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FORWARD

With well- established ambitious steps on continuing success way, IJST is coming for you all
today in its new volume, the seventh volume for year 2012,

Year after year, IJST proves its strength and faithful belief in developing our scientific
communities among Arab World, especially in Irag by giving an opportunity to all
researchers to present their fruitful achievements in main vital fields to let all world knows
that we are still the first leaders in civilized scientific life, despite all the unfortunate
situations or constraints.

1t is my pleasure to welcome you and present you a new issue of our Journal, Volume 7, No.
4 (2012), the fourth issue of this year, with diversity of researches and elite experts of the
Editorial Board and Advisory Group. The members of Editorial Board, the ICAST and TSTC
teamwork and I hope you will find this collection of research articles useful and informative.
1JST has owned a new ISSN registration number, that is: 2305-9346 instead of the previous
one, as the first volumes in 2006 issued by Ibn alhaythum, any change in the title needs a new
ISSN according to the International Standardization Organization, and this step had been
taken for ensuring the high quality and standards of our journal for being internationally
recognized.

The journal is one of the scientific contributions offered by the International Centre for
Advancement of Sciences and Technology in cooperation with Treasure Est. for Scientific
Training and Consultations to the science and technology community (Arab region with
specific focus on Iraq and International).

Finally, on behalf of the International centre, I would like to express my gratitude and
appreciation to the efforts of the Editorial Board, Advisory group with their valuable efforts
in evaluating papers and the Editorial Board Secretary for managing the scientific, design,
technical and administrative aspects of the Journal and for preparing this issue for final

printing and publishing.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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Effect of pruning and spraying with paclobutrazol and zinc sulphate on fruits

quality of fig cv. Aswad Diyala and percentage of cracking

Abass M. S. Al- Hmadawi (1) & Rokia M. H. Al — Numani (2)
(1) College of Agriculture / Al- Kufa University (2) College of Education / Al- Kufa University - Iraq

ABSTRACT

An experiment was conducted on private orchard at Al- Abbasyia / Nijaf on 15/1/ at 2010 and 2011
respectively to investigate the effects of pruning ( 20 ,40 and 60)% and spraying with paclobutrazol and
Zinc sulphate at conc. Of (100,150 and 200) mg/L and (2000 , 3000 and 4000 ) mg/L each ather 6
weeks before fruit harvest on the Total soluble solids, , total sugar , vitamin C , percentage of
carbohydrate , firmness , type of cracking and total cracking on ripe Fruits of Fig cv. Aswod Diala .
Results indicated that fruits of treated trees with pruning and spraying with Paclobutrazol and Zinc
sulphate increased the Total soluble solids, , total sugar , vitamin C , percentage of carbohydrate ,
firmness and reducing percentage of cracking and total cracking compared with control treatment .
The treatment of pruning 60 % and Paclobutrazol 200 mg/L and Zinc sulphate 4000 mg/L was
significantly increased the total soluble solids, total sugar , vitamin C , percentage of carbohydrate ,
Firmness for the two growing seasons , respectively and , this treatment gave the lowest percentage of
longitudinal , tertiary , quaternary , basal cracking's and total cracking for both seasons.

Key words: Pruning , paclobutrazol , Zinc sulphate , Fig.
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INTRODUCTION

The genus Ficus includes species ranged from
600 to more than 1900, with most found in the
tropics or subtropics and only a handful with
fruits considered edible (1). The cultivated fig,
Ficus carica L., (Moraceae), is clearly of
greatest importance as a source of human food.
The fig fruit has long been associated with
horticulture in the Mediterranean region (2)
and is considered to have been "first brought
into cultivation in southern Arabia" (3). Wild
or "nearly wild" figs are reported throughout
much of the Middle East and Mediterranean
region (4). The United States ranks sixth in the
world’s production , representing 4.6% of the
total production (5). AL- Hamdawi ( 2009 )
showed that pruning treatments and branches
removal treatments and their interactions on fig
tree cv. Wazeri caused increase in total soluble
solids, total sugar , vitamin C , percentage of
carbohydrate , Firmness and a decrease in fruit
cracking percentage compared to control
treatment (6). AL- Uajjani (2011) noticed that ,
the pruning of fig trees cv. Aswod Diala at
level ( 25 and 50 )% reduced the proportion of
fruit cracking and increased the total
percentage of carbohydrate , total soluble
solids, total sugar , vitamin C and firmness of
fruits compared to control treatment (7). EL-
Khawaga (2007 ) observed that pomegranate
trees when applied at (50 ,100 and 150 )
mg/liter paclobutrazol and Zinc sulphate (2000
, 3000 and 4000 ) mg/L in late May and mid-
July increased total soluble solids , total sugar
, vitamin C and reducing percentage of
crackings compared with control treatment (8)
. another study found that spraying grape tress
cv. Des- Anizs with paclobutrazol at conc. of
1000 mg/L and summer pruning effectiveness
in increasing fruit firmness and total
carbohydrates percentage , total soluble solids ,
total sugar , vitamin C in fruits at ripening (9).
Al — Hamdawi et. al. (2006) found that
spraying fig tress cv. "Waziri" after one week
from rest period of fruits with Zinc sulphate at
conc. of 0.3% led to reduction in fruit cracking
and increased total soluble solids , total sugar ,
vitamin C and firmness at ripening (10). They
also noticed that the spraying of
Pactlobutrazol (PBZ)at concentration of (25,50
and 75 ppm) on Fig trees c.v. Wazeri, when
fruits of second crop at the depressed period on
25/5/for seasons 2001 and 2002 has reduced
the proportion of fruit cracking to 12%
compared to 16% in the fruits of control
treatment (11). This was agreed with (12).
Further studies (13-15) concluded that

Paclobutrazol treated in Roumi Red caused a
reduction in the total soluble solids percentage,
and total sugar contents but increased total
acidity and vitamin C.

The spraying of Alar conc. of (500 and
1000 ppm) on pear trees in Egypt has reduced
the total soluble solids and increased fruit
Firmness (16).
The main objective of this investigation is to
study of the effect of wusing pruning |,
paclobutrazol and zinc sulfate applied as foliar
sprays after one week from rest period of fruits
quality and cracking percentage during ripening
of fig trees cv. Aswad Diyala .

MATERIALS AND METHODS

The current study was conducted in a private
farm at Abbasiya / Najaf governorate/ Iraq for
the 2010 and 2011 seasons on fig trees cv.
Asowd Diyala , 48 trees at same size and growth
were selected with 10 years old , that planted on
(5 x 5 m.) . They watered every five days , and
fertilized by Nitrogenous and phosphatic in two
periods in March and May of each year at a rate
of 500g. per tree , as well as by manur for the
two years The experiment included 10
treatments with three replicates . It is adopted
according to Randomized Complete Block
Design (RCBD) , and the results were
statistically analyzed according to LSD test at the
probability level of 5% (17) . The branches at age
one year old were pruned at level of ( 20, 40 and
60 ) % on 15/1 /2010 and 2011 and anther trees
spraying with paclobutrazol at conc. Of ( 100 ,
150 and 200 ) mg/L and zinc sulfate at conc. Of (
2000 , 3000 and 4000 ) mg/L at 15/ 5 for both
seasons . Spraying was done early morning until
wetness was full addendum . Tween 20 was
added at conc. of 1cm3/L . as spreader material .
The experiment involved the following ten
treatments :

1- control treatment ( not pruning and sprayed
with tap water).

2- Pruning ( P) the branches at aged one year old
were pruned at level of 20 % .

3- Pruning ( P) the branches at aged one year old
were pruned at level of 40 % .

4- Pruning ( P ) the branches at aged one year old
were pruned at level of 60 % .

5- Paclobutrazol ( PBZ ) as foliar sprays at
concentration of ( 100 ) mg/L .

6- Paclobutrazol( PBZ ) as foliar sprays at
concentration of ( 150 ) mg/L .

7- Paclobutrazol( PBZ ) as foliar sprays at
concentration of (200 ) mg/L .



International Journal for Sciences and Technology Vol. 7, No. 4, December 2012 7

8- Zinc sulphate ( Zn ) as foliar sprays at
concentration of (2000 ) mg/L .

9- Zinc sulphate ( Zn ) as foliar sprays at
concentration of (3000 ) mg/L .

10- Zinc sulphate ( Zn ) as foliar sprays at
concentration of (4000 ) mg/L .

Ten normal fruits were taken at random on 10/
7/ 2010 and 2011 from each tree for quality
determination. The juice was extracted and the
total soluble solids were determined by hand
refractometer. Total and reducing sugar % and
vitamin C mg /100 ml Juice according to ( 18 )
.Total carbohydrate in fruits determination
according to(19) . Firmness was measured on
two sides of each fruit with an Effegi
penetrometer (Model NI , McCormick Fruit
Tech ,Yakima ,WA) Fitted with an 11.1mm tip
. The percentage of types of crackings (
lengitudial , quaternary , basal ) and total
cracking were calculated during the months of
7 and 8 for both seasons.

RESULTS AND DISCUSSION

1- Effect of Pruning , Paclobutrazol and
Zinc Sulphate on fruit firmness :

Results shown in tables ( 1 and 2 ) indicated
that , pruning and spraying trees with
Paclobutrazol and Zinc Sulphate led to a
significant increase in fruit firmness which
reached to the maximum values of ( 0.385 and
0.392 kg/cm® ) with the treatment of PBZ 200
mg/L in comparison to the lowest values (
0.3335 and 0.341 kg/cm® ) in control treatment
for both growing seasons respectively . The
increase in firmness in fruits due to pruning
and spraying trees PBZ and Zn because these
treatments plays an important role in
strengthening the cell walls through its role in
enhancing pectin coherence which increases
the thickness of cell walls , which makes it
more strength and stiffness to resist pectin
analysis enzymes ( 20 ).

2- Effect of Pruning , Paclobutrazol and
Zinc Sulphate on Some Chemical Properties
of Fruit:

Data in Tables (1 and 2 ) show that total
soluble solids , total sugar , percentage of
carbohydrate , vitamin C , in fruits were
increased insignificantly when trees pruned
and received foliar paclobutrazol and zinc
sulphate. The highest significance result were
recorded with pruning the branches at aged one
year old at level of 60 % , palobutrazol at 200
mg / L and Zinc sulphate at concentration of

4000 mg/L in both seasons. Treatment of PBZ
200 mg/L gave an excellent result which differed
of the other treatments , that gave the highest
percentages of total soluble solids , total sugar ,
percentage of carbohydrate and vitamin C , they
were (16.10 % , 19.45 %, 19.21% and 8.37 mg /
100 ml Juice ) and ( 17.20 %, 21.35 %, 21.44 %
and 8.78 mg / 100 ml Juice ) mg/ 100 ml Juice
)Jin comparison with (15.30 % , 18.23 % ,
15.50% and 7.72 mg / 100 ml Juice ) and ( 16.22
%, 19.01 % , 16.41 % and 7.91 mg / 100 ml
Juice ) in control treatment for the two year of
study, respectively . Increasing fruits from total
soluble solids , total sugar , percentage of
carbohydrate , vitamin C which results through
pruning spraying the Paclobutrazol and Zinc
Sulphate due to the fact that this compound
reduce vegetative growth and thus encourages
the accumulation of carbohydrate meterials in
fruits leading to increased content of these
materials ( 21).

Table (1) : Effect of pruning and spraying with paclobutrazol
and Zinc sulphate on fruits quality of fig fruits cv. Aswad

Diyala for season 2010 .

% %Total % Total Vitamin Firmneszs

Total sugar | carbohydrate | C mg/ Kg/cm
Treatments | i | Y 00wl |

sold Juice
Control 15.30 18.23 15.50 7.72 0.335
P20 % 15.61 18.71 16.28 7.87 0.352
P 40 % 15.75 18.75 17.09 7.98 0.359
P 60 % 15.83 19.35 18.05 8.09 0.365
PBZ 100 | 15.54 18.76 17.45 7.90 0.361
mg/L
PBZ 150 | 15.78 18.88 18.33 8.20 0.380
mg/L
PBZ 200 | 16.10 19.45 19.21 8.37 0.385
mg/L
Zn 2000 | 15.55 18.87 16.55 7.84 0.350
mg/L
Zn 3000 | 15.80 18.80 17.70 7.95 0.349
mg/L
Zn 4000 | 15.98 19.13 1891 8.03 0.378
mg/L
L . S. D 0.21 0.35 0.73 0.11 0.016
0.05
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Table (2): Effect of pruning and spraying with paclobutrazol and Zinc sulphate on fruits quality of fig
fruits cv. Asowd Diala for season 2011 .

Treatments % Total soluble %Total % Total Vitamin C mg/ 100 Firmness
sold sugar carbohydrate ml Juice Kg/em®
Control 16.22 19.01 1641 791 0.341
P20 % 16.43 19.38 18.00 8.05 0.360
P 40 % 16.50 19.62 18.87 8.13 0.369
P 60 % 16.71 19.94 20.13 8.25 0.375
PBZ 100 mg/ 16.55 19.50 19.62 8.17 0.366
L
PBZ 150 mg/ 16.82 20.23 19.95 8.30 0.379
L
PBZ 200 mg/ 17.20 21.35 21.44 8.78 0.392
L
Zn 2000 mg/ 16.49 19.31 17.70 8.12 0.364
L
Zn 3000 mg/ 16.76 19.70 18.25 8.20 0.372
L
Zn 4000 mg/ 16.94 19.86 19.12 8.36 0.380
L
L.S.D.0.05 0.17 0.28 1.21 0.12 0.013

3 - Effect of Pruning . Paclobutrazol and
Zinc Sulphate on Type of crackings and
total cracking percentage :

The data in Tables ( 3 and 4 ) showed that,
pruning and foliar  application  with
Paclobutrazol and Zinc Sulphate significantly
reduced the percentage of cracking Fruits of
Fig cv. Aswod Diala cultivars in both seasons
compared to control treatment .The minimum
splitting value were observed by using the
highest percentage pruning 60% and the
highest concentration of Palobutrazol and Zinc
Sulphate (200 and 4000 mg/L respectively)
and , the treatment of Paclobutrazol as foliar
sprays at concentration at conc. of (200 ) mg/L
gave the lowest percentage of longitudinal ,
tertiary , quaternary , basal cracking's and total
cracking which were ( 3.36, 2.24, 1.59, 1.10
,and 8.29 ) % and ( 3.42,2.75,1.78 , 1.50
and 9.45 ) for the both seasons respectively
.There were also significant differences
between studied treatments in reducing the
percentage of cracking types . These results are
in agreement with those obtained by (10,11)
who observed that splitting fruits in fig c.v.
Wazeri cultivar were reduced when trees by
paclobutrazo and zinc sulphate were spraying .
(6) confirmed that the Pruning led to a
reduction in trees vegetative growth and there
by increases total  chlorophyll  and
transformation of manufactured absorbed
materials , causing

firm fruit and makes it more resistant to cracking.
Paclobutrazol may be decrease fruit cell division
during the first stage of fruit growth and improve
fruit cell enlargement during the following stage

8)-

Table (3) : Effect of pruning and spraying with
paclobutrazol and Zinc sulphate on types of
crackings and total cracking of fig fruits cv.

Aswod Diala for season 2010 .

(%) (%) (%) (%) A

Treatments | Longitudinal | Tertiary | Quaternary | Basal Total

cracking cracking | cracking cracking | cracking
Control 6.80 4.95 3.40 2.60 17.75
P20 % 5.70 4.13 3.15 243 1541
P 40 % 6.50 4.39 2.75 1.22 14.86
P 60 % 5.87 3.46 1.32 1.55 14.30
PBZ 100 5.55 4.20 2.60 1.17 13.52
mg/L
PBZ 150 4.17 3.95 2.45 1.28 11.85
mg/L
PBZ 200 3.36 224 1.59 1.10 8.29
mg/L
Zn 2000 6.42 4.61 3.00 2.35 16.20
mg/L
Zn 3000 6.11 4.40 2.85 1.97 1533
mg/L
Zn 4000 4.86 3.87 1.76 1.23 11.72
mg/L
L . S. D 0.29 0.37 0.20 0.15 1.18
0.05
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Table (4) : Effect of pruning and spraying with paclobutrazol and Zinc sulphate on types of crackings and

total cracking of fig fruits cv. Aswod Diala for season 2011 .

(%) (%) (%) (%) %’

Treatments Longitudinal Tertiary Quaternary Basal Total

cracking cracking cracking cracking cracking
Control 7.38 5.31 3.85 2.76 19.21
P20 % 6.80 5.03 3.61 1.60 16.50
P 40 % 6.25 4.80 3.45 2.37 16.87
P 60 % 5.74 3.95 2.70 2.12 14.51
PBZ 100 mg/L 6.00 491 2.68 2.00 15.77
PBZ 150 mg /L 4.50 3.80 2.45 2.16 12.91
PBZ 200 mg/L 3.42 2.75 1.78 1.50 9.45
Zn 2000 mg/L 6.75 3.61 2.22 2.25 14.83
Zn 3000 mg/L 5.85 3.10 2.68 1.99 13.62
Zn 4000 mg/L 4.22 2.87 2.76 1.60 1141
L.S.D.0.05 0.55 0.25 0.17 0.31 1.74

REFERENCES

CONCLUSION

It could be concluded from this experiment
that , pruning and spraying trees with
Paclobutrazol and Zinc Sulphate companied
increase the Total soluble solids , total sugar ,
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ABSTRACT

The current paper considers the estimation of the scale parameter of two parameter Gamma
distribution with known shape. Moment, Maximum likelihood and Bayesian estimations are
discussed. Bayes estimator is obtained using Jeffrey's prior and extension Jeffrey's prior under
precautionary loss function. Mean squared error (MSE) and mean absolute error (MAE) of the
estimators are calculated in small, moderate and large samples using simulated data sets. It is
observed that the Bayes estimation under extension of Jeffery prior is the best estimator when the
values of extension of Jeffery are 2, 1, 0.8 and the Bayes estimation under Jeffery prior is better
than Bayes estimation under extension of Jeffery prior when the values of extension of Jeffery
are 0.4, 4.

Keywords: Gamma distribution; Moment estimation, Maximum likelihood estimation; Bayesian
estimation; Precautionary loss function; Mean square error; Mean absolute error.
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INTRODUCTION

Gamma distribution has many applications,
including modeling ranges for normal
populations, meteorological precipitation
processes, and wait times.

The gamma distribution is a right-skewed
distribution with a shape parameter o and a
scale parameter . The probability density
function of the gamma distribution is as
follows:

a

f(xla,p) = F™ e e P* ;x>0; a,f>0(1)

M)~
Where I'(a) is a value of the standard
mathematical function called the gamma
function and is defined by:

I'(a) = f(:ox“_l e dx

The shape parameter (a) essentially
determines the level of positive skew
(Figure 1, Left). The scale parameter ()
determines the spread of values, stretching
or squeezing the distribution when large or
small, respectively (Figure 1, Right).
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Figure (1): Gamma distribution with a different
values of o when scale p=1 (left) and for different
values of § when a =2 (right).

The method of moments and method of
maximum likelihood are a traditional
methods used by statisticians to estimate the
parameters of an assumed parametric model.
The likelihood function represents a
fundamental concept in statistical inference,
and indicates how likely a particular
population is to produce an observed
sample. In Bayesian approach, a prior

0.0 Z_\:r:x——m _—

distribution for the parameter is considered
and then the posterior distribution is
obtained by conditioning on the data and
after that the inference is done based on the
posterior.

