt hu, t*o [tlur.r"'on, orthem. is.positive phase in 

.1992,2008, .;j;0j0, ,r,n.,equals (2.44, -1.76 and _1.45)oC, NiO .q*i, 1r.aS, _

Ji^t*a -0.e3), second phase is 
"%;;;;'jdsq,una1998, and rhese values are also .qrif 1i*A _O.rloC,

and(0. I6_and -0.gg), respectively.

In 
Julf., figure,(l,c) shows the rllation between Tmin.,

fli?Iill.t..rrd IA9, it confirms rwo prrase or trrer ereconnation, the first phase is positive in 1993, 1997,and 2005 and Tmin., are equal to (0.56,0.4g,0.69 _)oC,NAo are equal to (-3.14,0.,7,_0.+Cl, ti.,*onIpn*"
is negative in zo Io i_z.slloc,i_0.:qj',r;;*;ilj,

器 蹴wC¶
,?

鰍T男;;鮒:t置蹴:

鰭]鮒1瑞ま|
NAO.In January the
anOmalies and NAO war
have pOsitive phase in 2(

(2.6 and_4.55)oc,andヽ

flllri稲鷺詮:燎∫識

椰 1 蒲
eS and NAO that shOwn in

脳識椰
棚∬翻j魚:鯰器:機:s軸h NAO h oOObtt and

辮醐葺l鮒削J蒲

1'戚:げ l慨 臨 面 m ttw∝n me SLP ttOmali∝
and NAO representatiOn in the ngure(3,a),it nOted that

i鼎:節
NAO are cqual(0.57and‐

)malies in April cOrrelates

鍾鷲墓i麟

31m蹴棚
ll・子〔1;電二:・ llll:ibt[:【 :i:lililillililliegure(3,c),correlates with

躙Ъtta柵掛蠍笠聴螺鷲
輔l         iil量eflPlFil[l'ini

L‖懃樵聯幣
|∬.and 5.57)hpa,祖

d(‐

t

rさヾ ,
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CONCLSIONS
Sea surface temperature has a great ability to
influence in minimum and maximum surface
temperature anomalies and anomaly of sea surface
pressure by the North Atlantic oscillation factor
.therefore ,it has been found that the value of the
conelation coefficient of January between the
anomalies of minimum, and maximum surface
temperature and surface pressure anomaly with theNorth Atlantic oscillation factoi equals
(0.168,0.201and-0.240) respectively, while in April
the value of the comelation coefficient between the
anomalies of minimum and maximum surface
temperature and surface pressure anomaly with the
North Atlantic oscillation factor equals (0.03g,0.324
and 0.183), In July the value of tf,. correlation
coefficient between the anomalies of minimum and
maximum 

lulface temperature and surface pressure
anomaly with the North Atlantic oscillation factor
equals (0.250, -0.075 and -0.1g2), while the value of

the correlation coefficient between the anomalies of
minimum and maximum surface temperatures and
surface pressure anomaly with the North atlantic
oscillation factor equals to (0.319,0.2 64 and _0.017).
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interference, due tO atmOspheric nOise, which is caused by electric discharge in the
,■m AChお o●・_ _"月  0… :“^" L_.`L___」 _  ●           .     _atmosphere and emitted by thunder-storms at sunrise and sunset auiing ,inirum solarcycle, as well as, variations with bandwidth of radio receiver. L g;;;;;:, it is found thatinterference is stronger in winter months than in Summer months diring sunrise, while it issmaller in winter months than in Summer months during sunset. i?lr'roura that theinterference is stronger in Autumn months than in spring"rontrm ariirg sunrise and isstronger in Spring months than in Autumn months durin[ sunset and for'any bandwidth
used' This investigation also showed that the interference increases with increasing radio
receiver bandwidth
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INTRODUCTION
The atmospheric radio noise field strength (in dB
referenced to one microvolt per meter), which is
dependent on it in this search, and expressed in the
following equation:
E = Fo*20logfy +L0logb

Where b is bandwidth in Hz (Noise power is proportional
to bandwidth).

3. The eflective antenna noise factor,f, which is defined
as the ratio of noise power available fiom a loss_free
antenna to the noise power generated by a resistor atthe reference temperature T, (2gg K).

c_PR p sA*
=_=_kTob kTo- kTo

=\
where 

- i @)

^ f. = L\logfo (5)Pp available noise power from an equivalent loss_free
antenna.

kTob noise power available in a bandwidth b from a
resistor at temperature( I,).

(6)

(7)

(8)

(9)

(10)

-95.S dB pV/m
Where.Fa : I0 logf^

f^ is effective antenna
(dimensionless).

6 is bandwidth in (Hz).
Ju is the frequency in (MHz).

Is derived, depending on:
l. Noise power spectral density, p
p_= sA" = kTo W /H, (Z)
Where p noise power spectral density.-

s noise field power spectral density.
A_e ffictive aperture of the antenna, (m2).
* Boltzmann,s constant = L3g x 10-21

Joules/Kelvin.
Ta effective antenna noise temperature in the presence of
an external noise field.
2. The avajlable noise power, pa, at the antenna output

terminals:

(1)

noise factor

ｂＭ
″

〓コ
の

み

〓

From(4),we have

PR=んたちb

PR=島 +10ιοθb-204 dB″
And
P=えたЪ

w£r『 跡肌 =現7〃
Z

S=嘉 ″婢場
Then
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θれ=V120承 17/m/Vπ

Where an iS noise fleld spectral intensity.

From(4)

■たЪ
S=覇

Substituting(12)into(11)yields:

120π几たち

4em

And
En = Z\logen=Fo + ZS.7 6 - 204 - 10logA" (14)
Values of Fo are referenced to a short lossless vertical

monopole which has a maximum effective aperture of:

■_=0.0595λ
2=0.0595(;サ

)2

Whereル おthe tequency in(MHz).

Then t\logA" = 37.2 -
Z\losf* (16)
Substituting (16) into (14) gives:

En = F, * Zolosfy - 95.5 dB pv / m /JE Gz)
Noise field strength, e, is related to e, by:

e = en{6
Or E:Z\loge = En+
L|losb (19)

(18)

Table- I : Values of Atrnospheric Radio Noise Field Strength at Different Values of Bandwidth during Sunrise and Sunset for Four Seasons Over

Baghdad C

Season Datc Hour (LT) Frequcncy

foF2(MHz)

RMS noise fcld
strength

(E)in(05KHz)
bandwidth(μ V/m)

RMS noise field
strength (E)in a
(lKHz) band width
(dB above uV/m)

RMS
strength(E)in a

(3KHz)band輌 dth

(μ V/m)

Winter 1/1ノ2009
7 322 97325 9971

9176 9327 95655

Spring 1/4/2009
9359 97485

9587 9738 99765

Summer 1/7ノ2009
5 88925 90435 9282

9602 9753 99915

Autumn 1/10/2009
6 99685

9561 9712 99505

アル /Vπ

(15)

Values of atmospheric radio noise field strength, vary
according to seasons variation and during sunrise and

sunset, where it is seen from table-l that, higher value of
field strength rvas (9.5815 pV/m) in Winter at sunrise,

while it's lorver value, was (8.8925pV/m) in Summer at

sunrise too. As it is seen that higher value was (9.602

pVim) in Summer at sunset, and lower value was (9.176

pVi m) in \\'inter at sunset too. It is seen that values of field
strenglh are bigger in Winter than the values in Summer at

sunrise, and smaller in Winter than in Summer at sunset.

The value of field strength is higher in Winter and Autumn
at sunrise than Winter and Autumn at sunset, and the

inverse is true for Spring and Summer. The values of field
strength vary according to solar activity cycle, where it is
seen that, the values are higher in all seasons of
2009(minimum solar cycle) than of it in 1999 (maximum

solar cycle) [5]. Finally, the field strength values vary with
bandrvidth of radio receiver, where it increases from
(9.5815 pV/m) when (b is 500 Hz)to(9.7325 pV/m) when

(b is 1000 Hz) and to (9.971pV/m) when (b is 3000 Hz)
at sunrise in Winter, while it increases from (9.176 pV/m)

Substituting (17) into (19) gives the final equation (1)

above [1].
For more information about atmospheric radio noise field
strength, see the references [2] and [3].

MATERIALS AND METHODOLOGY
Due to the absence of ionospheric station to measure the

critical frequencies ofF2- layer over Baghdad during 2009,

it was derived from International Reference Ionosphere

(lRI-2012) model [4], based on the monthly mean

predicted sunspot number. The monthly smoothed sunspot

number data were taken from Australian radio and space

weather services [5]. The global contour maps, which
illustrate the predicted distribution of atmospheric radio

noise values in the world of frequency of (lMHz) and,

also, the variation of mean values of atmospheric noise

with the frequency for each season and for every four
hours local time, are shown in [6]. The same steps given

in [7] were used to calculate the field strength values of
atmospheric radio noise.