Although there is a vast literature available
on estimation of the gamma parameters
using the frequency approach, not much
work has been done on the Bayesian
inference of the gamma parameter(s) [1].
Damsleth (1975) first showed theoretically
that there exist conjugate priors for the
gamma parameters [2]. Miller (1980) also
used the same conjugate priors and showed
that the Bayes estimates can be obtained
only through numerical integration [3].
Tsionas (2001) considered the four-
parameter gamma distribution and computed
the Bayes estimates for a specific non-
informative prior using the Gibbs sampling
procedure [4]. Son and Oh (2006) computed
the Bayes estimates of the unknown
parameters using the Gibbs sampling
procedure, under the vague priors, and
compared their performances with the
maximum likelihood estimators and the
modified moment estimators [5]. Apolloni
and Bassis (2009) proposed an interesting
method in estimating the parameters of a
two-parameter gamma distribution, based on
a completely different approach [6]. The
performances of the estimators proposed by
Apolloni and Bassis are very similar to the
corresponding Bayes estimators proposed by
Son and Oh [1]. Pradhan and Kundu (2011)
performed a Monte Carlo simulations study
to compare the performances of the Bayes
estimates of  two-parameter gamma
distribution under squared error loss
function using Lindley’s approximation and
using Gibbs sampling procedures with the
classical estimators [1]. Norstrom (1996)
introduced an asymmetric loss known as the
Precautionary loss function and also he
presented a general class of Precautionary
loss function with quadratic loss function as
a special case [7]. This loss function has
been used by several authors, Pandey and
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Rao (2006) derived Bayes estimators of the
scale  parameter of generalized gamma
distribution by taking quasi, inverted gamma
and uniform prior distributions using

precautionary loss function [8].
Yarmohammadi and Pazira (2010) studied
the classical maximum likelihood and

Bayesian estimations on the generalized
exponential distribution using precautionary
loss [9]. Gholizadeh et al. (2011) reached to
that Bayes approach under precautionary loss
function is best estimator for estimating the
shape parameter of the Kumaraswamy
distribution comparing with squared error
and general entropy loss functions [10]. In
the current study, we compare the
performance of the moment, maximum
likelihood and Bayesian estimators for the
scale parameter of the gamma distribution,
with the assumption that the shape parameter
is known. The Bayes estimators are obtained
depend upon precautionary loss function
using two different prior distributions
(Jeffrey, Extension Jeffrey). Comparisons are
made between these estimators using Monte-
Carlo simulation study.

METHODS

1. Moments Estimation:

The method of moments is used for
estimating the parameters of a distribution
from a sample. The idea is as follows.

If the number of parameters to be estimated
equals k, we pose the k first moments of the
distribution (whose expression depends on
unknown parameters) equal the correspond-
ding empirical moments, that is, to the
estimators of the moments of order k
calculated on the sample. We should solve
the system of k equations with k unknown
variables [11]. According to the method of
moments, the scale parameter of the gamma

distribution, {3, estimated by the form:

N X
Bumo = s_z (2)

Where X and s? are the mean and variance of
sample respectively.

2. Maximum Likelihood Estimation:

The term maximum likelihood refers to a
method of estimating parameters of a
population from a random sample. It is
applied when we know the general form of
distribution of the population but when one
or more parameters of this distribution are
unknown. The method consists in choosing
an estimator of unknown parameters whose
values maximize the probability of obtaining
the observed sample [11]. Let us consider a
random sample x = (xq, x5, ....., X, ) Of size
n from the gamma distribution. Then the
likelihood function for the given sample
observations is:

Laplx) = | [Felap

_ _B™ n_,oa-1 ,~BYL x
- (F(a’))n lelxl e 1 (3)

From which we calculate the log-likelihood
function:

l(a,B]x) =nalnp —nln I'(a)
+(@—-DXIn(x) - B i x

Finding the maximum with respect to by
taking the derivative and setting it equal to
zero yields the maximum likelihood
Estimator of the B parameter, denoted by

GML:

A na a
Bur = s = T (4)

i1 Xi
3. Bayesian Estimation:

We provide the Bayes estimation of the scale
parameter [ based on precautionary l0Ss
function under two different  prior
distributions:

e Jeffrey Prior Information: g (5) oc% (5)
e Extension of Jeffrey Prior Information:

g(ﬁ)oc% ;>0 (6)
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The precautionary loss function expressed as

[7]:

A 2
5 B—B
L(ﬁ,ﬁ) = Q (7)
The Bayes estimator under this asymmetric

loss function is denoted by S» and may be
obtained by solving the following equation

(71
ps = E(B?|x)

3.1 Jeffrey Prior Information:

Combining the prior distribution (5) and the
likelihood function (3), the posterior density
of the scale parameter f3 is derived as:

na
B My e s 1

r(@)" p
n(ﬁl&)] T (/;noi{ ) n a-1 =B X 1
0 W Iz % e "o 7 ag

After letting y = B XL, x; and substituting,
the posterior distribution becomes:

_ pra-1 e BIizixi (Z?=1xi)na
m(Blx), = ) ®)

Now, for the posterior (8) and precautionary
loss function (7), the Bayes estimetor of [3
come out as:

By = B(8*) = | 7 n(plx), dp
0

= L x)"™ J‘°° pra+l e~ BLizixi dp
I'(na) 0
On substituting and simplification, we get
Bp; as form:

N Jna(na + 1)

P] — n
i=1%i

9)

3.2 Extension of Jeffrey Prior Information:

Combining the prior distribution (6) and the
likelihood function (3), the posterior density
of the scale parameter B is derived as:

na
AR | (PR N DY SE L

(Bl = —@) =
R Gy M e e ap

After letting y = B X1, x; and substituting,
the posterior distribution becomes:
pra-zc e BIlLix (Z?:1xi)mx—2c+1

F(na —2c+1)

n(Blx), = (10)

Now, for the posterior (10) and
precautionary loss function (7), the Bayes
estimator of B come out as:

Boe = E(B|x) = [, B> n(B|x), dB
(Zn 1xi)noc—20+1 <
= 1=
F'(na —2c+1)
0
On substituting and simplification, we get
Bpi as form:

R \/(na—20+1)(na—2c+2)
PE =

ﬁna—20+2 e B X dp

(11)

n
i=1%i

Simulation Study and Results

In order to compare the performance of the
moments, maximum likelihood and Bayes
estimators with precautionary loss function
under different prior distributions, we
generated R = 3000 random samples of sizes
(n = 5, 15, 25, 50, 100) from gamma
distribution with the true value of o = 2, and
the scale parameter B, we considered
B =0.5, 2, 4. We have taken ¢ = 0.4, 0.8, 1,
2, 4. After the parameter was estimated,
mean squared error (MSE) and mean
absolute error (MAE) were computed to
compare the methods of estimation, where :

R (p. _ p)?
MSE(ﬂ)=Zi=1(€; )

R |15 —
MAE(B) — Zl=1|f?l :Bl

We used QBasic programming language for
written the simulation program. The results
of the simulation study are summarized in
the tables 1, 2 and 3.
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DISCUSSION AND CONCLUSION

Tables 1, 2 and 3 show that the MSE and
MAD for PE (i.e. Bayes estimation based on
precautionary loss function under Extension
of Jeffrey Prior distribution) with ¢=2 is
minimum and hence it is admissible for all
n. it is also clear from the tables 1, 2 and 3
that, each of the Bayes estimators (i.e., PJ
and PE) has smaller MSE and MAD than the
classical estimators (i.e., moment estimator
(MO) and maximum likelihood estimator
(ML)) except for the PE only with c=4, n=5
where ML is better further that the
performance of PJ is better than PE when
¢=0.4, 4 for all the value of B and n. Further,
we note that, the MSE and MAD of the
Bayes estimators of [ decreases as n
increases which is similar to moment
estimator. Also, from the tables 1, 2 and 3,
when we compare between the classical
estimators, we note that the performance of
ML is better than MO when sample sizes are
equal or less than 25.

Finally, from the results, we conclude that
the mean square error (MSE) and the mean
absolute error (MAD) give the same
conclusion about the performance of
estimators. The Bayes estimation has
approximately results in general. The
extension of Jeffery prior is the best
estimator when the value of extension of
Jeffery is 2, 1, 0.8 and the Jeffery prior is
better than extension of Jeffery prior when
the value of extension of Jeffery is 0.4, 4.
On the other hand, the maximum likelihood
estimator is still better than extension of
Jeffery prior just when the value of
extension of Jeffery is 4 and n=5. The
moment estimator is better than maximum
likelihood estimator when sample sizes are
equal or greater than 50.
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Table 1: MSE and MAE of estimated parameter of Gamma distribution with a=2, =0.5

nojcnenal fuo | B | P [Tezo4 | =08 fﬁ c=2 | c=4
5 MSE | 5.7450 | 0.03068 | 0.02618 | 0.02757 | 0.02267 | 0.02088 | 0.01845 | 0.04638
MAE | 0.84324 | 0.15847 | 0.11544 | 0.11806 | 0.10915 | 0.10646 | 0.10106 | 0.20278
15 MSE | 0.13080 | 0.02808 | 0.00687 | 0.00701 | 0.00650 | 0.00632 | 0.00600 | 0.00857
MAE | 0.23701 | 0.15944 | 0.06376 | 0.06425 | 0.06255 | 0.06197 | 0.06124 | 0.07873
o5 MSE | 0.04651 | 0.02808 | 0.00372 | 0.00377 | 0.00360 | 0.00354 | 0.00347 | 0.00443
MAE | 0.16682 | 0.16279 | 0.04729 | 0.04751 | 0.04680 | 0.04660 | 0.04617 | 0.05564
50 MSE | 0.01921 | 0.02767 | 0.00178 | 0.00179 | 0.00175 | 0.00173 | 0.00170 | 0.00191
MAE | 0.10356 | 0.16402 | 0.03346 | 0.03356 | 0.03320 | 0.03307 | 0.03296 | 0.03549
100 MSE | 0.00808 | 0.02780 | 0.00082 | 0.00083 | 0.00082 | 0.00081 | 0.00081 | 0.00087
MAE | 0.06965 | 0.16565 | 0.02282 | 0.02286 | 0.02274 | 0.02270 | 0.02268 | 0.02359
Table 2: MSE and MAE of estimated parameter of Gamma distribution with a=2, =2
no|crieia | fuo | B | By Fooa Toos [ en [ oz | o
5 MSE | 91.9200 | 0.49095 | 0.41902 | 0.44124 | 0.36285 | 0.33413 | 0.29534 | 0.74221
MAE | 3.37290 | 0.63391 | 0.46179 | 0.47227 | 0.43660 | 0.42585 | 0.42427 | 0.81113
15 MSE | 2.09290 | 0.44928 | 0.10996 | 0.11223 | 0.10414 | 0.10112 | 0.09615 | 0.13713
MAE | 0.94806 | 0.63777 | 0.25507 | 0.25702 | 0.25021 | 0.24791 | 0.24698 | 0.31493
o5 MSE | 0.74428 | 0.44937 | 0.05958 | 0.06032 | 0.05773 | 0.05678 | 0.05562 | 0.07101
MAE | 0.66731 | 0.65117 | 0.18919 | 0.19004 | 0.18922 | 0.18892 | 0.18871 | 0.22256
50 MSE | 0.30741 | 0.44283 | 0.02852 | 0.02873 | 0.02800 | 0.02773 | 0.02722 | 0.03058
MAE | 0.41425 | 0.65609 | 0.13384 | 0.13425 | 0.13283 | 0.13230 | 0.13187 | 0.14196
100 MSE | 0.12929 | 0.44489 | 0.01321 | 0.01325 | 0.01310 | 0.01304 | 0.01297 | 0.01391
MAE | 0.27863 | 0.66263 | 0.09131 | 0.09145 | 0.09099 | 0.09082 | 0.09074 | 0.09437
Table 3: MSE and MAE of estimated parameter of Gamma distribution with 0=2, §=4
nocnenal fuo | bu | P Tezog [ =08 fii c=2 | c=4
5 MSE | 367.68 | 1.9638 | 1.6760 | 1.7649 | 1.4514 | 1.3365 | 1.18139 | 2.9688
MAE | 6.7459 | 1.2678 | 0.92359 | 0.94454 | 0.87320 | 0.85171 | 0.84854 | 1.6222
15 MSE | 8.3716 | 1.7971 | 0.43984 | 0.44895 | 0.41659 | 0.40448 | 0.38463 | 0.54852
MAE | 1.8961 | 1.2755 | 0.51015 | 0.51405 | 0.50042 | 0.49883 | 0.49796 | 0.62986
25 MSE | 2.9771 | 1.7974 | 0.23834 | 0.24128 | 0.23092 | 0.22715 | 0.22251 | 0.28407
MAE | 1.3546 | 1.3023 | 0.37838 | 0.38008 | 0.37444 | 0.37885 | 0.37743 | 0.44513
50 MSE | 1.2296 | 1.7713 | 0.11411 | 0.11493 | 0.11203 | 0.11093 | 0.10891 | 0.12235
MAE | 0.8285 | 1.3121 | 0.26769 | 0.26851 | 0.26567 | 0.26461 | 0.26375 | 0.28392
100 MSE | 0.5171 | 1.7795 | 0.05280 | 0.05302 | 0.05240 | 0.05217 | 0.05190 | 0.05567
MAE | 0.5572 | 1.3252 | 0.18263 | 0.18290 | 0.18198 | 0.18165 | 0.18148 | 0.18874

Note: n: sample size; MSE: Mean Squared Errors; MAE: Mean Absolute Errors; f,,0: Moment
Estimator; 8, : Maximum Likelihood Estimator; [?P]: Bayes estimation based on precautionary

loss function under Jeffrey Prior distribution; fBpr Bayes estimation based on precautionary loss
function under Extension of Jeffrey Prior distribution; c: value of extension of Jeffery.
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distribution by using genetic algorithm and numerical technique.
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ABSTRACT

Estimation of the three parameters of Modified Weibull Distribution was considered by using
maximum likelihood method . Two methods were used to maximum likelihood function genetic
algorithm method and numerical method .The simulation study show that the genetic algorithm
method was the best according to the time of conduct and maximum value of likelihood function.

Key words: Genetic algorithm, maximum likelihood estimates, Modified Weibull distribution.
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INTRODUCTION

Sarhan and Zaindin (1) introduced a new three-
parameter distribution called modified Weibull
distribution and they denoted as MWD(a ,8, ).
The MWD generalizes exponential, Rayleigh,
linear failure rate or Weibull distribution and
these distributions are using in analyzing
lifetime data (2,3). This distribution has
decreasing or un model PDF (1) and can have
increasing (starting from the value of a ),
decreasing and constant hazard functions.

The cumulative distribution function of the
MWD(a ;3 ;y) takes the following form:

FocaBm=1—e ™" x>0 . (1)

Where y > 0, a, >0 such that a +8 > 0. Here
o is a scale parameter, while 3 and y are shape
parameters.

The MWD(a, S ;y) (1) generalizes the
following distributions:

(1) The linear failure rate distribution LFRD(a
,f3) by Setting y = 2.

(2)Weibull distribution WD(B, y) by setting a
=0.

(3) Exponential distribution RD(8 ) by setting
o=0,y=2.

(4) Rayleigh distribution ED(a) by setting 3 =
0.

The probability distribution function of
MWD(a, 3 ;y) is:

fo a8 )= (a+ ﬂ}/xH )eiwﬁﬁxr ;x>0 ...2)
and the hazard function[1] of MWD(a, 3 ;y) is:

hoear Bry)= (o + Py’ ™) x>0 3)

One can easily verify from (3) that:

(1)The hazard function is constant when y = 1.
(2)When y < 1, the hazard function is
decreasing.

(3) The hazard function will be increasing if y
> 1.

Sarhan and Zaindin (2009) studied various
properties of MWD (1). They also studied the
maximum likelihood estimator(MLE) for the
three parameters involved in the distribution .In
this study , maximum likelihood estimator
(MLE) for the three parameters was considered
based on numerical method such as Newton
method and genetic algorithm . The purpose of
the GA was to create a method of parameter
estimation which eliminates biased starting
estimates and convergence to local maxima.

METHODS AND APPLICATIONS

1. Parameter estimations:

The maximum likelihood estimates were derived
of the unknown parameters a, 3 and y of
MWD(a, /3 ;) based on a complete sample. Let
a simple random sample was X, X, ..., X, from
MWD(a,; f3 ;7). The likelihood function of this
sample was:

L=1_n[f(xi,a,ﬂ,y) ............. )

Substituting from eq.(4) into eq.(5) and take The
log-likelihood function getting

L= iln(ajtﬂ}xf’l)—aixi —,Bixiy ...(5)
i=1 i1 i=1

We used two method to found the estimations of
the parameters (a, f ,p) that maximize the
equation (5) which represented by :

1.1 classical technique:

This method represented by derived the equation
(5) with respect to parameters (a, S y)
respectively and then equal the derivatives to
zero to get the three likelihood equations;
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n 1 n
Z—H_zxi: ()

i=1 & + ﬂ}“, i=l1
n 1 n L
ZW_Z'XZ;II =0........ (7)
i=l1 i i=1

-1

(T + yIn(x, .

X; (++ﬂ7/ Iylgx’))—Z:xi’*1 In(x;) =0...(8)

a+ Pyx; i=1

To find out maximum likelihood estimators of
parameters (o, f ,y), System of non linear
equations was solved wusing Newton
Method(4). the main problem with the
Newton- algorithm was the selection process
for the initial parameter values. The selection
of the initial parameter values was critical,
because of the inability of the Newton-
algorithm (NA) to avoid convergence to local
optima. If the initial starting estimate was
biased, or inaccurate in the representation of
the range of data (samples) was analyzed, the
MLE method will center on a local maximum,
and not the 'true' value. This is a critical factor
when applying the parameter estimates to
reliability data(5).

1.2 Genetic Algorithm:

In 1975, Holland introduced an optimization
procedure that mimic the metaphor of natural
biological evolution (the evolution of the
living beings)which was described by Charles
Darwin (6). This method known as the
Genetic  Algorithms (GA) (7). Genetic
Algorithm was direct, parallel, stochastic
method for global search and optimization; and
it is a part of the group of Evolutionary
Algorithms (EA) (8). Genetic Algorithm (GA)
began with a large list of randomly generated
individuals, representing possible solutions of
the problem and these individuals called
chromosomes(9). The chromosome in a
computer algorithm was an array of genes.
Each chromosome has an associated function
called fitness function . Genes are the basic
building blocks of a genetic algorithm. A gene
is a binary encoding of a parameter (10). The
population which is able to reproduce best
fitness function are known as parents. This
process leads to the evolution of populations of
individuals that are better suited to their
environment than the individuals that they
were created from, just as in natural
adaptation. Individuals, or current
approximations, are encoded as strings,

chromosomes, composed over some alphabet(s),
so that the genotypes (chromosome values) are
uniquely mapped onto the decision variable
(phenotypic) domain (11). The most commonly
used representation in GA is the binary alphabet
{0, 1} although other representations can be
used, e.g. ternary, integer, real-valued etc. For
example, a problem with two variables, x1 and
x2, may be mapped onto the chromosome
structure in the following way:

101101001101/ 0111010100101
xI x2

where x1 is encoded with 10 bits and x2 with 15
bits, possibly reflecting the level of accuracy or
range of the individual decision variables. GA
operate on a population of potential solutions
applying the principle of survival of the fittest to
produce  (hopefully) better and  better
approximations to a solution. Then the GA goes
into the production phase where the parents are
chosen by means of a selection process (12). The
selected parents reproduce using the genetic
algorithm operator called crossover. The
recombination operator is used to exchange
genetic information between pairs, or larger
groups, of individuals. = The  simplest
recombination operator is that of single-point
crossover(13). Consider the two parent binary
strings:

P1=10010110,and

P2=10111000.