RESULTS AND DISCUSSION
The results were listed in the following table:

(11)

(12)

(13)

when (b is 500 Hz) to (9.327 pV/m) when (b is 1000 Hz)
and to (9.5655 pV/m) when (b is 3000 Hz) at sunset in
Winter too. The same results are for other seasons and at

sunrise and sunset.

CONCLUSIONS
L At sunrise, the interference is stronger, during Winter

months than Summer months.

2. At sunset, the interference is less, during Winter
months than Summer months.

3. At sunrise, the interference is stronger, during Autumn
months than Spring months.

4. At sunset, the interference is stronger, during Spring
months than Autumn months and for any bandwidth
used.

5. The interference increases when the received radio
bandwidth increase, and vice versa.

6. The interference is larger during the minimum solar

cycle than that during the maximum solar cycle.
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This research aims to apply the Ground Water Quality Index (GWQI) to evaluate the
groundwater samples in the selective area ofupper part ofdibdibba aquifer southern lraq.
The parameters (TDS, Ca, Mg, Na, Cl, HCOI, SOa, Cd, Pb, Ni, and B) were used to calculate
the (GWQI). The analysed values of these parameters were only exceeding the limits of
WHO drinking water standard. The results of compared the (GWOI) values in the study area
with GWQI water classes type showed that ground water in study area was very polluted
and unsuitable for drinking use. The GIS maps show the GWQI values range not only in
sample location but for whole study area which useful to choose a less polluted areas for
wells drilling.
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INTRODUCTION
Water in all its fypes is very important for human's life.
Surface and ground water are most popular resources for
human activities (drinking, domestic uses, industrial, and
inigation). Also, with increasing and development of
these activities caused contamination of these water
resources more and more. Therefore, a demand for quality
evaluation of water resources is very important to ensure
safe use. Ground Water Quality Index (GWQI) is an
appropriate method for this goal. It's considered as a
recent way that most recent studies walk with its lines.

THE STUDY AREA
The study area lies in the southern of Iraq within Basra
governorate including Safuan area. The area also consists
of population area and one of most agriculture area. So
these activities depend on ground water of upper part of
Dibdibba formation in this area. Therefore, the necessity
of good rvater is very important for population and
agriculture uses, and that require evaluale ground water
and make it suitable for that. Figure ( 1 ) shows the location
of the samples of surface and ground water within study
area.

AIM OF STUDY
The study aims evaluate the ground water quality in study
area for drinking purposes as compared with WHO

standards[1].That Wili be done

QuJly lndex(GWQl).

using Ground Water

Figure l. The location ofthe sarnples ofground water within study area.

GEOLOGIC SETTING
The Didibba Formation extends over large area of
southern part oflraq, and its part ofalluvial fans deposits
of the stable shelf. The age of Dibdibba Formation was

Upper Miocene-Pliocene [2]. The formation comprises
sand and gravel containing pebbles of igneous rocks
(including pink granite) and white quartz, often cemented

into a hard grit [3]. The type locality is in the Burjisiya
area ofthe Zubair oil field in south Iraq. The contact ofthe
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formation with the underlying Fatha Formation is
conformable in SE Iraq [2].
The formation is often covered by sand sheets or by the
alluvial fan sands of Wadi Al Batin [3]. The Dibdibba
Formation deposits in study area covered by the
Quaternary alluvial fans deposits.
Its sediments are generally known as being changed
gradually from marine sediments into river sediments
which are crumbs increased (in quantity and the size of
granules changed from oldness into modems, which does
not have any index fossils) [4].

TECTONIC SETTING
According to the tectonic divisions of Iraq, the study area
is located within Al-Zubair secondary zone, which is
located within the Mesopotamia zone, which belongs to
the stable shelfthat is characterized by thick sedimentary
cover and the disappearance of complex geological
structures. Basis on transversal tectonic divisions oflraq,
the study area is located within Basra block. This block is
characterized by the presence ofmany ofthe subsurface
faults, parallel to each other with direction of north east -
south west [4].