If an integer position, i, is selected uniformly at
random between 1 and the string length, 1, minus
one [1, 1-1], and the genetic information
exchanged between the individuals about this
point, then two new offspring strings are
produced. The two offspring below are produced
when the crossover point i = 5 is selected,
O,=10111110.
0,=10010000, and
This crossover operation is not necessarily
performed on all strings in the population.
Instead, it is applied with a probability Pc when
the pairs are chosen for breeding. A further
genetic operator, called mutation, is then applied
to the new chromosomes, again with a set
probability, Pm. Mutation causes the individual
genetic representation to be changed according to
some probabilistic rule. In the binary string
representation, mutation will cause a single bit to
change its state, 0 [1 1 or 1 [J 0. So, for example,
mutating the fourth bit of O, leads to the new
string,

Om=10000000.
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Mutation is generally considered to be a
background operator that ensures that the
probability of searching a particular subspace
of the problem space is never zero (14). When
the new generation is complete, the process of
crossover is stopped. This has the effect of
tending to inhibit the possibility of converging
to a local optimum, rather than the global
optimum.

After recombination and mutation, the
individual strings are then, if necessary,
decoded, the objective function evaluated, a
fitness value assigned to each individual and
individuals selected for mating according to
their fitness, and so the process continues
through subsequent generations. In this way,
the average performance of individuals in a
population is expected to increase, as good
individuals are preserved and bred with one
another and the less fit individuals die out. The
GA is terminated when some criteria are
satisfied, e.g. a certain number of generations,
a mean deviation in the population, or when a
particular point in the search space is
encountered(15).

1.2.1 Population Representation and

Initialization:

GAs operate on a number of potential
solutions, called a population, consisting of
some encoding of the parameter set
simultaneously. Typically, a population is
composed of between 30 and 100 individuals,
although, a variant called the micro GA uses
very small populations, ~10 individuals, with a
restrictive  reproduction and replacement
strategy in an attempt to reach real-time
execution (12). The most commonly used
representation of chromosomes in the GA is
that of the single-level binary string. Here,
each decision variable in the parameter set is
encoded as a binary string and these are
concatenated to form a chromosome. The use
of Gray coding has been advocated as a
method  of  overcoming the  hidden
representational bias in conventional binary
representation as the Hamming distance
between adjacent values is constant (8).

1.2.2 The Objective and Fitness Functions:

The objective function is used to provide a
measure of how individuals have performed in
the problem domain. In the case of a
maximization problem, the most fit individuals
will have the highest numerical value of the
associated objective function[16]. This raw

measure of fitness is usually only used as an
intermediate stage in determining the relative
performance of individuals in a GA. The
individual fitness, F(xi), of each individual is
computed as the individual’s raw performance,
f(xi), relative to the whole population, i.c.,

N
F(xi)= f(x) 1Y f(X0) oo 9)

i=1

Where N is the population size and xi is the
phenotypic value of individual i. Whilst this
fitness assignment ensures that each individual
has a probability of reproducing according to its
relative fitness, it fails to account for negative
objective function values.

1.2.3 Methods of selection:

There are many different techniques in which a
genetic algorithm can wuse to select the
individuals to be copied over into the next
generation, but listed below are some of the most
common methods. Some of these methods are
mutually exclusive, but others can be and often
are used in combination(15).

e  Elitist selection: The most fit members of
each generation are guaranteed to be
selected. (Most GA do not use pure elitism,
but instead use a modified form where the
single best, or a few of the best, individuals
from each generation are copied into the
next generation just in case nothing better
turns up) (16).

o  Fitness-proportionate selection: More fit
individuals are more likely, but not certain,
to be selected (16).

. Roulette-wheel selection: A form of
fitness-proportionate selection in which the
chance of an individual's being selected is
proportional to the amount by which its
fitness is greater or less than its competitors'
fitness.  (Conceptually, this can be
represented as a game of roulette - each
individual gets a slice of the wheel, but more
fit ones get larger slices than less fit ones.
The wheel is then spun, and whichever
individual "owns" the section on which it
lands each time is chosen) (15).
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1.2.4 Termination of the GA:

Because the GA is a stochastic search method,
it is difficult to formally specify convergence
criteria. As the fitness of a population may
remain static for a number of generations
before a superior individual is found, the
application of conventional termination criteria
becomes problematic. A common practice is to
terminate the GA after a prespecified number
of generations and then test the quality of the
best members of the population against the
problem definition (15). If no acceptable
solutions are found, the GA may be restarted
or a fresh search initiated. the following
flowchart (18) represents main ingredients of
GA:

Initialize
the population
I
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Figure(1): flowchart of genetic algorithm

GA versus Traditional Methods:

From the above discussion, it can be seen that
the GA differs substantially from more
traditional search and optimization methods.
The four most significant differences are:

* GA search a population of points in parallel,
not a single point.

* GA do not require derivative information or
other auxiliary knowledge; only the objective
function and corresponding fitness levels
influence the directions of search.

* GA use probabilistic transition rules, not
deterministic ones.

* GA work on an encoding of the parameter set
rather than the parameter set itself (except in
where real-valued individuals are used).

It is important to note that the GA provides a
number of potential solutions to a given problem
and the choice of final solution is left to the user.
In cases where a particular problem does not
have one individual solution, for example a
family of Pareto-optimal solutions, as is the case
in multi-objective optimization and scheduling
problems, then the GA is potentially useful for
identifying these alternative solutions
simultaneously (16).

APPLICATION

1. Simulation Study:

Numerical study was considered to conduct a
computer simulation based on MWD. A samples
from the population of MWD wear generated ,the
algorithm to generate samples from MWD and to
estimate the parameters of MWD was:

Stepl: Generate a random variable has uniform
distribution U(0,1).

Let a random variable X= F'(U)has

distribution function F(X).the CDF(cumulative
distribution function ) of X.

FOa:8y)=1-e " letU=FX)
Then (ax+ fx”)=-In(1-u).............. (10)

which can be solved numerically by using
Newton —Raphson method and take initial value
X using

X=(-p/a) X7 -(1/ e)*In(1-U)

Step 2:Input numbers of iteration N

Step 3: Take initial value of t=( a, /3 ,y) such ty=(
a9 .30 ,70) -

Step 5:Caculat F(t)),J(tg)and T'(to) ; (where J
was Jacobean )

Step 4: Set k=1

Step 6: Solve non liner system yo=- J"'( t;) * F(t,)
by using Newton method (18), (17).

Step 7: Find a new x, by set t;= tyt+y,

Step 8 If || t1- to|| < € then t; are the best
approximation

Otherwise k=k+1

Find a new t,; by set ty=t,

Step 9:End

2.Algorithm of Genetic:

Stepl: Pick the initial values Xo = [X01 X02
Xo3]=[ 00 .o ol ,the lower bound 1=l; 1, 15], the
upper bound u = [u; uw, uslof (a ,B ,p)the
population size N, the vector Ny, = [Ny Npy Nps |
consisting of the numbers of bits assigned for the
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representation of each variable xi, the
probability of crossover P, the probability of
mutation P, the learning rate n(0 <n < 1, to
be made small/large for slow/fast learning),
and the maximum number of iterations K., >
0. Note that the dimensions of x,, u, and 1 are
all the same as (N=3), which is the dimension
of the variable x to be found and the
population size N, can not be greater than e
in order to avoid duplicated chromosomes and
should be an even integer for constituting the
mating pool in the crossover stage(18).

Step 2: Random Generation of Initial
Population(17) and construct in a random way
the initial population array X, that consists of
N, states (in the admissible region bounded by
u and 1) including the initial state x0, by
setting:

Xi(1)=Xpand X;(k) =1+ rand.*¥(u—1) fork=2:
Np
where rand is a random vector of the same
dimension( N=3) asX,, u, and 1. Then, encode
each number of this population array into a

binary string by:

m—1 m

Pin, 1+ Nyt D Ny = @ = D¥( X,(n, m) -
i=1 i=l1

I(m) / u(m) = I(m)) ....... (11)

forn=1:N,and m=1: N,(N=3), so that the
whole population array becomes a pool array,
each row of which was a chromosome

N
represented by a binary string of Z N, .
i=1

Step 3: For k=1 to k ,.x, do the following:
1. Decode each number in the pool into a
(decimal) number by
m—1
X (n , m) = decimal representation of Py(n, 1 +z Ny :
i=1
m
Z Nyi) With Ny, bits = Py(n, -)*(u(m) — 1(m)/ (2" — 1)+
i=1
Im)) ............. (12)
forn=1:Nyandm=1:N

and evaluate the value f (n) of function for
every row Xi(n, m) corresponding to each
chromosome and find the maximum f,,, = f
(ny) corresponding to Xy(ny , :) = x(ny).

2. Iff,. =f(n,) > f (x0) then set f o = f (n,)
and xo = x(ny).
3. Convert the function values into the values

of fitness by

fi(n) =maxff:”1 {fm}—fm)............. (13)
which is nonnegative [l n =1 : N, and is large
for a good chromosome.

{fl(n)} = 0, then terminate this

procedure, declaring x, as the best. Otherwise, in
order to make more chromosomes around the
best point x(n,) in the next generation, use the
reproduction rule

x(n)= x(n) + W((F1(ne) — Hi/Fi(n)* (x(ny) —
x(n)) ....(14)

to get a new population X, with Xy,(n, @) =
x(n) and encode it to reconstruct a new pool array
Py by Eq. (11).

5. Shuffle the row indices of the pool array for
random mating of the chromosomes.

6. With the crossover probability Pc, exchange
the tail part starting from some random bit of the
numbers in two randomly paired chromosomes
(rows of Py.;) with each other’s to get a new pool
array Pyy.

7. With the mutation probability Pm, reverse a
random bit of each number represented by
chromosomes (rows of Py.;) to make a new pool
arrayPy. (18).

4. If max™

n=l

The application of genetic algorithm and Newton
algorithm to find the Optimal Parameters
Estimation of modified Weibull distribution
were conducted in the MATLAB programming
environment Version 7.9(2009a).

RESULTS

Simulation study illustrate the mathematical
finding of Newton method estimation and the
number of replication 1000 .the first case takes as
parameter values o =2,8=1.8andy=2 ,the second
case takes as parameter values =2, 3=1.8andy=4
with sizes 30,50,80 and100 .The ML function
values wear found and the results represented in
tables 1, 2.
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Table(1): Parameters estimation and maximum likelihood values of two methods

When(a =2,6=1.8,y=2).

Sample True values Method Parameters estimates ML values Best
size 4 ,5’ P method
30 o =2,=1.8y=2 NA 1.8014 1.8091 1.8981 75.994
GA 1.8022 1.8024 | 1.8985 84.6133 *
50 NA 1.8006 1.8065 | 1.9883 61.2011
o =2=1.8y=2 GA 2.0050 1.8001 1.8521 121.0831 *
80 o =2,=1.8y=2 NA 1.8093 1.8998 | 1.9773 112.9811
GA 1.9512 1.7420 | 2.0480 | 250.3772 *
100 o =2,=1.8y=2 NA 1.8002 1.9577 | 1.8998 117.9668
GA 1.9636 1.9210 | 1.9260 | 499.6570 *
Table(2): Parameters estimation and maximum likelihood values of two methods.
When(a =2=18,y=4)
Sample | True values Method Parameters estimates ML values Best
size ~ P ~ method
(24 ﬂ V4
30 a=2=1.8y=4 NA 1.8016 1.4710 1.8983 33.3592
GA 2.0911 1.9055 | 2.6440 350.637 *

50 NA 1.8004 1.2251 1.8998 46.4315
a=2=1.8y=4 GA 1.4630 1.8771 3.0211 479.9010 *

80 NA 1.8001 1.8993 1.8997 61.6395
a=2=1.8y=4 GA 1.8770 1.5001 3.9830 503.6610 *
a=2=1.8y=4 NA 1.9733 2.4021 3.3320 229.1456

100

GA 1.9830 1.9001 3.8320 612.9901 *
CONCLUSIONS more important for obtaining unbiased estimates

The GA used in this research for parameter
estimation, was developed specifically for
modified Weibull distributed. The GA has the
attribute of being able to search multiple points
simultaneously to obtain an optimal parameter
estimate But existing methods employ
techniques that often introduce bias into the
initial starting estimate, which is then carried
through the iterative procedure to produce a
skewed estimate of the optimal parameter
value. The multiple search function in the GA
reduces the probability of using a biased
starting estimate. The results show that the GA
maximized ML function more than NA for two
cases:

(a =2,3=1.8y=2) and (a =2,=1.8,y=4) at
samples sizes (30,50,80,100).The time of
conduction GA to estimate the parameters that
maximized ML function of the modified
Weibull distribution was smaller than the time
of NA.The results also show that the mutation
method and crossover method
(Pm=0.8,Pc=0.5) of reproduction in GA wear

and to get optimization solution (parameters
estimation) and the number of iterations (200
times) to get on accurate and efficient estimations
of parameters.
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ABSTRACT

A new heterocyclic polyamine compound as ligand(L) (6,6'-(1,4-phenylenebis(azanediyl) bis(2-amino-
6-methyl-6H-1,3-oxazin-4-ol) has been synthesized through a reaction of urea with compound
(Dimethyl3,3'-(1,4phenylenebis(azanediyl))dibut-2-enoate) ( 1) in strong alkaline solution at low
temperature which has been prepared from a reaction of 1,4- phenylenediamine with methyl
acetoacetate in (1:2) mole ratio.

The prepared ligand was characterized by (FT IR,UV—Vis) , H'NMR spectra , and melting point.

The ligand was reacted with some metal ions under reflux in ethanol with

(1 metal :1 ligand ) mole ratio which gave complexes of the general formula:

[M(L);]Cl,, M=Mn (1), Fe (I) , Co(1l) , Ni(Il), Cu (IT) and Hg(II), L= C 4H;,N4O,.

Products were found to be solid crystalline complexes, which have been characterized through the
following techniques:

Molar conductivity .Spectroscopic Method [FTIR and UV-Vis], additional measurement magnetic
suspeliblity, Chloride content and Program [Chem. office—CS. Chem.—3D pro 2006]was used.

Our research includes studying the bio—activity of the complexes . The magnetic moment coupled with
the electronic spectra suggested an octahedral geometry for all the complexes .

Key words: heterocyclic compound , polyamine complexes , Antibacterial activities , spectral studies.
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INTRODUCTION

The transformations of organic compounds
belong to one of the following two broad
categories:  carbon—carbon  bond-forming
reactions and redox processes. Over the years,
remarkable progress has been achieved in
design and applications of novel metal-based
complexes in oxidation chemistry(1). The
oxidation of aromatic amines in human
erythrocytes is very useful for producing
phenoxazine compounds via the intervention
of human oxyhaemoglobin .One of the main
objectives has been the elucidation of the
oxidation product of the aromatic amines,
which has been shown to be a phenoxazine
(2,3). Synthetic methodologies for the
preparation of aziridines include: (1) nitrene
addition to olefins (4), (2) carbene (5) and ylid
(6) addition to imines; and (3) cyclization of
1,2-aminoalcohols, 1,2-aminohalides, and 1,2-
azidoalcohols (7). Olefin  aziridination
reactions are typically accomplished via metal-
mediated transfer of a nitrene fragment to the
olefin (8). These metal-catalyzed reactions
originate from Mansuy’s study on the Fe-
porphyrin and Mn-porphyrin complexes (9).
Among a wide variety of nitrogen heterocyles
that have been explored for developing
pharmaceutically important molecules, the
quinazoline have played an important role in
medicinal chemistry and subsequently have
emerged as a pharmacophore (10).

In the present work, we have synthesized
the6,6'-(1,4-phenylenebis(azanediyl) bis(2-
amino-6-methyl-6H-1,3-oxazin-4-ol)  ligand
(L), Then, its new M= Mn (I) , Fe (IT) , Co(II)
, Ni(IT), Cu (II) and Hg(II) complexes were
synthesized by reaction of (L) and MCl, salts.
The complexes were formulated on the basis
of analytical, spectral and magnetic data.

MATERIALS AND METHODS

1. Chemical and Instrumentals:

All chemicals used were of reagent grade and
were used without further purificon
MHC12.4H20 . COC126H2O
FeC12.9H20,NiC12.6H20, CuC122H20 , HgC12
were supplied by (Fluka) chemical DMF , THF
and Ethanol ,from Merck (pure) and used
without further purification.

b -UV-Vis spectra were recorded on a
(Shimadzu UV- 160A) Ultra Violet-Visible
Spectrophotometer. IR- spectra were taken on
a (Shimadzu, FTI R- 8400S) Fourier
Transform Infrared Spectrophotometer (4000-
400) cm™ with samples prepared as KBr discs.
IH NMR spectra of intermediate
material(1)and ligand(L) using DMSO-d6
solvent were scanned on (EOL Itd) Model.
Dalta2-NMR-400MHz , while metal contents
of the complexes were determined by atomic
absorption(A.A)technique using a Shimadzu
AA 680G atomic absorption
spectrophotometer..  Conductivities  were
measured for 10°M of complexes in DMF at
25°C wusing (Philips PW- Digital Conduct
meter). Magnetic measurements were recorded
on a Bruker BM6 instrument at 298°K
following the Farady’s method . In addition
melting points were obtained using (Stuart
Melting Point Apparatus). The proposed
molecular structure of the complexes were
drawing by using chem. office program,3DX
(2006).

2. Preparation of the ligand(L) and its
complexes:

2.1 Preparation of intermediate material(1)
an:

Intermediate material (Dimethyl3,3'-
(1,4phenylenebis(azanediyl))dibut-2-enoate)
(1) was Prepared according to the general
method shown in figure (1).

(90%) The Product was collected by filtration,
and recrystallized from benzene.

The melting point of the product found to be
(182°C)

0

HN NH, + CHaC-CH,COOCH,

Immol 2 mmol
2-drop Acetic acid|
P dry benzen
|
H3COOC-C=C|)-N
C

H
M

Figure (1):Schematic representation Preparation of
the intermediate material(1) Dimethyl3,3'-
(1,4phenylenebis(azanediyl))dibut-2-enoate
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NMR  Spectra. 1H NMR spectra of
intermediate material(1) exhibits a singlet at &
6-10.30ppm due to amino group protons and
6-7.69ppm due to the aromatic ring protons.,
6-4.69ppm

due to CHj; attached (carbon atom number (4)
and at o- 3.67ppm due to

(6H)ester(CH;).Figure. (2).

Selected IR data (KBr ): v 3255cm™ (NH ),
v2978c m" aliphatic ( CH) , v1600cm™-
1512cm™  C=C(Ar) , v1253cm™(C=0)ester
group ,strong band v1157cm™ (C-N) 1658
cm™ olefin(C=C) (13,14). Figure (3).