HYDROGEOLOGICAL SITUATION
The Dibdibba Formation aquifer in study area contains
permeable sandstones (partly pebbly) with beds of
mudstone, siltstone, and marl associated with secondary
gypsum. It is 30-260 m thick. The sandstones are probably
hydraulically connected due to lateral pinch out of the
impermeable layers. Available hydrogeological data
indicate that the Dibdibba aquifer is complex;
stratification affects groundwater movement and chemical
composition [3].
Direct rainfall recharge is considered as the a source of
recharge in study area The Dibdibba aquifer has high
values of permeabilities, direct recharge within
rainstorms, accessibility and association with soils
suitable for cultivation. The average of infiltration of soil
is more than2 mlday in Safuan area [5].

DATA COLLECTION AND ANALYSES
The research samples data and its analyses were taken
from ministry of water resources. Twenty three samples of
ground water (gw 1,....., gw23) were located and taken
from study area. The ground water samples were taken
from upper part of Dibdibba Aquifer formation for dry
sesean.

The data analyses procedure includes the parameters of
TDS, and major ions Ca, Mg, Na, Cl, HCO3, SO+ and
NO:. AIso the trace elements of Cd, pb, Ni, Fe, Mn, Cu,
Zn, and B were analysed.

GROUNDWATER ASSESSMENT USING (GWQI)
FORMULA
This approach consists in producing a set of stochastic
simulations, each of which provides a map of the
groundwater quality classes. probabilistic summaries
(post-processing) from the set of simulations allow
producing maps of diflerent types, so to draw the

taith K., Al- Musransiriyah J. Sci., Vol. 26, No 1.2015

xij:Pij/Pid

boundaries of the contaminated areas and evaluate the
uncertainty of such boundaries. Moreover, knowing
hydro-geology ofan aquifer could make decisions about
groundwater monitoring and reclamation easier. Directly
simulating groundwater quality index or some parameter
related to it is often not enough to produce a realistic
numerical model of contamination. Hydro-geology must
also be taken into account to characterize the watei quality
ofan aquifer.
There are many common Indexes used different numerical
formulas to describe the water quality, like The Water
Quality Index Technical Subcommittee was formed by the
Water Qualify Cuidelines Committee of the CCME in
1997 to assess different approaches to index formulation
and to develop an index that could be used to simplifi
water quality reporting in Canada. AIso, the Nationil
Sanitation Foundation Water euality Index (NSFWel),
and the British Columbia Water euality Index are another
example [6].

GROUND WATER QUALTTY rNDEX (cWQr)
The ground water samples were evaluated using the
Ground Water Quality Index which was proposed by [7].
The procedure consists of following steps:

l. Transformation of raw chemical data into
rating values (Y) as regards to standards

In order to relate data to global norms, each value of
a parameter, Pij (field data value of parameter i in cell j),
is related to its desired standard value pid ([l] drinking
water standards considered in present study). Each relativi
value, Xij, can be estimated as:

.. . (l)
To express Xij as a corresponding index rating value,
related to groundwater quality, yi has been assigned to
each Xij value as follows:
e For good water quality, with Xij equal to 0.1, the

corresponding index rating value would be around l;. For acceptable water quality, with Xij equal to I (the
raw value of the parameter pi equal to its standard
desired value), the corresponding index rating value
would be 5; and

. For unacceptable groundwater quality, with Xij equal
to or higher than 3.5 (the initial value ofthe parameter
Pi equal to or higher than 3 .5 times its standard desired
value), the corresponding index value would be 10.
Operational hydrological experience indicates that
Yl:l for Xl=0.1; Y2=5 for X2:l; and y3=10 for
X3=3.5 (usually values of yi lies between I and l0).
For any parameter i in any cellj, an adjusted parabotic
function of rates yij = f (Xij) can be determined for
each cell from 2nd order polynomial as in Equation (2):
Yi= -0.7t2Xi2+ 5.223Xi +6.434 ...(2)

From this equation the corresponding rating yi can be
estimated for any value of Xi. After this transformation of
the field dat4 rhe index formula (GWel) involves only y
values, representing input data for thi'next step in the
development of the indexation formula.

2. The (GWQI) Formuta
The proposed GWQI formula is to assess numerically any
groundwater quality situation can be stated as a
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summation of;weights multiplied by respective ratings of
various parameters i for each cellT as is follows:

r" I
I.AH/O = C t nl \ wri.yri\lLfr' ') ... (3)

Where: C:a constant, used to ensure desired range of
numbers (in this case, C=10); i, r=number of chemical

parameters involved (i--1, . . ., n).
This value is incorporated in the denominator to average

the data; Llri=the relative value of Wi/Wmax, where I/i is

a weight for any given parameter and Wmax is the

maximum possible weight.
Such a weight is a numerical value given to a parameter to

characterize its relative anticipated pollutant impact;

lower numerical values define lower pollution potential,

whilst higher values define heightened pollution potential.

A I/i value would be larger if a given parameter were toxic
or hazardous to ground water quality. Each parameter Pi,
receives a relative weighting (I[ti); Yri:the value of
YilYmax; where, Ii is the rating as related to Xi [obtained
from Equation (2)], and Ymax is the maximum possible

rating for any parameter (Ymax:t0).
After viewed the analyses results for groundwater, the

parameters shows violated of the WHO standards for
drinking water, only chosen to enter to (GWQI) equation.

Therefore, the parameters (TDS, Ca2+, Mgz+, Na*, Cl-,

HCO', SOr2- , Ni, Pb, Cd, and B) were chosen to calculate

the (GWQI) for groundwater samples (Table 1)'

Then, the Weights (Wi) were assigned according to [7]
procedure to these parameters based on their Analytical
Hierarchy Process (AHP) (influencing) in the human

health significance and not in a subjective manner. Table
(2) exhibit these Weights.
The group (l) gives maximum weight (5) than other

because ofthe great influence ofits parameters on human

health more than groups 2,3, and 4 which give its a less

weight (0.38). The extracted weights entered together with
other parameters of (GWQI) equation, to calculate the

Index of rvater quality.

Table l: Percentage and Violation ofground water samples in shrdy area

theヽV■O Standards

Parameter

Percentage of
samples exceeding
the WHO standard

WHO water
quality standard

TDS 100

c♂
+

∞

Mg

Na+ 200

Cl‐

HC01‐

S041

Ni 100

Cd 100 0003

、vhich

Sci,Vo1 26,No l,2015

RESULTS AND DISCUSSION
l.Tables(3)exhibit the(GWQI)values for groundwater

samples that were compared with(GWQI)grOund water

classes'type base on the range oflndex values exhibited

in Table(4).The Value in cvery ce1l of lndex Value

(GWQI)neld in Table(4)resuh frOm(GWQI)fOrmula
ofcorespond cell values ofYi fleld[7].

nc values for
well E N GWOI
l 4775 3019 4764

2 4776 3022 4398

3 4779 4810

4 4787 3023 4260

4779 3015 4608
4781 3015 4789

7 4784 3012 4140

4784 3010 4377
4779 3010 4333
4777 3008 4661

l 4772 4824
4775 3961

3 4768 3016 4823

4 4772 8 4025

5 4781 8 4725

6 4769 5 4793

7 4763 8 4056

8 4760 3021 4465

9 4758 3016 4619

4767 3023 4199

4775 3026 4769

4773 3028
4768 3016 4615

samples

2. The comparison shows that all groundwater samples

lie within very polluted class water. So, all samples are

not suitable for drinking purposes according to (WHO)

standard []. Therefore, the ground water in study area

need to special treatment operation before any human

use.

3. Table (3) represents the (GWQI) values just for
groundwater samples node location. So, it will need to

separate the (GWQI) to cover the whole study area. This

method uses the GIS techniques based on interpolates

principle which was used by [7]. Therefore, this process

was applied for the ground water samples of Dibbdiba

aquifer.

Table 4: (GWQI) gound water classes type base on the range of Index

values
YI Index Value

(GWOI)
Groundrvatcr
Class

1 0481(0-0481)
Very Good

1202(0481-1202) Good

5 2403(1202-2403) Pennissible

3605(2403-3605
=>4,806(3605-
4806) Verv Polluted

4. Figure (2) shows the (GWQI) GIS map of groundwater

in study area. The (GWQI) GIS maps used Arc GIS (V.

10.2) software show the GWQI values range not only in

samples location but for whole study area. This will be

useful to choose less polluted areas to drill wells in order

to give less polluted water which may can treated
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subsequent . Eigure (3) shows rhe GIS map of (GWeI)
crilss type based on Table (4). The map shows the very
polluted water class.