Figure (2). "H NMR spectrum of Dimethyl3,3'-
(1,4phenylenebis(azanediyl)dibut-2-enoate (1)

Figure (3) FTIR spectrum of Dimethyl3,3'-
(1,4phenylenebis(azanediyl)dibut-2-enoate(1)

2. Preparation of ligand (L) (11):

the ligand(L) 6,6'-(1,4-phenylenebis(azanediyl)
bis(2-amino-6-methyl-6H-1,3-oxazin-4-ol)

was Prepared according to figure (4).

NMR Spectra: 1H NMR spectra of (L) exhibits
a singlet at & 0=10.30ppm due to (NH,) group
protons , and ©=7.69ppm due to the aromatic
ring protons., 6=10.22pmm for proton above
nitrogen atom ,and 6=4.65ppm . Figure. (5)
(H) for proton(OH)group. Figure.(6).

selected IR data (K Br )v3271.2cm” (OH),
v3271.2em'(N-H),  v1512-1600cm™ (C=C)(
Ar)

v 116lecm™ (C-O-C), v 148lcm’(NH,), v
1235ecm™ (C-N) , v 166lcm™ (C=N[11-13].
Figure. (7)

[ .
H3COOC£=T-N@N-T=OCOOH3 + 2 NH,C-NH,
H4C CH,
ureua (0.01mol,0.6gm)

(0.003mol,1.52gm) (1)

stirrer 4 1 | alkohol solution 40%NaOH ((20ml)

Figure (4): Schematic representation Preparation of the
ligand (L) 6,6'-(1,4-phenylenebis(azanediyl))bis(2-amino-6-
methyl-6H-1,3-0xazin-4-ol)
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Figure (5) '"H NMR spectrum of
6,6'-(1,4-phenylenebis(azanediyl))bis(2-amino-6-methyl-6H-1,3-oxazin-4-ol)(L)

Figure (6) FTIR spectrum of
6,6'-(1,4-phenylenebis(azanediyl))bis(2-amino-6-methyl-6H-1,3-oxazin-4-ol) (L)
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HO

—

7
N
HsC, CHs

/ -
o N \ oH| Cl,
~/\ )~
NH, HaN

M= Mn (1), Fe (IT), Co(II) , Ni(II), Cu (IT) and Hg(II)

Figure (7): Suggested structure of the octahedral

M(II)complex of the ligand, (L).

3 Synthesis of the Complexes:

All complexes were prepared by dissolving
0.39¢ 0.098 g,0.118 g,0.118 g,and 0.085 g
,0.271g Immole) of FeCl,.9H,0 ,MnCl,.4H,0
. COC126H20 ,N1C126H20 CuC122H20 and
HgCl, respectively in (20 ml) THF in a 100
ml round-bottom flask. .A solution of(1mmol
of L) in(20 ml) ethanol were added
simultaneously to a solution of MCl,.nH,O (1
m mol) in (20 ml) THF in the stoichiometric
ratio (1:1)(M:L). The above solution was
heated for 60 minute. The mixture was
refluxed for 2 hrs. The reaction mixture was
then further stirred for 2 hrs at room
temperature. The product formed was filtered
off ,washed with aqueous ethanol (1:1) and
dried in air ,and analyzed employing standard
method . Decomposition. temp: >300 °C,

4. Preparation of
suspension (15):

A) The micro- organism suspension was
prepared by taking 2—4 colonies from all the
studied micro- organism. Then it was inserted
in the physiological solution in 0.85%
concentration and was compared with Macferr
land tube number 0.5 which is equal to
1.5x108 cell/mm. It is used for Petri dish
preparation for the examination of biological
activity against the under studied chemical
compound.

B) Inhibition Activity Selection for the
complexes in studied Micro-organism.

Microorganism

The agar well diffusion method was used to
see the effect of under studied chemical
complexes on the micro-organism growth.
This is done by using 20-25 ml from Nutrient
agar medium for each Petri dish. The dish was
incubated in incubator for 24 hours at (37°C)
to make sure that no contamination would
occur in the dish.

The dish was wetted in 10 milliliters of micro-
organism which was prepared as mentioned in
the previous paragraph which include 1.5x108
cell/mm. Distributed evenly on the Nutrient
Agar medium surface by using spreader. Bore
was made on the cultured medium surface by
using cork borer. The chemical complexes
were made as 100 m ml per bore and left the
central bore containing only DMF. The dishes
were left for 1/2 hour in refrigerator at 4°C
(12). The dishes were incubated at (37°C) for
24 hours. The biological activity for the
complexes was defined by measuring the
diameter of the inhibition area surrounding
each bore in millimeters.

RESULTS AND DISCUSSION

The Physical properties listed in( Table -1).
Some the complexes are colored, non-
hygroscopic, and appears as powders with high
melting points .They are not soluble in water.
All complexes dissolved in dimethyl
formamide (DMF) solvent.

The complexes were analyzed for their metal
by atomic absorption measurements and
chloride contents were determined by standard
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methods (16).(Table-1) for all complexes gave
approximated values for theoretical values.
The observed molar conductance (Table 1)
values measured in DMF in 10-3M solution
lie in the

(133-164 Q' ecm® mol” range,

indicating their electrolytic nature with(1: 2).

(17)

Table (1) The physical properties of the compounds

Compound . Color *M.C Metal%
Yield M. wt Mp °¢ S.cm™!
% : (de) LovIF
theory Exp
M Pale —yellow 182 - - -
L= 75 360.4 Yellow >300(de) - - -
Ci6H20N6O,4 '
[MnL]Cl, 79 486.21 Pink (de)200 138 11.30
[FeL]Cl, 85 487.12 Dark red (de)260 149 11.46
[CoL]Cl, 75 490.21 Dark green (de)300 > 164 12.02
[NiL]Cl, 85 489.97 Red (de)300 > 164 11.98
[CuL]Cl, 80 494.82 Green (de)250 133 12.84
[HgL]Cl, 70 631.86 yellow (de)260 143 31.75

M.C = Molar Conductivity, L= C;¢Hy)NgO4 , de = decomposition

Magnetic Susceptibility:

The magnetic moments obtained at room
temperature for the complexes of Cu(Il), Ni(II)
, and Co(Il) are listed (Table 1). Cu(Il)
complex exhibits magnetic moment 1.98 B.M.
which is less than the normal valuel7 (1.84-
2.20 B.M.). The lowered magnetic moment
value observed for Cu(Ill) complex under
present study is due to distorted octahedral
geometry (15) .The Co(Ill) complex shows
magnetic moment of 4.86 B.M. the spin free
octahedral complex of Co(Il) are reported to
exhibit magnetic moment in the range of 4.46-
5.53 B.M.19. Hence observed magnetic
moment for the Co(Il) complex under study
indicates it has an octahedral configuration.
The Ni(I) complex shows magnetic moment
of 290 B.M. The magnetic moment of
octahedral Ni(Il) complex are reported to
exhibit magnetic moment in the range of 2.80
— 3.40 B.M.20 including spin orbital coupling
contribution from 3A2g  and higher 3T2g
states. Hence the observed magnetic moment
for the Ni(II) complex suggest that it may have
octahedral geometry (14,18,19).

Fourier-transform infrared
mode of coordination :

As shown in Table 2, the IR absorption
frequencies were different for free (L) and
M(I) complexes with different functional
groups. In the IR spectrum of ligand, the
characteristic peaks are at 3271-2993 cm™,
which are assigned to v(N-H) and v(-NH,) and
1161 cm™ that is assigned to the v(C-O-C)
group and shows strong band in the 1661 cm™
due to (-C=N-) (17,18).Some new bands of
weak intensity observed in the regions aroundv
(684-570) cm ' and v (489-526) cm ' may be
ascribed to the v(M-N) and v(M-O) vibrations
respectively. It may be noted that these
vibration bands are absent in the infrared
spectra of ligand (19,20-24).

spectra__and

Electronic spectra :

The UV-Visible Spectroscopy and Magnetic
measurements shown in Table (3). The
electronic spectral data of the free ligand (L)
absorption bands appears at 31250 cm™ due to
n—7* transition.
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The Co(Il) complex (dark green) of the
electronic absorption bands appears at 34965
em” Ligand field, 24271 cm™, 13054 cm™,
and10775 cm™, due to 4Tlg (F) — 4A2g,
4T1g (F) — 4A2g(P) and 4Tlg (F) — 4A2g
(F) transition, respectively, in an octahedral
environment .

The electronic spectra of complexes 1, show
multiple bands, which are assigned to

2Eg —27T2g and CT transition characteristics
of the d9 system. Hence, a distorted octahedral
geometry was proposed for the copper
complexes (23-25).

The electronic spectra of the nickel(Il)
complexes exhibited three typical absorption
bands at-10270, 19055 and 27085 cm’,
corresponding to the transitions 3AEg — 3T2g
(VI), 3AEg— 3Tlg (F)(V2), and 3A2g —
3TEg (F)(V3), respectively, characteristic for
their octahedral environment. Also, the values
of the magnetic moment (2.95)may be taken as
additional evidence  for their octahedral
structure (21-24).

On the basis of the above observations, it is
tentatively suggested that all of the complexes
show an octahedral geometry in which the
ligand act as sixdentates . Figure (7) These
possibly accommodate themselves around the
metal atom in such a way that a stable chelate
ring is formed giving in turn, stability to the
formed metal complexes. (23-25)

Finally, the diamagnetic Hg (II) show
absorption band at 350 nm (28571 cm™) for
the ligand metal charge transfer MLCT as the
electronic configuration of these complexes
confirmed the absence of any d-d transition
and this confirms the presence of an octahedral
geometry in the Hg (II) complex.

Biological evaluation:

The newly synthesized metal complexes were
screened in vitro for their antibacterial activity
against bacteria: Salmonella Typhi,Escherichia
coli and Staphylococcus aureus.

The antibacterial activity results revealed that
the complexes shown weak to good activity.
Table (4).

Table (2) :- Data from the Infrared Spectra for the Free Lingand and its Metal Complexes (cm™).

Compound

(C=C) arom

1512-1600

1512-1600
1560s
1558m
1560s
1558m
1579-1624

1525-1498
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Table (3): The Electronic Spectra for the Free Ligand and its Complexes in (10°M) in DMF

Kesr (BM)

Complexes Assignments (temp. K)

(Ligand) nomn* -
[MnL]Cl, Ligand field 4.90 octahedral
‘Alg —'T2g (G)
‘Alg —'Tlg (G)
[FeL]Cl, Ligand field . octahedral

C.T
Sng . SEZg

Ligand field . octahedral
“Tlg (F) — *A2g(P)
“Tlg (F)—'A2g (F) *Tlg (F)
—'Tlg (P)
[NiL]Cl, *AEg — °T2g . octahedral
SAEg— °Tlg (F)
’A2g — *TEg (F)

CT distorted
2Eg —2T2g octahedral

C.T octahedral

C.T= Charge transfer

Table (4): Antimicrobial activity of the ligands and metal complexes Against
Staphylococcus aureus (+ve) and (Escherichia coli, Salmonella typhi) (-ve)

Complexes Inhibition Zone (mm)
S almgt;:lfl{la Escherichia coli Staphylococcus
(ve) (-ve) aureus (+ve)
DMF - - +
[MnL]Cl, + + o
[FeL]Cl, + + +
[CoL]Cl, ++ + ++
[NiL]Cl, + ++ +
[CuL]Cl, + ++ t
[HeL]CL, + +++ ++

(0-6)mm =- (Non active)

(6-9)mm =+ ( Slightly active)
(9-12)mm=++ ( Moderately active)
(12-17)mm=+++ ( Highly active)
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The effect of styrene butadiene styrene on the properties of hot mixture asphalt.
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College of engineering / Al- Anbar University (1), (3) Al- Mustansirya University (2)- Iraq

ABSTRACT

The main objective of this research study is to investigate the potential use of styrene butadiene
styrene(SBS) as modifiers in hot mix asphalt paving mixtures. The research uses five percentages of
polymer modified asphalt (SBS) content (0%, 1%, 3%, 5%, and 7%) by weight of Baiji bitumen
(40/50) penetration grade were used . The polymer modified mixes were designed in accordance with
Marshall Test. Optimum asphalt content was obtained by Marshall method and used in all the modified
mixes. The results indicated that the use of polymer modification(SBS) improved the properties of
HMA through the increase of Marshall Stiffness, indirect tensile strength and decrease of temperature
susceptibility of mixtures. It also increased the flexibility properties of the mixtures and this appeared
from reducing the permeate deformation as compared with that of unmodified mixtures, The results
showed that the percentage of 3% SBS was the optimum percent to be used for the modification of
asphalt cement properties to enhance the pavement performance with the minimum modification cost .
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INTRODUCTION

Iraqi roads structure have deteriorated rapidly
due to increase in traffic volume, the low quality
of pavement materials, hot and cold climatic,
axle loading and tire pressure and insufficient
degree of maintenance. To minimize the
deterioration and enable the pavement to
accommodate increasing traffic intensity and
axle loads in varying climatic environments,
high quality asphalt cement is required (1). The
use of polymer modified binder in asphalt paving
can be utilized as one of a solution to the
pavement deterioration problem (2). Polymer
modified asphalt binder (PMAB) are becoming
more wide speared in road building to meet
today’s high traffic loading. Many efforts are
directed towards modifying the asphalt or paving
mixture properties to get superior performance
and serviceability under local conditions and to
economize the construction of pavement (3).The
purposes of modification is also increase the
viscosity at the high temperature, increase the
flexibility and elasticity of binders at the low
temperature, improve the adhesion to aggregates
and many improve high thermo stability and
aging resistance (4). In recent years, different
kinds of polymers have been used to modify
properties of asphalt mixtures, among them
styrene butadiene styrene (SBS) is one of the
most widely used which can extremely improve
the mechanical properties of asphalt mixtures
(5). SBS accounts for at least 65% of the global
polymer modified asphalt binder market (6).The
SBS had been used as a PMAB in this study.
Asphalt additive can be defined as a material
added to the asphalt to improve the properties
and performance of bitumen. An ideal
modification of an asphalt binder should be able
to rigidity, elasticity, brittleness, durability
decrease the temperature susceptibility, control
age hardening and must be compatible with any
type of bitumen (7). Numerous researchers are
working in this area to evolve the most suitable
additive that can improve overall performance of
bitumen (8,9).

Styrene-butadiene-styrene (SBS) is the most
widely used polymer to modify asphalts (10).
The styrene domains constitute the hard blocks
and affect the high temperature properties of
asphalt. The butadiene soft blocks are very

flexible and affect the low temperature
properties.
These inherent properties of rigidity and

flexibility of asphalt because there is a
semblance of rigid and flexible structure in the
asphalt regardless of the temperature (11). SBS
increases the viscosity of the asphalt by
interaction which related to the size of the
molecules and their molecular design. This
statement was supported by Vonk and Valkering
(1990) findings which obtained the viscosity of

modified asphalt increase with increasing SBS
contents. Besides, different SBS concentrations
(2.5, 5 and 7.5%) in three asphalt grades (60, 100
and 200 PEN) reveal the increase in softening
point temperature but linearly decrease in
penetration with increasing SBS concentration.
Gordon (8) indicates when the polymer
concentration and bitumen polymer compatibility
allow a continuous polymer network to be
established, modification is provided by a highly
elastic network which increases the viscosity,
stiffness and elastic response of the PMB,
particularly at high service temperatures.
However, ageing of the SBS PMBs tends to
result in a reduction of the molecular size of the
SBS copolymer with a decrease in the elastic
response of the modified road bitumen(8).
Awanti &others. found that the softening point
and viscosity values are higher by for polymer-
modified binder—SBS than those of asphalt
cement, whereas the penetration value of the
PMA SBS is lower than that of the asphalt
cement(1). The Marshall stability and flow
values of polymer modified asphalt concrete
polymer modified asphalt mixture are higher than
those of asphalt concrete (AC) mix at optimum
binder content, the static indirect tensile strength
values for PMAC mixtures are higher than those
of AC mixtures at different temperatures, (1).
Burak and Giray presented a laboratory study of
modified bitumen containing styrene butadiene-
styrene (SBS) copolymer (12). Polymer modified
bitumen PMA samples have been produced by
mixing a 50/70 penetration grade unmodified
(base) bitumen with linear SBS copolymer at five
different polymer contents. The effect of polymer
addition on the short and long term aging
characteristics of HMA have been evaluated by
indirect tensile strength (ITS) test. The results
indicated that polymer modification improved the
conventional properties (penetration, softening
point, etc.) and the mechanical properties
(Marshall, ITS, etc.) of the base bitumen( 12).

This study was focus to identify the effect of
polymer modified asphalt binder styrene
butadiene styrene on the hot asphalt mixture:

e resistance to plastic flow (Marshall
Stiffness)

e Permanent Deformation
tensile creep test)

(Diametric

e Indirect tensile strength and temperature
susceptibility.
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Table (2): Physical Properties of Al-Nibaee

Styrene butadiene styrene was used a polymer
modified asphalt binder with specific gravity
0.94 in this research. Styrene butadiene styrene
was added to binder at different percent (1% ,2%
,3% and 5%). The modified asphalts were
prepared using a high shear mixer. Firstly,
asphalt was heated until it became a fluid in an
iron container, then upon reaching about 180 C,
a weighed amount of polymer was slowly added
to the asphalt with different percent, and then the
blend was sheared, the shearing temperature is
180 ©°C, the shearing rate is( 500r/min),
subsequently the blend was stirred by a
mechanical stirrer at 180 °C for 1.5 hour to
produce homogeneous mixtures. After that, the
preparation has been finished.

3. Aggregate:

Nibaee aggregate was utilized for producing the
asphalt mixture in this study. With 100% crushed
particles, brownish in color, quartzite mineral
composition and angular faces.

The physical properties of AL-Nibace aggregate
are presented in Table (2). The aggregate
gradation confirms to the Iraqi Standard
specifications for Road and Bridge for 19 mm
(3/4 inch) maximum size for surface course type
III/A (SORB\R9, 2003). Figure (1) shows the
aggregate gradation used in this research.

MATERIALS AND METHODS Aggregate
1. Asphalt Cement: i
One binder of asphalt cement was tested, from Property Coarse Fine specification
Baiji Refinery with a grade 0f(40-50) aggregate | aggregate
penetration. The physical properties of this type | Bulk 2 60 2637
are illustrated in table (1). specific ‘ ‘ (ASTMC-
gravity 127)
Table (1): Physical Properties of Asphalt Appgrent 2626 2672 And
Cement. specific
gravity (ASTMC-
Test Unite Baiji (40-50) %Water 0.44 0.5 128)
5 i o1 76 absorption
enetration : I mm
Wear(Loss | 15.67 -
.2.50C . Angeles) (ASTC-131)
Ductility :25-C Centimeter +100
Softening Point °C 51.5
Flash Point °C 285 = Y
Specific Gravity - 1.035 a0 ird
Kinematic cst. 410 p y
Viscosity ¥ |
x|
* -
2. Additives: T

Sieve opening. mm (Lag scale)

Figure (1): Specification limits and Selected

Gradation of Aggregate Maximum size (19mm).

4. Mineral Filler:

The Sulphate resisting cement from Al-Qaem
cement factory with specific gravity 3.14 was
used as mineral filler in this study.

5. Hot Asphalt Concrete Mixture Tests:

To study the effect of PMAB (SBS) properties on
the performance of HMA mixture, several tests
were made to investigate how these properties

would affect.