Figure 2: (GWQI) GIS map of goundwater in study area.
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Figure 3:GIS map Of(GWQI)class ttr based on Tablc(4)
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Th€ study of fungal isolates ttrat c
different locations in al qahira/ Baghdad showed a variation in the isolated fungi and the
percentage of frequency. wh_e1e 

lhe record: Bipoloris howaiiensis higher fre-quency%
35.2, Emericella nidulans ll.slu Fusarium pallidoroseum lt.|o7o, paeciloryt.,
variotii 29-40/o. And amounted to fungal growth rates in the light oils (2, i.5, 4.g, 7.5im)
and medium oils (6,6.5, 5.5, and 7.5) cm. The resurts showeJthe effeci oriungi on seed
germination Significant differences in the percentages of germination (before and after
1!: !lgy: that treared bv crude oir) as recorde a: @z.l-si.l1%o Bipotiris havaiiensis ,(3046.6)% Emericella nidulans , (36.6-42.6) %io Fusarium pallidoroseum ,(2g.3-
52.3)Yo paecilomyces variotii compared to control ( 100)% . effett fungus inhibiting of
the length of radicle and plumure isorates the oil before treatment to ciri ro, all genus.
on the contrary, radicle lengths averaged r.4, r.2,0.5 and 1.4 cm and 

^n"r^g" 
rengths

plumule 0.8, o.5,0.1 and 0.6 cm for fungi Bipolaris hawaiiensis, Emericella nidulans,
Fusorium pallidoroseum and paeciromyces viriotii respectively after oil treatment .
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ABSTRACT
(60) swabs were collected from patients with bed sores infection.The bacterium
Peptostreptococcus anaerobizs was isolated from these infections with(34.7o/o),as well
as, others bacteria where isolated aerobically and anaerobically such u Escherichia coli,
Pseudomonas aeruginosa and Bacteroides fragilis. The bacteria which isolated
aerobically and anaerobically showed clearing differences in their susceptibility to
antibiotics and the antibiotics Metronidazole, Ciprofloxacin, Cefoxitine and Augmentin
were the best antibiotics to treat the bed sores infection , which their susceptibility to
them rvere betu'een (66.6 % -100 o/o). The Screening results for virulence factors of
Peptostreptococcus anaerobizs confirmed that the bacterial isolates showed positive
results to haemolysin, betalactamase, lipase, protease and biofilm production with
percentage (100%, 100 yo,64 .7 yo,70.5yo and 100% ) respectively.
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ABSTRACT
The aim of this study for compared between effect of Juniperus phoenicea and some of
antibiotic on isolates to P. aeruginosa and K. pneumonia and for this were collected
(40) smear with burn infection from burn hospital in medical city and Alemam-Ali
hospital in Baghdad during the period between November 2012 to Decernber 2012. (15)
isolates were diagnosed as P. aeruginosa,,(11) isolates were K. pneumonia and (5)
swabs have no grow.The results showed that percentage of infection in female was
0/o66.6 more than the male %o33.4 and the range of age (20-29) year more than the other
range years to exposure to bum infection. The results showed that P. aeruginosa was
sensitive to imipenem with resistant was %o20,while bacteria showed resistant to
ceftazidme the percentage ofresistant was o/o93.also K.pneumonia isolates were sensitive
to imipenem with the percent of resistance 7ol8 ,while the percent resistant to cefepime
was %l00.The results showed lhat P. aeruginosa was sensitive to Juniperus phoenicea

and less ofconcentration effect on these bacteria between (100-a00)mg/dl.
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ABSTRACT
The field experiment was conducted during the growth season of (2012-2013). The
experiment aimed to study the effect of coconut Cocos nucifera milk in two
concentration 50, 100 ppm and the extract of Myrtus communis leaves with two
concentration l0,20yo on growth and yield of Viciafaba.
The result showed that increased significantly in plant height, leaves number, branches
number, stem diameter, nudes number, dry weight, surface area, crop growth ratio, LAI,
absolute growth, chlorophyll content, pods number, seed weight, weight and length of

pod and percentage of protein in seeds in all treatment compared with control plants.
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ABSTRACT
In this study, data of gaseous pollutants in the atmosphere namely Co and Soz at AL-
jadriya regian, southern Baghdad are analyzed. Data was taken from the air pollution
and environmental improvement Division (technical department) of ministry of
environment/Baghdad for years 2010,20lland 20l2.Some meteoroglicial factors was
employed to study their effect on these gases. Results show that at Aljadiriya station
the concentration ofCo andSozreaches the order of0.005 and l.24ppm respectively as
a highvalues. Results Also showed that meteorological factors have a obaviowy effect
on these gases, which indicate that co has high values on winter while Soz was high at
summer and it was found that the concentration of pollutants are directly correlate with
temperature and inversely with wind speed.
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