5.1. Preparation of Marshall Mixture:

The aggregate are first dried to constant weight at
(110 °C), separated into the desired sizes and
recombined with mineral filler in order to meet
the required gradation for each specimen. The
aggregate are then heated to temperature off (155
°C) before mixing with asphalt cement. The
asphalt cement is heated to the temperature ,
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which produce a kinematic viscosity of (170£20)
centistokes up to (163 °C) as an upper limit.
Then, asphalt cement is weighed to desired
amount and added to the heated aggregates, and
mixed thoroughly until all aggregate particles are
coated with asphalt.

5.2. Resistance to Plastic Flow (Marshall
Method):

This method covers the measurement of the
resistance to plastic flow of cylindrical
specimens of bituminous paving mixture loaded
on the lateral surface by means of the Marshall
apparatus according to (ASTM D-1559). The test
specimens were compacted using one
comparative effort, which is (75) blows/end. The
bulk specific gravity density (ASTM D-2726),
theoretical (maximum) specific gravity (ASTM
D-2041) and percent air voids (ASTM D-3203)
are determined for each specimen. Marshall
stability and flow test are performed on each
specimen according to the method described by
(ASTM D-1559). The cylindrical specimen (2.5"
(62.5 mm) height * 4" (101.6 mm) diameter) is
compressed on lateral surface with a constant
rate of (50.8 mm/min) until the maximum load is
reached. The maximum load resistance and
corresponding flow values are recorded. Three
specimens for each combination are prepared
and the average results are reported.

5.3. Indirect Tensile Strength:

The indirect tensile strength of the sample is

calculated from the maximum load to failure.

The specimens prepared in the same method

described for Marshall method are also tested

for indirect tensile strength according to (ASTM

D-4123). The prepared specimens were cooled

at temperature room for 24 hours, immersed in

water bath at three different test temperatures

(25°C,40°Cand 60 °C) for 30 minutes, then tested

for indirect tensile strength at rate of 50.8

mm/min. (2 in./min) using Marshall compression

machine until recording.

The ITS values were computed as follows:

ITS=2000P /atD ....ooevviinnnnee. (3.8)

Where:

ITS =Indirect tensile strength, kPa

P = is the peak value of the applied vertical load

N,

t = is the mean thickness of the test specimen

(mm) and

D = s the specimen diameter (mm).

The temperature susceptibility T.S. was

calculated as:

T.S= (Sti - Stj)/ (J-1)

Where: Sti=tensile strength at (I °C)
Stj= tensile strength at (j °C)

5.4 Resistance to Permanent Deformation (Creep

Test):

The diametric indirect tensile creep test has been
used for testing asphalt mixture to determine the
permanent deformation (rutting) potential and the
stiffness of asphalt mixture by measuring the
strain — time value. The specimen was
placed in water at test temperature of (25°C,
40°C) for 30 minutes before the test conducted.
The strain (deformation) was recorded at a strain
time of loading (0.1, 0.25, 0.5, 1, 2, 4, 8, 15, 30,
45, and 60 minutes) and then the load was
removed (unloading condition) and the recovered
strain was recorded for the same periods of an
hour. The test was conducted while the specimen
was submerged in water bath maintained at the
desired temperature (25°C, 40°C) with a static
constant stress of (14.5 psi = 0.1 MPa). The
vertical strain calculated from the measured
deformation is determined as follows:-

&= AH/Ho mm/mm

where:-

AH = the total measured vertical deformation at a
certain loading time,

Ho = the original diameter of the specimen.

The stiffness modulus of the mixture is
calculated by:-

(S creep )t =0/ & N/mm2

o = stress of test (14.5 psi (0.1 Mpa)

RESULTS AND DISCUSSION

The Effect of SBS on Marshall Parameters:

Marshall Test was conducted for studying the
properties of asphalt concrete mixtures. The
polymer modified asphalt SBS was added to the
optimum AC(5.1)% of mixture with different
percents (0%,1% ,3%,5% ,7%) by weight of
asphalt cement. Figure (2) shows the effect of
SBS PMAB added to asphalt on the properties of
asphalt concrete mixture. The results indicate that
the increase of SBS content has a significant
effect on HMA parameter by increasing bulk
density and Marshall Stiffness and decreasing air
voids and flow. Economically, it is preferable to
use 3%of SBS, table (3) for its clear impact to
improve the Marshall properties by increasing
bulk density, stability and Marshall Stiffness and
decrease flow with lower percent air void and it's
suitability to the Iraqi Standard specifications

(13).
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Figure (2): the effect of SBS content percentage of asphalt on the properties of asphalt concrete
mixture.

Table(3): Marshall Method Test Results for Modified Asphalt Mixture

Bulk Gm
SBS Density Max AV % | VMA VFA % | Stability Flow Stiffness
% gm/cm3 gm/cm3 % KN mm KN/mm
0% 2.318 2.420 4.21 | 17.021 75.23 11.64 3.8 3.069
1% 2.318 2,421 4.25 | 17.021 75.00 11.89 3.75 3.171
3% 2.320 2412 3.81 | 16.949 77.49 13.00 3.75 3.467
5% 2.323 2.419 3.96 | 16.842 76.43 13.22 3.7 3.573
7% 2.325 2.420 3.92 |16.770 76.59 13.45 3.6 3.736
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The effect of SBS on Indirect Tensile Strength
Test:

The indirect tensile strength test (ITS) has been
used to evaluate the mixture resistance to low
temperature cracking. The ITS gives an
indication about the strength of mixture due to
adhesion between its components. Figure (3)

shows the effect of SBS PMAB added to asphalt
on the properties of asphalt concrete mixture on
the ITS values at different test temperatures
(25°C and 60°C), the increase in SBS content has
a great impact in increasing (ITS) values, due to
increase of asphalt stiffness, which has a
significant effect on the adhesion aggregate
particles and finally the cohesion of the mixture.

Figure (3): indirect tensile strengths of mixtures are tested at different temperatures (25°C and
60°C).

The use of SBS has a significant effect on TS
values, figure (4) shows how the increase in
SBS content decrease the TS of HMA. TS
decrease with increase SBS content especially
between (3%-7%).
Resistance to Permanent Deformation
(Creep Test):

Diametrical indirect tensile creep test has been
used to evaluate the effect of SBS content on
the permanent deformation tendency of HMA
mixtures using different percent of SBS
content of asphalt at two test temperatures

250C and40°C. Figure (5) shows the strain
time relationship for asphalt mixtures with
different SBS contents and at different test
temperatures. Results indicate that immediate
strain increases with temperature increase. In
addition, results show that permanent strain
increases with temperature increase. Also they
show that the strain decrease with increase
SBS content at the same temperature.
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Figure (4): The effect of SBS content percent of asphalt on the TS values.

Figure(5 ja-Effect of temperature variance on diametric creep test results of
0% SBS PMA mix.

Figure(5 )} b-Effect of temperature variance on diametric creep test results of
1% SBS PMA mix.

Figure(5) c- Effect of temperature variance on diametric creep test results of
3% SBS PMA mix.
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Figure(5 ) e-Effect of temperature variance on diametric creep test results of
7% SBS PMA mix.

Effect of SBS Content on Diametric Creep
Test Parameters for Asphalt Concrete
Mixture:

Initial modulus and permanent stain variation
with respect to SBS content for diametric creep
test are shown in figures (6). At 25°C test

temperature, The stiffness modulus increase up to
5% SBS then it decreases with the increase of
SBS content while permanent deformation
decrease with increasing SBS. At 40°C, the
stiffness modulus increases with SBS increase
while permanent deformation decrease down to
5% SBS and then it increases. Figure (7).

Figure (7): Effect of SBS content on diametric creep test parameter at (40°C) for asphalt mixture.
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CONCLUSION

The SBS based additive improves the properties
of hot asphalt mixture the improvement of these
properties can be summarized as:

1-The results indicate that with the increase of
SBS content, the bulk density increases and the
air voids decreases. A higher stability, stiffness
and VFA, lower Flow and VMA with this
decrease . The lower percent of air void with
SBS content 3% for asphalt concrete mixture is
the optimum usage of SBS %content of asphalt.
It Significantly improves the Marshall properties
test such as a high stiffness values due to an
acceptable stability and flow.

2-The percent of added SBS on asphalt has a
great effect on the cohesion of the mixture which
can be conducted by indirect tensile
strength(ITS) test, results show the increase of
ITS with the increase of SBS content% of
asphalt .

3-A variation in temperature has a significant
effect on the ITS values of the SBS PMAB
which mixture shows a less effectiveness with
temperature variation than to the base asphalt.
4-The Creep test gives an indication about the rut
potential in pavement surface due to the increase
in temperature. The rut depth (permanent
deformation ) and stiffness modulus varies
according to the percent of PMAB SBS, the
permanent  deformation  decreases  with
increasing SBS content until 5%sbs and then
increases while the stiffness modulus increase
up to 5% SBS then it decreases.

5-The percent of 3% SBS was the optimum
percent to used for modifying asphalt cement
properties to achieve the pavement performance
and to minimize the modification cost.

RECOMMENDATION

Study the effect of modified asphalt mixtures
SBS on the moisture susceptibility by ITS ratio
and IRS.
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ABSTRACT

B-thalassemia major patients are prone to various complications during their life as part of their disease
and its treatment.

A cross sectional study was conducted to study some of the chronic complications of B-thalassemia
major and their correlation with the level of serum ferritin. A convenient sample of 100 homozygous B-
thalassemic patients attending Thalassemia center in Ibn-Albaladi Pediatric Hospital in Baghdad, from
February to December 2010 were evaluated by history, clinical examination and laboratory
investigations and classified according to their serum ferritin level into two groups. Liver enzymes
abnormalities, low serum calcium, fasting blood sugar and cardiac dysfunction were compared for the
two groups

Median age of patients was 16 years, male to female ratio 0.7:1. Cardiac abnormalities were diagnosed
in 12% of patients, more among patients with high S. ferritin, elevated serum transaminases enzymes
were seen in 19% for SGOT, 6% for SGPT and in 57.5% for serum alkaline phosphatase. Six patients
had high fasting blood sugar, hepatitis C antibodies were positive in 54%, hepatomegaly was found in
91%. High S. ferritin was positively correlated with serum transaminases level and negatively with
serum calicium.

Most patients have S. ferritin > 2500 pg/l which was correlated with Liver and cardiac dysfunctions.
Infection with Hepatitis C virus was common.

Key words: B-Thalassaemia major, Serum Ferritin, Complications
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INTRODUCTION

B-thalassemia is a group of recessively
inherited disorders of hemoglobin synthesis
characterized by reduced synthesis of the B-
globin chain caused by a single gene disorder.
The homozygous state results in severe anemia
which needs regular blood transfusion (1).
About 3% of the world’s population, (150
million people), carry p-thalassemia genes, it
affects a significant segment of the population
in certain areas of the world High frequency in
Africa, India, Southeast Asia, the
Mediterranean area and in Europe they are
particularly prevalent in inhabitants of Italy
and Greece (2).

B-thalassemia syndromes are based on clinical
severity. The most severe form is -
thalassemia major and is characterized by
transfusion-dependent anemia. Patients with -
thalassaemia major have both ineffective
erythropoiesis and a considerably shortened
red cell life span (20 days or less), leading to
severe anaemia. The disease usually presents
in the first year of life, from the age of 3
months onwards (3).

Regular blood transfusions and iron chelation
with desferrioxamine have changed the
prognosis of the disease and dramatically
extended the life expectancy of patients,
transforming thalassemia from a rapidly fatal
disease of childhood to a chronic illness
compatible with a prolonged life (4). On the
other hand, frequent blood transfusions leading
to iron overload and the chronic nature of the
disease have contributed to a whole new
spectrum of complications in adolescents and
young adults suffering from thalassemia major
(5,6). Transfusion-dependent patients, in the
absence of chelation therapy, develop
progressive accumulation of iron, which is
responsible for tissue damage and, eventually,
death. The role of transfusion and chelation in
improving survival of thalassemia patients has
been reported (3,7,8,9)..

Untreated transfusional iron overload is fatal in
the second decade of life, usually as a result of
cardiac complications. Importantly, however,
at least five studies have shown an association
between the control of serum ferritin and

prognosis.
Cardiac abnormalities are a major feature of -
thalassaemia ~ major  (10,11). Cardiac

malfunction, including heart failure and fatal
arrhythmias, are frequent causes of death, and
cardiac dilatation secondary to anemia is
nearly universal. Transfusion usually corrects
the latter abnormality, but may lead to cardiac
hemosiderosis due to myocardial iron
deposition. Cardiomegaly and left ventricular
dysfunction ensue in the untreated child
leading to end-stage cardiomyopathy (12,13).

Patients with B -thalassemia major receive
chronic blood transfusions and have an
increased prevalence of chronic Hepatitis C
virus (HCV) infection (13). These patients
frequently have increased hepatic iron
concentrations and iron-induced liver damage,
even when given optimal iron chelation
therapy (14). Furthermore, iron overload and
HCV infection have been shown to be
independent risk factors for progression of
liver fibrosis (15). Transaminase levels
typically fluctuate between normal and slightly
elevated values, with a good correlation being
demonstrated between transaminase levels and
viral load measured by quantitative polymerase
chain reaction (16).

Glucose intolerance in adolescence, overt
diabetes in later life and rarely diabetic
ketoacidosis, are endocrine complications,
mainly due to iron deposition in the pancreas.
The postulated risk factors for abnormal
glucose tolerance tests (GTT) in transfusion-
dependent B-thalassemic patients are serum
ferritin as well as hepatitis C infection (17).
Cooley’s original description of B-thalassemia
major included marked bone deformities as a
characteristic feature. There is a high
prevalence of low bone mass in these patients
(18,19).

Aims of the study:

1. To study the prevalence of some of
the chronic complications of B-
thalassaemia major.

2. To study the correlation of these
complications with serum ferritin
level.

PATIENTS AND METHODS
Study Design and setting:

A cross sectional study in which a convenient
sample of (100) homozygous B-thalassemic
patients (42 male & 58 female) who were
diagnosed during childhood on the bases of
severe  anaemia  associated  with  the
characteristic profound microcytosis on blood
smear in addition to typical haemoglobin (Hb)
electrophoresis, attending Thalassemic Center
in Ibn-Albaladi Pediatric Hospital in Baghdad,
for blood transfusion and chelating agents
namely  desferrioxamine infusion were
included. The study was performed from
February —December 2010.
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Methods:

The patients were clinically evaluated by:
Clinical history; the history was taken from
patients themselves, from their parents and
from the patient's records including: age of the
patient, sex, time of diagnosis of thalassaemia,
onset of blood transfusion, total number of
units of blood transfused, time of first unit of
blood received, and treatment with chelating
agents.

Clinical examination

The patients were examined clinically focusing
on the following points:

General examination for pallor, jaundice, skin
manifestations and joints examination.
Abdominal examination; for splenic and liver
size and Physical examination related to
cardiac dysfunction including cardiac and
chest examination.

Lab. Investigations

A list of biochemical investigations done for
all studied thalassaemic patients includes the
following;

1. Liver function tests: total serum
bilirubin (direct & indirect) measured
by direct reading spectrophotometry.
Serum liver enzymes (SGPT&SGOT)
which considered as abnormal when
the level more than 2-folds the normal
and serum Alkaline Phosphatase
(anbnormal level >85u/l) (excluding
the patients whose ages<l8year old).

2. Serum calcium, normal range (8.5-
10.5mg/dl).

3. Serum ferritin level measured by
ELISA, the normal value (40-340pg/L
and 14-150pg/L) for male and female
respectively and a cutoff point of
2500ug/l used to examine the
relationships between complications
and ferritin level.

4. Fasting blood sugar FBS (the patients
considered diabetics when the level of
FBS>126mg/dl).

5. Viral screen done by ELISA
including; Hepatitis B (HBsAg),
Hepatitis C (HCV antibody) and
Human Immune deficiency Virus
(Anti-HIV).

Electrocardiography (ECG);
A twelve leads ECG were performed for

studied patients using the instrument
SCHILLER- AT-1 /Swiss to show if there is:

1. Ventricular  hypertrophy (voltage
criteria),

2. Arrythmias and conduction defects

3. ST & T wave changes.

Echocardiography (Echo);

To evaluate the cardiac function an
echocardiographic examination done for all
thalassaemic patients using the instrument
(Voluson 530D Kretz/Austeria) with 3 & 3.5
MHZ probe. Cardiac chamber dimension were
measured according to recommendations of the
American Society of Echocardiography (ASE)
by M-mode echocardiography (20).
Impaired  ventricular  contractility  (left
ventricular systolic dysfunction) was defined
by an ejection fraction (EF) <55% or fraction
shortening (FS) <30%. Diastolic dysfunction
of left ventricle was defined by the presence of
the following parameters: Typical symptoms &
signs of heart failure, normal left ventricular
ejection fraction, and no valvular abnormalities
on Echo (21).

Imaging studies:

e Abdominal ultrasonography done for
studied thalassaemic patients to assess
the splenic and hepatic enlargement.

o  Chest radiography; another
complementary measure to assess the
cardiac sillhoute and if there are
features of congestive heart failure.

Statistical methods:

Statistical analysis was performed with
Statistical Package for Social Sciences Version
-16- (SPSS Inc. Chicago,IL,USA). Data were
summarized using standard descriptive
statistics, tabulation of categorical variables
and scattered diagrams for correlation between
two continuous variables. Chi - square test was
used for testing association between
categorical variables and student's t- test for
testing significant differences between two
independent means. Pearson's correlation
coefficient was wused to determine the
relationship between two variables. P value of
less than 0.05 was considered statistically
significant.
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RESULTS

One hundred patients were included in the
study, 42% males, 58% females, male to
female ratio 0.7:1, their age ranged from 10-33
years with a mean of 17.17 £ 6.109 standard
deviation (SD). Median age was 16 years (16,
17 for males and females respectively),
although females were slightly older than
males, the differences were statistically not
significant (Table (1)).

Units of blood received by the patients ranged
from 49 to 421 units with a mean of 159.4 +
57.1 SD and a median of 153 units (152,153
for males and females respectively). The
females received blood units (165.5 = 55.4)
more than the males (151 + 59.01) but the
differences were statistically not significant
(Table (1)).

Regarding doses of chelating agent
(desferrioxamine), table (1) showed that they
ranged from 20-40 mg/kg body weight, with a
mean of 32.35 + 7.298 SD with a median of 30
mg/kg body weight and no statistically
significant differences were found between
males and females. Most of the patients had
hepatomegaly (91%), while 26% of the
patients were splenectomized (Table (1)).

The investigations revealed that serum ferritin
(S. ferritin) was > 2500ug/l in three quarters of
the patients, 32 males and 43 females with no
statistically significant difference, S. Ca++ was
decreased in 17%, elevated F.B.S. were found in
6%, elevated SGOT in 19%, elevated SGPT in
6% and elevated S. Alkaline phosphatase in
57.5% of patients aged 18 years and more.
Cardiac abnormalities were found in 12% of the
patients, HBS Ag was positive in two patients
and more than half (54 %) were infected with
hepatitis C virus ~ (Table 2).

According to S. ferritin level the patients were
divided into two groups one with S. ferritin less
than 2500 pg/l and the other with S. ferritin 2500
pg/l and more.

Table (1): Distribution of the study group by gender, age, blood units received dose of chelating
agent and status of spleen and liver

Characteristics Males Females Total
N=42 N=58 N=100
Age in years*
Range 10-30 10-33 10-33
Mean = SD 16.5+5.7 17.6+6.4 17.2+6.12
Median 16 17 16
Blood units received*
Range 49 —421 53 -340 49 —421
Mean = SD 151 +£59.01 165.5+ 554 159.4+£57.1
Median 152 153 153
Chelating dose (mg/kg)*
Range 20-40 20-40 20-40
Mean = SD 31.667 £ 6.955 32.845 £ 7.557 32.35+7.298
Median 30 30 30
Spleen Status:** No. (%)
Normal 6 (14.3%) 6 (10.3%) 12 (12%)
Splenomegaly 26 (61.9%) 36 (62.1%) 62 (62%)
Splenoctamized 10 (23.8%) 16 (27.6%) 26 (26%)
Liver Status:** No. (%)
Normal 5(11.9%) 4 (6.9%) 9 (9%)
Hepatomegaly 37 (88.1%) 54 (93.1%) 91 (91%)

* The differences was statistically not significant (Student's t test, P>0.05)
**The association was statistically not significant (i’ test, P>0.05)
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Table (2): Distribution of the study group by their investigations results

Characteristics PatlentsNr;)eisu(l‘t)/so)(N 100)
S. Ferritin (ng/l) <2500 25 (25%)
>2500 75 (75%)
S.Ca++ Normal 83 (83%)
Decreased 17 (17%)
F.B.S. Normal (<126mg/dl) 94 (94%)
Elevated(>126mg/dl) 6 (6%)
S.GOT Normal 81 (81%)
Elevated 19 (19%)
S.GPT Normal 94 (94%)
Elevated 6 (6%)
S. Alkaline Phosphatase
(for(40)patient aged>18years)
Normal 17 (42.5%)
Elevated 23 (57.5%)
Cardiac abnormalities
Present 12 (12%)
Absent 88 (88%)
HBS Ag +ve Present 2 (2%)
Absent 98 (6%)
HCV Ab +ve Present 54 (54%)
Absent 46 (46%)

Table (3) showed that SGOT and SGPT were significantly higher among patients with S. ferritin > 2500.
Serum Alkaline Phosphatase and cardiac abnormalities were higher among patients with S. ferritin >
2500 than among those with S. ferritin < 2500 pg/l, whereas elevated FBS (> 126mg/dl) was more
among patients with S. ferritin < 2500ug/1 but these differences were statistically not significant.

Table (3): Distribution of the study group by serum ferritin (ng/l), liver enzymes, fasting blood sugar and
cardiac abnormalities

S. Ferritin S. Ferritin
<2500 >2500 Total
Parameters N=25 N=75 P Value
No % No. % No %
S.GOT
Normal 21 84 60 80 81 81 <0.005*
Elevated 4 16 15 20 19 19
S.GPT
Normal 25 100 69 92 94 94 <0.005**
Elevated 0 0 6 8 6 6
S. Alkaline Phosphatase
(for(40)patients aged>18years) N=9 N=31 NS
Normal 5 55.6 12 38.7 17 40
Elevated 4 44 .4 19 61.3 23 60
F.B.S (mg/dl)
<126 23 92 71 94.7 94 94 NS
>126 (DM) 2 8 4 5.3 6 6
Cardiac abnormalities
Present 2 8 10 13.3 12 12 NS
Absent 23 92 65 86.7 88 88

* The association was statistically significant (>= 33.3, df=1, P<0.005)
** The association was statistically significant (y?= 74.2, df=1, P<0.005)
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On studying the correlation between different
variables, figure (1) and (2) showed that S.
ferritin has a significantly positive correlation
with both SGOT and SGPT respectively. A
non significant positive correlation was present
between S. ferritin and S. Alkaline
phosphatase (figure 3) and significant negative
correlation was found between S. ferritin and
S.Cat++ (figure 4).
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Figure (1): Correlation between S. ferritin (nug/l) level and SGOT*
* Correlation is significant at the 0.05 level (Correlation Coefficient = 0.213)
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Figure (2): Correlation between S. ferritin (nug/l) level and SGPT*
* Correlation is significant at the 0.01 level (Correlation Coefficient = 0.265)
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Figure (3): Correlation between S. ferritin (ug/l) level and S. Alkaline Phosphatase (among(40)patients
aged>18years)*
* Correlation is not significant at the 0.05 level (Correlation Coefficient=-0.118)

10.50—

10.00— (=] (=}

9.50-
]
«
w

9.00—

5.50

(=] (=] (=]
R Sq Linear = 07
o o o
5.00— (o Le]
T T T T T
0.00 S000.00 10000.00 15000.00 20000.00
s.ferritin

Figure (4): Correlation between S. ferritin (ng/l) level and S.Ca*
* Correlation is significant at the 0.01 level (Correlation Coefficient = - 0.286)

Considering infection with hepatitis C virus,
patients with S. ferritin > 2500pg/l were
divided into two groups; one with positive
HCV antibody and the second without HCV
antibody. Although mean levels of liver
enzymes, (SGOT and SGPT), were higher
among the first group, yet the differences in
means were statistically not significant,
whereas the size of the liver (in cm) was
significantly larger among the first group
compared to the second group (table 4).
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Table (4): Differences in mean SGOT,
SGPT, and Liver size (in cm) between
patient with S. ferritin > 2500 (ng/1) and
positive HCV, and negative HCV

S. Ferritin | S. Ferritin >
>2500 2500
Variables with HCV with HCV
Ab positive | Ab negative
N=44 N=31
SGOT
Mean +SD 35.7+23.88 | 26.6 +£18.14
SGPT
Mean <SD 23.2+14.26 | 20.9+ 1599
Liver Size (in
cm)*
4.05+2.52 29+1.78
Mean £SD

* The difference was statistically significant
(student's t test, df= 73, p< 0.05)

DISCUSSION

Treatment of patients with B-thalassaemia
major has improved dramatically during the
past 40 years but the patients manifested
cardiac, hepatic, endocrine, and metabolic
disorder attributable to chronic hypoxia and
iron over load (22).

The present study showed that the median age
of B-thalassaemic patients was 16 years which
is low in comparison to the result of a cross
sectional study performed in the Registry of
the National Institute of Health-sponsored
Thalassaemia Clinical Research Network in
North America, in which the median patient's
age was 20  years (23).

The recommended treatment for B-
thalassaemia major involves lifelong regular
blood transfusion, usually administered every
2-5 weeks, to maintain the blood pre-
transfusion Hb level more than 9-10.5g/dl.
This transfusion regimen promotes normal
growth, allows normal physical activities,
adequately suppresses bone marrow activity in
most patients and minimizes transfusional iron
accumulation. A higher target pre-transfusion
Hb level of 11-12g/dl may be appropriate for
patients with heart disease and for those
patients who do not achieve adequate
suppression of bone marrow activity at lower
Hb level. A careful record of transfused blood
should be maintained for each patient, and with
this information it's possible to calculate the
annual blood requirement (24).

In thalassaemia major, desferrioxamine (DFO)
treatment should start as soon as transfusions
deposited enough iron to cause tissue damage,

this has not been formally determined, but
current practice is to start after first 10-20
transfusions or when S. ferritin level rises
above 1000 pg/l. If chelating therapy begins
before 3 years of age, particularly careful
monitoring of growth and bone development is
advised, along with reduced DFO dosage. In
general, average doses should not exceed
40mg/kg until growth has ceased. The standard
dose is 20-40mg/kg for children and up to 50-
60 mg/kg for adults, as an 8-12 hour
subcutaneous infusion for a minimum of 6
nights a week. To achieve negative iron
balance in patients with average transfusion
requirements, a dose of 50mg/kg/day at least 5-
days a week is required (25).

In current study, DFO subcutaneous infusion
has been used in a dose of 20-40mg/kg/day
with a median of 30 mg/kg body weight. Most
patients had very high serum ferritin indicating
inadequate chelation which can partly be
explained by noncompliance.

Regarding cardiac complications in the present
study the cardiac abnormalities were present in
12% of studied patients with a S.ferritin level
of > 2500pg/l in most of patients, this goes
with observation of Olivieri (1994) (6), who
identified a significantly lower risk of cardiac
disease and death in at least 2/3 of cases where
S. ferritin levels have been maintained below
2500png/1 over a period of decade or more.
Endocrine complications: include glucose
intolerance in adolescence and overt diabetes
in later life, mainly due to iron deposition in
the pancreas “®.The postulated risk factors for
abnormal glucose tolerance test (GTT) in
transfusion-dependent B-thalassaemic patients
are S. ferritin as well as hepatitis C infection
(17). In the current study, diabetes mellitus
was proved in six patients (3males and
3females) and was more among those with S.
ferritin less than 2500pg/l this unexpected
result may be due to the small number of
patients found to have high fasting blood sugar
which make statistical evaluation difficult,
probably using glucose tolerance test may be
more informative.

Regarding hepatic complications, liver disease
has emerged as a major cause of mortality in
patients with B-thalassemia major. In spite of
its clinical relevance, thalassemia- associated
liver damage has been insufficiently
characterized. Liver disease in these patients
can manifest as hepatomegaly, decreased
albumin concentrations, increased aspartate
and alanine transaminase activities.

Hepatitis C virus antibodies have been reported
in 85% of multi-transfused Italian patients,
23% of patients in the United Kingdom, 35%
in the United States, 34% in France, 35% in
Pakistan and 21% in India (5). Any patient
with persistently raised serum transaminases
must be screened for HCV using PCR to
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identify HCV-RNA. If this test is positive it is
important to proceed to a liver biopsy to
identify those patients who have histological
changes of chronic active hepatitis (27).

In the current study, liver function test revealed
an elevation of serum transaminase enzymes
with a positive significant correlation with S.
ferritin.

Considering infection with hepatitis C virus, it
was found that 54% of studied patients were
infected with HCV .Those with S. ferritin of >
2500pug/l and hepatitis C positive antibodies
had significantly larger size of the liver. The
severity of chronic hepatitis C in patients with
thalassaemia may be greater because of
concomitant iron overload, other concurrent
viral infections (HBV, HIV) and possible
infection with mixed hepatitis C genotypes. It
has been demonstrated that iron and HCV
infection are independent but mutually
reinforcing risk factors for the development of
liver fibrosis and cirrhosis, with a reciprocal
multiplicative effect. It appears therefore that
patients with thalassaemia, particularly those
with poor control of iron overload, face an
increased risk of developing cirrhosis (24).
Many patients with B-thalassemia major
require splenectomy. Splenomegaly due to
period of under- transfusion with blood of
inappropriately low Hb may be reversible.
Before considering splenectomy in this
situation, the patient should be placed on an
adequate transfusion program for several
months and then re-evaluated. It is generally
advisable to delay splenectomy until patients
are at least 5-years old because of increased
risk of overwhelming sepsis below this age
(24). In current study, it's found that 26
patients gave history of splenectomy, 62 with
splenomegaly and the spleen was normal in
only 12 patients.

Serum calcium had a significant negative
correlation with serum ferritin which may
reflect metabolic bone disease which is
multifactorial due to iron deposition in the
bones, parathyroid gland dysfunction, effect of
treatment with desferrioxamine and vitamin D
deficiency, this finding deserves further
detailed evaluation in our patients (28).

CONCLUSION AND RECOMMENDATION

More than half of the studied patients were
infected with Hepatitis C virus, cardiac
complications were more common among
patients with S. ferritin >2500 and diabetes
mellitus was more among patients with S.
ferritin < 2500pg/1.

Liver enzymes (SGOT and SGPT) showed
significantly positive correlation with S.
ferritin.

Improving blood screening for Hepatitis C
virus that includes Nucleic acid Amplification
testing technology (NAT) is important to
control infection with hepatitis virus and oral
chelating therapy (Deferiprone & Deferasirox)
should be considered instead of parenteral
therapy in thalassaemic centers to achieve a
better compliance.
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ABSTRACT

The current study aims to formulate ketotifen fumarate as oral dissolving films, and to investigate the
effect of different formulation variables on the physical and mechanical properties of the prepared
films, besides to the drug release behavior. Hydroxypropyl methyl cellulose (HPMC 6¢p) was used as
the film forming polymer, TWEEN 80 (polysorbate 80) and SPAN 80 (sorbitan monooleate) as
surfactants and polyethylene glycol (PEG 400) as a plasticizer. Nine formulas were prepared using
solvent-casting method, and were evaluated. Official criteria for evaluation parameters were fulfilled
by all formulations. Disintegration time showed by formulations was found to be in range of (20.4 to
38.6) seconds. Formula (F7) which contains HPMC (61.64% w/w), PEG (21.14% w/w), and TWEEN
80 (6.28%w/w) was found to be suitable for film formation with desirable physicochemical properties,
faster disintegration and optimum in vitro -release. It can be concluded that ketotifen fumarate can be
conveniently administered orally in the form of films where to improve patient compliance and
convenience.
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INTRODUCTION

Fast-dissolving drug delivery systems are
rapidly gaining interest in the pharmaceutical
industry. These systems either dissolve or
disintegrate generally within a minute, without
the need for water or chewing (1).

The first developed fast-dissolving dosage
form consisted in tablet form, and the rapid
disintegrating properties were obtained through
a special process or formulation modifications
(2). Recently, fast-dissolving films are gaining
interest as an alternative of fast-dissolving
tablets. The films are designed to dissolve
upon contact with a wet surface, such as the
tongue, within a few seconds, meaning the
consumer can take the product without the
need for additional liquid. This convenience
provides both a marketing advantage and
increased patient compliance (3).

Ketotifen Fumarate (KF), 4-(1-
Methylpiperidin-4-ylidene) - 4Hbenzo [4,5]
cyclohepta [1,2-b]thiophen-10(9H)-one
monofumarate , is a histamineH1 receptor
antagonist (4). Oral ketotifen is indicated as an
add-on medication in the chronic treatment of
mild atopic asthmatic children. It is given
orally as the fumarate in the prophylactic
management of asthma, and also used in the
treatment of allergic conditions such as rhinitis
and conjunctivitis (5,6).

The aim of the current study is to formulate
ketotifen fumarate as orally dissolving films.
To achieve this goal, the films are formulated
by solvent-casting method, and then different
variables will be studied, concerning the
physical and mechanical properties of the
prepared films in addition to the drug release
behavior.

MATERIALS AND METHODS

Materials:

Ketotifen Fumarate powder was purchased
from Samara Drug Industries (SDI), Iraq.
Hydroxypropyl methylcellulose (viscosity 6¢p)
was purchased from Sigma-Aldrich, USA.
Polyethylene glycol 400 was purchased from J.
T. baker chemical Co., China. Tween 80 was
purchased from Sinopharm chemical reagent
Co., Ltd, China. Sodium Saccharin was
purchased from BDH Chemicals Ltd Poole
manufactured in England.  Mannitol was

purchased from Riedel-De-Haen manufactured
in Germany.

Formulation of films:

Nine formulas were prepared (F1-F9), with
their composition shown in table (1), using
solvent casting method (7), each film with
surface area approximately 4 cm’ is loaded
with 1.38 mg ketotifen fumarate which is
equivalent to about 1 mg of ketotifen as a base.
The area and number of films prepared for
each batch can be calculated as follows (8):
Total area of petri dish = 154 cm®

Each film area = 2x2 = 4 cm’

Number of films in batch =154/4 =38.5
approximately 39 films

Total drug load = 1.38x39 = 53.82 mg
approximately 54mg KF

Evaluation of films:

Drug content uniformity:

Five films from each formulation batch were
picked randomly and were weighed
individually (9). Each film was dissolved in
100 ml 0.IN HCL to measure absorbance
spectrophotometrically at Amax 300 nm. The
average drug content was calculated.

Visual inspection:

Properties such as homogeneity, color,
transparency and surface of the oral films were
evaluated for all the prepared oral films (9).

Weight variation:

The weight variation of the KF oral film was
done by weighting twenty films individually
and the average weight was calculated. For the
film to be accepted, the weight of not more
than two films deviate from the average weight
by no more than 7.5% and no film deviates by
more than 15% (4).

Thickness measurements:

The thickness of each film was measured at
five different locations (centre and four
corners) using vernier caliper micrometer. The
data are represented as a mean+SD of three
replicate determinations (10).



International Journal for Sciences and Technology Vol. 7, No. 4, December 2012 55

Table (1): Composition of ketotifen fumarate oral films formulas

Ingredients (mg) F1 F2 F3

F4 F5 Fé6 F7 F8 F9

Ketotifen Fumarate 1.38 1.38 1.38

1.38 | 138 | 138 | 1.38 | 1.38 | 1.38

HPMC (6¢p) 3432 | 34.32 | 34.32

32.32 | 35.48 | 30.82 | 30.82 | 30.82 | 30.82

PEG 400 857 | 1057 | 6.57

10.57 | 10.57 | 10.57 | 10.57 | 10.57 | 10.57

Tween 80 1.14 | 1.14 | 1.14 | 1.14 | 1.14 | 1.14 | 3.14
Span 80 3.14
Na Saccharin 1.14 | 1.14 | 1.14 | 1.14 1.14 | 1.14 | 1.14 | 1.14
Citric acid 1.425 | 1.425 | 1.425 | 1.425 | 1.425 | 1.425 | 1.425 | 1.425 | 1.425
Mannitol 2.02 4.02 | 2.02 352 | 1.52 | 1.52 | 4.66

Total weight of a film | 50mg | 50mg | 50mg

50mg | 50mg | 50mg | 50mg | 50mg | 50mg

Folding endurance:

The folding endurance of randomly selected
films was determined by repeatedly folding
one film at the same place till it break or folded
maximum 250 times (11).

Tensile testing of the films:

The films used for investigating the tensile
properties were cut around a standard template
(dumbbell) according to American Society for
Testing and Materials (ASTM) international
test method for thin plastic sheeting.The
template is illustrated in figure (1). The tensile
properties of the films were evaluated by
stretching the dumbbell-shaped sections to
break using a universal testing machine. The
breaking load in newtons [N] and elongation
[%] were measured (12).

Four mechanical properties, namely, tensile
strength (TS), elastic modulus (EM), and
percent elongation (% E) and strain were
computed for the evaluation of the film.

—_
T SR S

Figure (1): . The standard template (dumbbell)
as defined by ASTM test for thin film
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Tensile strength =

Tensile strength is the maximum stress applied
to a point at which the strip specimen breaks. It
is calculated by the applied load at rupture
divided by the cross-sectional area of the strip
as given in the equation below and was
expressed in force per unit area: megapascals
(MPa) (13):
Force at break (N)

Initial cross — seccional area of the sample

Percent elongation at break (E %) was
calculated by dividing the extension at the
moment of rupture of the specimen by the
initial gage length of the specimen and
multiplying by 100 according to equation :

% E = [(Ls — L)/ Lo] x 100

Elastic modulus or Young’s modulus was
calculated as the slope of the linear portion of
the stress—strain curve. The result was
expressed in force per unit area (MPa) (14):

F/A = EM [(Ls — Lo)/Lo]

Where F= breaking load (N), A = cross-
sectional area of the sample, EM is the
modulus of elasticity, Ly is the initial gage
length of the specimen and Ls is the length of
the film after elongation.

Strain has been used as an indicator of the
overall mechanical quality of the film (15).

Strain = tensile strength / elastic modulus

Surface pH measurement:

The surface pH of oral film was determined in
order to investigate the possibility of any side
effects in vivo. As an acidic or alkaline pH
may cause irritation to the oral mucosa. Oral
film was slightly wet with the help of water,
and then the pH was measured by pH paper

(16).

Disintegration test:

* In-vitro disintegration study:

Disintegration test was performed in the USP
disintegration time testing apparatus using
phosphate buffer pH 6.8 as a medium. The
films were placed over the mesh of the

disintegration apparatus tube which was
immersed in 250 mL beaker containing the
disintegration media of and disintegration time
was recorded (17).

* In- vivo disintegration study:

The time required for complete disintegration
in the oral cavity was collected from three
healthy volunteers. All volunteers were told
about the purpose of the test. Before the test,
the mouth cavity was rinsed with a cup of
water. The film was placed on the tongue and
subsequently the tongue was gently moved.
The time required for disintegration in mouth
was measured with a stopwatch and recorded
as a disintegration time (18).

In-vitro dissolution study:

The in vitro dissolution test was carried out for
all formulas in a basket dissolution apparatus
(19). 4-cm’ sample of KF-loaded film was
exactly weighed. The dissolution medium was
250 mL of phosphate buffer pH 6.8 (20). The
rotation speed was 100 rpm at 37+0.5°C. Five
ml aliquot of the dissolution medium was
withdrawn at specific time intervals, and
replaced with 5 ml of the phosphate buffer.
The drug release was analyzed
spectrophotometrically at 300 nm. One film
was placed into each vessel. The measurement
was replicated three times with the standard
deviation as a measure of variation. The time
required for 80% of drug to be released (tggo;)
and percent drug dissolved in 2 minutes (D)
were considered for comparing the dissolution
results.

Statistical Analysis:

The results of the experiments are given as a
mean of triplicate samples + standard deviation
and were analyzed according to the one way
analysis of variance (ANOVA) at the level of
(P <0.05).

RESULTS AND DISCUSSION
Drug content uniformity

Table (2) gives the physicochemical
parameters of oral thin films of ketotifen
fumarate. All the prepared films were found to
contain an almost uniform quantity of the drug,
the content uniformity studies indicating
reproducibility of the technique used. The
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preparations met the criteria of British
Pharmacopeia content uniformity (85- 115) %
of the label claim. On this basis, it was found

that the drug was dispersed uniformly
throughout the 4 cm? constant area of the film.

Table (2): The physicochemical parameters of oral thin films of Ketotifen Fumarate

Formula code Dl::igf::;;f;t Thickness Surface pH lI)l}Fz,sle‘:lg) In vitro
(%) (mm) DT (sec)
F1 108.69+3.05 0.109+0.01 6.1 31+1 39.445
F2 114.734+0.74 0.083+0.009 59 30.2+2 32.6+1.5
F3 96.31+1.66 0.093+0.005 6.1 33422 35+3.3
F4 107.75+3.6 0.096+0.002 6.1 28.6+1 36.6+2.5
F5 111.71£1.64 0.143+0.003 6.2 33+1 47+£2.8
F6 102.52+4.17 10140.003 6.0 24.6+2.5 25.242
F7 98.10£1.66 0.136+0.002 59 20.4+1 22.7+1
F8 100.12+4.22 0.099+0.003 6.1 38.6t1 64.7£3
F9 104.73+3.1 0.092+0.002 59 29.443 36+4

Visual inspection

All the prepared films were transparent,
colorless, thin and soft.

Weight variation

The results reveal that the average weights for
all the prepared formulas were uniform and
comply with referred values.

Thickness measurements

The thickness was found to vary between
0.083 to 0.143 mm. A very low standard
deviation value is indicating that the method
used for the formulation of films is
reproducible and give films of uniform
thickness and hence dosage accuracy in each
film can be ensured.

Surface pH study:

The surface pH of all the films was found
between (5.9-6.2) which is within the range of
salivary pH. No significant difference was
found in surface pH of different films.

Mechanical properties

Mechanical properties of the films are
important for film casting on release liners,
punching and packaging. Strain has been used
as an indicator of the overall mechanical
quality of the film. A high strain value
indicates that the film is strong and elastic
(15). Folding endurance values were
considered also in comparison.

Orally dissolving films should possess
moderate tensile strength, high % elongation
(%E), high strain, low elastic modulus (21). In
addition folding endurance values were
considered satisfactory (>100 times) or folded
maximum 250 times (11).



International Journal for Sciences and Technology Vol. 7, No. 4, December 2012 58

Effect of concentration of plasticizer
(Polyethylene glycol 400):

Formulas F1, F2and F3 which contain (17.14,
21.14and 13.14%w/w of total dry weight)
respectively were utilized to investigate the
effect of concentration of PEG400 on the
mechanical properties of the oral film.
Increasing concentration of plasticizer from
17.14% (F1) to 21.14% (F2) caused a
significant (p<0.05) decrease of the elastic
modulus (EM), which is an index of stiffness,
and the tensile stress (TS).The ductility that is
expressed as elongation percent (E%),
increased by increasing the plasticizer amount.
Similar  results were obtained when
maltodextrin plasticized with glycerin and PG
(14). Formula (F3) prepared with lowest
amount (13.14%) of plasticizer was weak and
brittle and scored the lowest folding endurance
and strain values. Table (3) displays the
mechanical properties of film preparations.

Effect of concentration of Hydroxypropyl
methylcellulose

The results of tensile testing of formulas F2,
F4, F5 and F6 shown in table (3) reveal that
increasing the polymer concentration produced
films with higher tensile strength. This
observation can be explained by the fact that
higher polymer concentration results in
densely packed chains of HPMC that require
more force to break (22). Similar results were
found with salbutamol sulphate films (23).

Effect of type and concentration of
surfactant

The formula prepared without surfactant (F9)
scored higher tensile strength value compared
to other formulas (F6 to F9) (Table3). This can
be explained by the fact that addition of tween
80 adds to the porosity of the structure and
hence it decreases the tensile strength (22).

The results in table (3) showed that changing
the surfactant types had non- significant
difference (p>0.05) on the mechanical
properties of oral films.

Disintegration test

The in-vivo and in-vitro disintegration time
results of all films are listed in table (2).

Effect of concentration of plasticizer
(Polyethylene glycol 400)

The results in table (2) showed that increasing
the concentration of PEG 400 had non
significant  difference (p>0.05) on the
disintegration time of the prepared films.

Effect of concentration of Hydroxypropyl
methylcellulose

The results in table (2) showed that the
disintegration time of the films decreased
significantly (p < 0.05) as the concentration of
HPMC was decreased from 68.64% (w/w) in
formula F2 to 61.64% (w/w) in formula F6.
Similar observations were found with
ondansetron HCI films ®* and valsartan films
(29).

Effect of type and concentration of
surfactant

Two types of surfactants, tween 80(polysorbate
80) and span 80 (sorbitan monooleate) are
taken. The disintegration was faster (p < 0.05)
for films prepared with hydrophilic surfactant
tween 80(F7) than that for films prepared with
span 80 (F8).

The results also revealed that the increase in
concentration of tween 80 significantly
(p<0.05) reduces the disintegration time, being
emulsifier it facilitates the diffusion of fluid
into the film resulting in faster disintegration
of the film. Hence the formula F7 formulated
with high tween 80 content disintegrated faster
(20.4seconds) as compared to the films
prepared with low tween 80 content(F6) and
the films prepared without tween 80(F9).
Similar results were found with ambroxol

hydrochloride films (9).
In vitro dissolution studies

The release profiles of KF from the prepared
films are represented in figures (2, 3, 4 and 5)
In addition, the time required for 80% of drug
to be released (tgg,) and percent drug dissolved
in 2 minutes (D,;,) are listed in table (4).
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Table (3): The mechanical properties of film preparations

Formula Folding srflfz:ls;lt; Elongation% Elastic Strain
code Endurance (MPa) Modulus
F1 220 14.32 3.54 404.06 0.035
F2 >300 13.41 5.63 238.18 0.056
F3 150 7.63 1.71 444.12 0.017
F4 >300 12.88 5.59 230.41 0.055
F5 >300 14.76 2.77 531.70 0.027
F6 >300 11.83 3.94 303.33 0.039
F7 >300 11 3.31 332.32 0.033
F8 >300 9.55 3.48 248.05 0.038
F9 >300 14.32 2.9 493.79 0.029
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Figure(2): .Effect of concentration of PEG 400 on the release of KF in phosphate buffer (pH 6.8)

at 37°C
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Figure (3): .Effect of concentration of HPMC on the release of KF in phosphate buffer (pH 6.8) at
37°C
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Figure(4): .Effect of surfactant type on the release of KF in phosphate buffer (pH 6.8) at 37°C

Table (4): In —vitro dissolution parameters of film preparations

Formula F1 F2 F3 F4 F5 F6 F7 F8 F9
code
T80% 7 4.1 9.1 4.1 4.6 3.7 2.1 53 4.1
D?j/‘(:;“' 37.05 | 5545 | 2833 | 61.93 | 51.53 | 65.93 | 74.77 | 48.24 | 55.62

Effect of concentration of plasticizer
(Polyethylene glycol 400)

The release of KF from formulas F1, F2 and
F3 is shown in figure (2). It is observed from
the results in table (4) that the drug release rate
increased significantly (p < 0.05) as the
concentration PEG 400 was increased. Since
Polyethylene glycol 400 is water soluble (26),
it will diffuse out of polymeric films in
aqueous media generating void spaces in the
film through which diffusion occurs more
readily. The result being accelerated release
profile of the active ingredient (27).

Effect of concentration of Hydroxypropyl
methylcellulose

The release of KF from formulas F2, F4, F5
and F6 which contain (68.64, 64.64, 70.97, and

61.64% w/w of total dry weight) respectively
of HPMC is shown in figure (3). It is observed
that the drug release rate increased
significantly (p < 0.05) as the concentration of
HPMC was decreased from 68.64% (w/w) in
formula F2 to 61.64% (w/w) in formula F6.

Effect of type and concentration of
surfactant

The release of KF from formulas F7 and F8
which  contain  (6.28%w/w) of tween
80(polysorbate 80) and span 80 (sorbitan
monooleate) respectively is shown in figure
(4). It was seen that the drug release was faster
(p < 0.05) in case of hydrophilic surfactant
tween 80. This is due to the hydrophilic nature
of the surfactant (28), tween 80 acts by
decreasing drug surface tension and increased
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drug wettability; thus, the dissolution rate of
KF was enhanced markedly (29).

Span 80 HLB value is (4.3) and Tween 80
HLB value is (15). The HLB value of a
surfactant provides an indication of the
hydrophilic  -lipophilic balance of the
compound and the higher the HLB value, the
more hydrophilic the compound (30, 31).
The release of KF from formulas F6, F7and F9
which contain (2.28, 6.28 and zero% w/w of
total dry weight) respectively of tween 80 is
shown in figure (5). It was seen that the drug
release rate increased significantly (p < 0.05)
as the concentration of tween 80 is increased
Similar results were found with salbutamol
sulphate sublingual film (32) and oleanolic
acid solid dispersion (33).

Based on the above results the films of the
formula F7 showed fastest disintegration time
(20.4seconds), lowest T80% (2.1 minutes), the
highest D, min % (74.77%) and satisfactory
mechanical properties was selected as the
promising formula for the formulation of
ketotifen fumarate oral dissolving films.
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Figure(5): Effect of concentration of tween 80 on the
release of KF in phosphate buffer (pH 6.8) at 37°C

CONCLUSION

o Ketotifen fumarate was successfully
formulated as orally dissolving films and
the prepared films were found to be
transparent, colorless, thin and soft.

e Amongst nine formulas, the film prepared
using (61.64% w/w) of HPMC, (21.14%
w/w) of PEG400, and (6.28%w/w) of
tween 80 (F7) showed  fastest
disintegration time (20.4seconds), lowest
T80% (2.1 minutes), the highest D, min %

(74.77%)  and mechanical

properties.

e Therefore, ketotifen fumarate can be
conveniently administered orally in the
form of films where improved patient

compliance and convenience is expected.

satisfactory
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Immunizations of broiler chickens by using sonicate sporulated oocysts of

Eimeria tenella.

Aws H. Muhammed, Haidar M. A. Al-Rubaie & Amer M. Abd

Dept. .of Parasitology / Veterinary medicine College / Baghdad University- Iraq

ABSTRACT

The studywasconducted to investigate the effects of immunization by using sonicatesporulatedoocysts
of Eimeriatenella in broiler chickens, using 150 chicks,one day old which were divided randomly into
5 groups at 7" day and thel® and 2™ groups were immunized orally by 1 mg/bird and 0.5mg/bird
respectively, the 3™ group was vaccinated by coccivac-D,and the finaltwo groups acted as a positive
(4"groups) andnegative (5"groups) which was given phosphate buffer saline. The first 4
groupswerechallengeby1000oocyst/bird at 21* day of age.

The results of the present study revealed a decrease in the body weight gain of all immunized,
vaccinated and infected groups, but a significant (p<0.01) decrease was recorded in the 1% and 3™
groups at 28 days of age and also, this was significant (p<0.01) in the 3" group at 45 day of age
compared to negative control group. There was a significant (p<0.05) decrease in the liver and heart
weight in the 3™ and 2™ groups respectively. A significant (p<0.05) increase was recorded in the spleen
and gizzard in the 4™ group.

There was a significant (p<0.01) increase in the oocyst excretion in 1% group at 33" day of age
followed by significant (p<0.05) decrease at 38" and 41% day of age, while a significant (p<0.01)
decrease at 45™ day of age. Also, a significant (p<0.05) decrease was noticed in the 2™ at 31% day of
age and 3™ groups at 28" day of age compared with control positive group . In conclusion the use of
sonicate sporulated Eimeria tenella oocysts was useful to increase the body weight gain and reduce the
oocysts excretion in the broiler chickens.
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INTRODUCTION

Coccidiosis is a widespread disease worldwide
affecting many vertebrates caused by the
unicellular eukaryote Eimeria, which exhibits
approximately 800 different species (1). It is
one of the most common and expensive
diseases in the poultry impact on both growers
and broiler poultry industry worldwide (2). It
was responsible for 6-10% mortality in broiler
chicken and huge global economic loss due to
impaired feed conversion and retarded growth
(3). Eimeria tenella is the most common and
pathogenic species that affect poultry industry
(4), resulting in 100% morbidity and high
mortality due to extensive damage of the
digestive tract (5).

Anticoccidial drugs and, to a lesser extent, live
and attenuated parasite vaccines, are the
primary methods of disease control (6-9).
Although prophylactic medication is the
predominant method used to suppress flock
infections, new disease control strategiesare
needed due to the emergence of drug-resistant
field strains of FEimeria and increasing
consumer demands for drug-free poultry meat
(10).

Due to the importance of chicken coccidiosis,
the present study was conducted to determine
the effect of immunization by sonicate
sporulated oocysts of Eimeria tenella on body
weight gain and oocysts excretion in broiler
chickens.

MATERIALS AND METHODS
1 - Parasite isolation :-

Eimeria tenella oocysts were obtained from
the ceca of infected egg product chicken and
the identity of isolate was determined in the
laboratory of Parasitological department /
Veterinary Medicine College/ University of
Baghdad. Samples were maintained for three
times in broiler chickensby infection and
isolation, and sporulated by using potassium
dichromate (K,CR,05) at the level of 2.5% in
the shaker water bath for about 72 hr. at 30°C,
and kept in the refrigeration at 4-6 °C till use
(11).

2- Qocysts count:

Oocysts count was done according to (11).

3-Oocysts sonication:-

Sporulated oocysts (89%) were sonicate
according to Fue and Lee (1976) with some
modification by use an ultrasonic homogenizer
(Sonaprep-150/German), the homogenate was
centrifuge at 3000 rpm for 30 minute, soluble
material (supernatant) was collected and
sterilized by Millipore filter (0.45 micron).
Total protein of the superntant was determined
by using Biuret method (Kit-
Biosystem,S,A.COD11800 ;Costa  Drava
30,Barcelona,Spain)

4- Experimental animals:-

One hundred and fifty, 1-day old of Kobb
broilers were purchased from local hatchery
and kept in a room (36 m’) in an experimental
animal house / Veterinary Medicine College /
Baghdad University .Chickens were divided
randomly into five groups ; 1 and 2™ groups
(30 chickens each one) were ingested orally
with 1mg and 0.5mg of sonicate sporulated
oocysts /chickens, respectively; 3™ group (30
chickens) was vaccinated by Coccivac-D in the
diet; 4™ group (30 chickens) was infected
orally 1000.

Oocysts / chickens ( positive control ) and 5™
group (30 chickens) was ingested with 1ml of
phosphate buffer saline (negative control
);which had water and food(Commercial
broiler feed formula and without anticoccidial
medication) and libitum (12).

5- Body weight gain:

Five chicks of each group were randomly
weighted from every 10 days.

6-Statistical analysis:
Statistical evaluation was carried out by using

t-test.Values less than 0.05 was considerable
as statistical significance ( 13).
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RESULTS
1. Oocysts excretion:
Table (1) shows that the oocysts excretion in

the litter was increased at 33" day of age in the
1®' (1 mg/chicken); while in 3" (Coccivac-D)

group there was an increase and decrease in the
oocysts excretion, and in the 4™ (infected)
group there was an increase in 0o0cCysts
excretion at 31%, 33", 38™ and 41* days of age
(30800, 32000, 35200 and 34800 oocysts/g)
respectively.

Table (1): Numbers of Eimeria tenella oocysts excretion in litter of broiler chickens.

Mean + SE
Age
ays
23 28 31 33 38 41 43
Groups
G1 a b* b b b*
- - 10400+42 62400+37 12000427 13600+11 | 8800+149
61.4 89.85 56.80 73.03 6.66
G2 a b a a b b*
- 6000+14 23600+30 28800+54 28000+57 14400+36 16400+29
14.21 59.41 62.60 61.94 00 25.74
G3 a b b b* a b* b*
5200+10 | 4400+74 15200+77 5200+13 22800+54 | 7200+12 6800+10
95.44 8.33 09.73 56.46 25.86 00 19.80
G4 a a a a b* a
- 7200+10 30800+56 32000+26 35200483 34800+71 23200+36
19.80 07.13 83.28 06.02 51.22 66.06

Different letters within a column indicated that there was significant difference between treatment groups

(P<0.05;*P <0.01); SE=Standard error, N=5 chickens in each group, GIl= SonicateE.tenellaoocyst
(Img/chicken); G2= Sonicate E.tenella oocyst (0.5mg/chicken); G3= Vaccine (Coccivac-D); G4= Positive

control (infected),
G5= Negative control.

2-Weight gain of birds:

Table( 2) denoted that there was a significant
decrease (p<0.01) in the means of weight gain
(888.8 g) in 1% group (I mg/chicken), as
compared with the negative control group
(11304 g) at 28" day of age. Also, a
significant decrease (p<0.01) in the means of
weight gain (874.6g and 1608.4 g) of the 3™
group (Coccivac-D) as compared with the
negative control group (1130.4 g and 2057.2
g); while there was no significant decrease
(P>0.05) in other groups (2™ group-0.5
mg/chicken and 4™ group-infected) as
compared with the negative control group.
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Table (2): Weight gain of Eimeria tenella infection in broiler chickens

Age

days

14 21 28 35 42
Groups

G1 139.8+5.75 390+35.75 888.8+42.18 1636.8+141.65 2057.8+£67.45
a a b* a a

G2 129.8+5.60 380.8+41.07 1157.2+£34.03 1724.6+4948 20834+62.71
a a a a a

G3 115.8+34.64 297.2+30.39 874.6+25.76 1415+71.44 1608.4+65.22
a a b* a b*

G4 150.6+7.06 422.6+13.63 1142.4+22.49 1518+76.06 1633.2+£1717.2
a a a a a

GS 141.4+14.41 383.8+27.58 1130.4+63.51 1610.8+105.5 2057.2+158.0
a a a a a

3-Weight of some internal organs:
DISCUSSION

Results in the table (3) indicated that there was
a significant decrease (p<0.05) in the mean
(46.53 g) of liver weight in the 3" group
(Coccivac-D) as compared with the negative
control group (54.7 g); while there was no
significant decrease (P>0.05) was record for
the other groups (1%, 2" and 4™), as compared
with the negative control group. The mean of
heart showed a significant decrease in 2™
group (9.76g) and 3" group (7.83 g) as
compare with the negative control group (10.4
g). The mean of spleen (2.36 g) was showed a
significant increase (p<0.05) in the 4™ group
(infected) ,while there were no significant
increase (P>0.05) in the means of the remaing
roups (1%, 2™ and 3™) as compared with the
control group (1.9 g).

The critical issues to be addressed include the
identification ~of stage-specific  antigens
capable of inducing protective immunity and
the delivery methods in a form that will
stimulate an adequate protective immune
response (14).

Generally accepted that body weight gain and
fecal oocysts shedding are reliable clinical
signs for the evaluation of vaccine efficacy and
protective immunity in avian coccidiosis (15).
Several means of breaking down the oocyst
wall have been described including sonication
(15). Oocysts production was reduced due to
lack of tissue suitable for gametogony;
Although gametocytes appeared little slightly
affected, oocysts production was drastically
reduced presumably due to a reduction in the
number of parasites produced sexual stage

(16).
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Table (3): Weight of some internal organs of Eimeria tenella infection broiler chickens at 45™

day.
ans Liver Heart Spleen Gizzard
Groups Mean + SE (g)

G1 53.6+0.80 9.060.69 2.7+0.45 58.8+3.98
a a a a

G2 51.46+0.83 9.76+0.23 2.4+0.23 62.9+3.77
a b a a

G3 46.53+1.50 7.83+0.35 2.23+0.28 55.06+7.18
b b* a a

G4 55.46+3.31 9.76+0.78 2.36+0.04 43.96+7.07
a a b b

GS 54.7£2.05 10.4+0.15 1.9+£0.17 60.3+£2.48
a a a a

Different letters within a column indicated that there was significant difference between treatment
groups (P<0.05;*P <0.01); SE=Standard error, N=5 chicks in each group; Gl=
SonicateE.tenellaoocyst (Img/bird); G2= Sonicate E.tenella oocyst (0.5mg/bird); G3= Vaccine

(coccivac-D); G4= Positive control (infected),

Yadar and Gupto (2007) reported that there is
no formation of second stage schizonts, which
are concerned with the induction of immunity
to E. tenella infection (17). Another reason for
the same might be that the infection challenge
was given to broiler chickens, when they were
of 4 weeks of age is insufficient time for solid
immunity to develop to E. tenella infection;
This might be due to the fact that different
isolates of E. tenella may have different
virulence, and might have different
immunogenicity.

In the past, most, if not all, carried out in E.
tenella have focused on describing transcripts
from merozoites and sporozoites because these
2 stages ultimately lead to the formation of the
large maturing schizonts that are responsible
for most of the pathology in the
host.Sporulated oocysts and sporozoites share
many of the same transcripts because
essentially the sporulated oocyst contains 8
sporozoites. Even though many transcripts are
shared between these 2 stages, more than half

G5= Negative control.

of the sequences transcribed by sporulated
oocysts have not been previously isolated from
either merozoites or sporozoites and may
represent genes whose expression may be
limited to the sporulated oocysts. In contrast to
genes expressed by sporulated oocysts, the vast
majority of transcripts expressed by
unsporulated oocysts have not been previously
isolated from either sporozoites or merozoites;
because unsporulated oocysts represent a
fertilized, undifferentiated stage of the life
cycle, which is very different from the highly
differentiated, invasive sporozoites and
merozoites, morphologically as well as
physiologically; One of the most abundant
transcripts isolated from sporulated oocysts
encodes the E.tenella microneme
protein(EtMIC-1), which accounts for 6.7% of
all sequences recovered from sporulated
oocysts. Two other transcripts that encode
microneme proteins 2 and 5 were also isolated;
however, these account for only 0.9% of all
sequences isolated from sporulated oocysts
(18). Microneme proteins are localized to the
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microneme, an organelle that plays an
important role in parasite invasion (19).
Expression of microneme genes was detected
from hour 12 of sporulation and was
maintained through 48 hr; however, transcripts
were not detected in unsporulated oocysts (20).
Transcripts encoding 3 different microneme
genes were detected only in c¢cDNA of
sporulated oocysts (18).

Nonetheless, the occurrence of subclinical
coccidiosis in local chickens may be attributed
to repeated exposure to different species of
Eimeria as chickens maintain their immunity
to a species of FEimeria by repeated re-
exposure; Immune chickens upon reinfection
become carriers and eliminate oocysts into the
environment for long periods (21).

The existence of genetic variation in
resistance to coccidiosis among breeds and
strains has been reported (22 ,23). Our
conclusion was conducted that the use of
sonicate sporutated oocysts of E. tenella
reduce the oocysts excretion and increase the
body weight in broiler chickens.
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ABSTRACT

This study was aimed to investigate the presence of Salmonella spp. in urine samples from patients
suffering from urinary tract infection (UTI) . Out of (111) urine samples , ( 51) were males and (60)
females with their ages ranged from (10-55) years suffering from urinary tract infection with and
without typhoidal symptoms were collected from different places of Baghdad in AL-Bayia, AL-
Hurria side lab and Al-Forat hospital in Al-Jihad quarter.

The urine samples were carried out into laboratory of zoonotic disease unit at veterinary medicine
college-Baghdad university the samples were centrifuged then sediment inoculate into selenit broth at
37C*for 24 hr. after that one loopfull streaked into selective media then the isolated confirmed by
routine biochemical test include urease, citrate utilization, catalase, indole, hydrogen sulphide
production, methyl red Voges-Proskaeur (MRVP) sugar fermentation tests .

The result showed that the percentage of isolated of Salmonella was 25 (22.5) % and 86 (77.5%) were
found positive and negative respectively for Sa/monella isolate from total samples from which ten male
urine samples cultured positive (40%) with age range from (13-44years ) and fifteen female urine
samples (60%) with age ranged (10-55 years) and there is a relationship between degree of urine
clearance and bacterial isolated we also observed that Sa/monella spp. isolate in the 20—45 years age
group were more common than those in the 10-20 years age and elderly and finally the infected
percentage in women more than mean.

Key words: Salmonella, Urinary tract infection, Typhoid fever, Non-typhoid fever.
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INTRODUCTION

Salmonellosis is a major cause of morbidity
and mortality in developing world with an
estimated about 21.5 million cases occurring
annually with Typhoid fever and 48 million
cases with Foodborne illness in year 1997 and
2010 respectively (1,2).

About 10% of people suffering from urinary
tract infections (UTI) during their life time It is
serious ailment in human due to the frequency,
recurrence and difficulty in eradication UTI
(3).

Urinary tract infection (UTI) due to
nontyphoidal  strains of Salmonella s
uncommon and usually develops in an
individual with a  predisposition(4,5,6).
Salmonella species heretofore reported to
cause UTI include S.typhimurium, S. typhi, S.
manhattan, S. oranienburg,S. saint-paul, S.
heidelburg, S. infantis,S. enteritidis, S.newport,
S. agona, S. thompson, S. montevideo,
S.anatum, S. derby, S.javiana, S.panama and
S. blockley. Salmonellae infect the urinary tract
either by direct urethral invasion followed by
ascending infection or by hematogenous
spread. The most common route outside of the
neonatal period is presumed to be ascending
infection (7).

Salmonella spp. are transmitted courtesy of
fecal-oral spread and often gain access to the
body as a consequence of ingestion of vast
majority contaminated food or water ,Although
most infections cause mild-to-moderate self-
limited illness ,serious disease resulting in
severe diarrhea and death does occur (8,9).
Outbreaks of nontyphoidal  Salmonella
infections and sporadic illness have been
associated with a variety of causes, particularly
foods of animal origin (e.g., beef, poultry,
eggs, and dairy products) also implicated are
fruits and vegetables that have been
contaminated with animal manure and contact
with animals, including reptiles (10 -16). In
addition extraintestinal illnesses due to
Salmonella have been reported. Among these
illnesses are urinary tract infections (UTIs) due
to nontyphoidal Salmonella serotypes which
causes acute gastroenteritis and bacteracmia
occur as a complicated and subsequent focal
infection occur (17,18) resulted in urinary tract
infection (UTI) or via contamination of the
distal urethra by fecal flora and secondary
intraluminal ascending infection (19,20) ,
although alteration of the normal structure of
the urinary tract is also a  predisposing

factor(21-26) , Some strains of Salmonella are
found more often in the urine of the infected
person than in the stools. When Salmonella is
found in the urine, the patient most often has a
Salmonella-associated (UTI) (2) Besides
Chronic illness and immunosuppressive
therapy play an important role in the
pathogenesis of UTI (19) .

The purpose of this study was to detection of
salmonella spp. in urine specimens collected
from patients with urinary tract infection (UTI)
and clarification of the role various groups of
salmonella play in UTIs seems warranted.

MATERIALS AND METHODS

Sample collection: Over a 6-month period,
multiple urine specimens were received from
111 patients suffering from urinary tract
infection who either attended the Outpatients
clinic from AL-Bayia, AL-Hurria side lab or
were hospitalized from Al-Forat hospital in Al-
Jihad quarter these urine samples included (51)
male and (60) female .

Specimen processing: The wurine was
centrifuged at 3,000 x g, and the supernatant
had been discarded and sediment cultured into
selenite broth incubated for 24 hr at 37C° then
inoculated one loop full from selenite broth to
selective media salmonella-shigella agar and
XLD agar , Bismuth Sulfite Agar (BSA) and
incubated at 37C° for 24hr, for recovery of
isolates of  Salmonella. = Morphological
characteristics and biochemical reactions of
recovered isolates were studied. The
biochemical tests carried out were urease,
citrate utilization, catalase, indole, hydrogen
sulphide production, methyl red Voges-
Proskaeur (MRVP) sugar fermentation
tests(27).

RESULTS

Out of (111) total samples of patients suffering
from urinary tract infection with different
degree of turbidity as shown in table (1) that
illustrates the main features of these 25 urine
samples that the percentage of isolated of
Salmonella was (22.5) % from which ten male
urine samples cultured positive (40%) with
age range from (13-44years ) and fifteen
female urine samples (60%) with age ranged
(10-55 years ) .

Salmonella spp. isolate in the 2045 years
age group were more common than those in
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the 10-20 years age and elderly and the female
more common infected than male.

The degree of turbidity ranged from (+ -
++++) which mean the degree of the urine
clearance that (+) refers to cloudy ,(++) means

turbid,(+++) very turbid and (++++) opaque
urine sample in both sexes.

Table (1): the age, sex and degree of turbidity in patient suffering from UTI infection with
salmonella isolate.

Patient

Case number
age/sex

Degree of turbidity

Salmonella spp.
isolated from urine
culture
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F: female ; M: male ; + = degree of turbidity (cloudily) that(+) mean unclear (++) mean turbid,(+++) mean very

turbid, (++++) mean opaque ; +ve = positive

DISCUSSION

This is the first time that to investigation and
isolation of Salmonella spp. in urine was
carried out in Iraq because there is no such
study have been conducted.

The urine fraction contains most of the
nutrients and only a minor proportion of the
heavy metals and constitutes less than 1% of
the volume, making it suitable for nutrient
recycling (28) so that the pathogen found in
urine like Salmonella  typhi, Salmonella

paratyphi .

The estimated prevalence of Urinary tract
infection (UTI) due to Salmonella spp. is
22.5% (proportion of positive urine cultures) is
higher than that reported by (29,30), This
association related to serogroup of Non-
Typhoidal Salmonella(30) also these result
findings support similar data from other
investigations reported around the world (6,31-
35) while the results did not agree with (5,19
,36) who recorded prevalence as 75% ,75%
and 77%, respectively the higher percentage of
isolate related with Immunocompromised
conditions , structural Abnormality and AIDS
patient (5,19,30, 33). On the other hand most
patients of whom had received some antibiotic
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therapy before presentation lead to no
salmonella isolate in urine (37) .

In the current study, the patients were
classified according to age, gender and
districts. Although we found no differences in
Salmonella isolates in mean ages among
patients , Salmonella spp. isolate in the 20—45
years age group were more common than those
in the 10-20 years age and elderly. In addition ,
we observed a significantly isolated in the
mean age of 20-45 years may be associated
with the fact that this age of infected patients
are more worker and travel although
Salmonella can invade the joint and cause
arthritis and there is no drug reach to the site
when it hided so can carry the Salmonella for
many years even if they recover from the
initial disease. In terms of gender, there were
increased the infection in female than in male
this result may be associated with short urethra
is considered to be a primary risk factor and
the immune system in female depressed
resulted from pregnancy, lactating period ,
chemical therapy due to breast cancer in
female more than in male .

The isolation of Salmonella from urine
specimens is unusual, urinary tract infection
because of Salmonella may be related to
bacteremia (19) and colonization of bacteria
in urinary tract Especially if uses prolong
antimicrobial shedding through urine or
ascending infection due to contamination by
fecal bacteria from distal urethra.(9) Beside
there is Common predisposing situations
include immunodeficiency, structural
abnormality  of  the urinary  tract,
nephrolithiasis, indwelling urinary catheter or
other foreign body, pregnancy, chronic illness
and overactive sexual activity. Our finding
there is a relationship between cloudy urine
and salmonella isolated (10) who isolate
Salmonella enterica from infant and find that
The mean age of persons infected with the 20
years are most common Salmonella serotypes
ranged from 18 to 33 years agreement with our
finding .

CONCLUSION

The Salmonella shedding in urine so that
Salmonella  test has been adapted for the
testing of urine.

1. Bacteriological culture could be done
on the urine to confirm diagnosis in
addition to widal test and stool
culture.

2. Women infected more than male .

3. The mean infected aged was 20-45
years in both sexes.

4. There is a relationship between urine
turbidity and bacterial isolate.
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ABSTRACT

Different soil samples were screened for Bacillus apiarius isolates capable of producing bioflocculants.
Out of the fifteen isolates obtained, five isolates were grown on starch broth media and gave
flocculating activity for kaolin suspension and one isolate Bacillus apiarius was selected for further
studies depending on its highest flocculating activity 25%. The effects of cultural conditions: pH,
production media and temperature were investigated on the production of bioflocculant by this isolate.
Among three different media (starch medium, Molasse and whey medium) starch medium was selected
as a best production media depending on flocculating activity 24%. The optimum pH for bioflocculant
production was pH 9 flocculating activity was 30% and the optimum temperature was 37°C
flocculating activity was 29%. B. apiarius bioflocculant was tested for its ability to remove four
bacterial species spiked in river water the removal activity differ from one species to another the
highest removal was to Klebsiella pneumoniae 25% then Staphylococcus epidermedis 22% and for
Staphylococcus aureus was 17% while there where no removal for Escherichia coli. The efficiency of
bacterial bioflocculant to remove three heavy metals (Zn'%, Pb™® and Fe'?) was studied the highest
removal was 89% for Zn'%and 87% for Pb"*while for Fe'? was 79%.

Keywords: Bacillus apiarius, bioflocculant, whey medium, Molasse, heavy metals, flocculating
activity.
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INTRODUCTION

Microbial flocculants (MBFs) are special
natural organic macromolecule substances that
can flocculate suspended solids, cells, colloidal
solids, etc. (1). With the advantages of high
efficiency and biodegradability over traditional
flocculants, MBFs have been paid more and
more attention recently (2). However, in
contrast to the well-known mechanisms of
traditional  flocculants, the flocculations
mechanisms of MBFs are not entirely clear (3)
Flocculants are either cationic or anionic
charged and are available in wide range of the
molecular weights, the purpose of the
flocculant is to neutralize the like charges in
suspension by coagulating and flocculating
them into large size. The larger is the particle
size the faster is the settling rate, hence
improved the settling and cleaner the
supernatant are achieved rapidly. Owing to
presence of negative surface charges on this
particle, the electrostatic repulsion overwhelms
the Van der waals attractive forces, preventing
aggregation, by adding positively charged
flocculants that neutralizes the negatively
charged particles allowing the particles to
colloid aggregate as floc (4).

Removal of toxic heavy metals from industrial
waste waters is essential from the standpoint of
environmental pollution control (5). There are
several reports on potential of various species
of bacteria, fungi, algae and plants (6,7) to
absorb metals. A number of heavy-metal
removing bacterial bioflocculants have also
been studied (8-11) due to them being
environmentally friendly, biodegradable and
non-toxic. The fact that these bioflocculants
have higher efficiencies at low metal
concentrations makes them very attractive for
the removal of heavy metals from industrial
effluents/wastewaters (12).

MATERIALS AND METHODS

Samples collection

Five samples of soil were collected from depth
12cm from different locations in Baghdad near
river in sterilized nylon sacs and transported to
the laboratory.

Isolation of bacteria

One gram of each soil sample was suspended
in 20ml sterilized distilled water in sterile
flasks, agitated vigorously in shaker water bath
at 80°C for 10min. Serial dilutions for each
sample were set up, then 0.1 ml of each
dilution was spreaded on a nutrient agar plates,

and incubated aerobically at 37°C for 24 hrs.
Bacterial colonies were transferred and
purified by sub-culturing on nutrient agar for
many times until obtained pure isolates which
were subjected for microscopic examination
bacteria was identified depending on
microscopic examinations and biochemical
tests.

Screening of Dbioflocculant producing
isolates in starch broth medium

Starch broth medium that composed of
0.1%KH,PO,, 0.3%K,HPO, and 0.051%
NH,CI and 1% starch was prepared in a final
volume of 50ml in 250 ml Erlenmeyer flasks;
pH was adjusted to 7.2 sterilized then
inoculated with 0.5ml (OD=0.35) of bacterial
isolates suspension and incubated at 37°C for
48hr. After incubation period, cells were
separated by normal centrifugation at 6000rpm
for 30 min and flocculating activity was
measured in the supernatant for each isolate

(13).

Flocculating activity (flocculation test)

The flocculating activity was measured
according to the method of (14) using a
suspension of kaolin clay that prepared by
suspending 5 g of kaolin clay in 1L of D.W.
the pH was adjusted to 7. Bacterial isolates
were inoculated in 50 ml of starch broth
medium and incubated at 37°C for 48 hrs, cells
were precipitated by centrifugation at 6000rpm
for 30 min, and 0.5 ml of cell free supernatant
was added to 45 ml of kaolin suspension
(containing 4.5 ml of 1%CaCl, solution) in
100 ml beaker. The mixture was vigorously
stirred for 20s and left to stand, without
shaking, for 5 min. The absorbance of upper
phase of the sample (A) was measured by the
spectrophotometer at 550 nm. A control was
prepared using the same method, but the cell
free supernatant was replaced by distilled
water (B). The flocculating activity was
calculated according to the equation:

Flocculating activity (%) = ((O.Dg —0.D,)/ O.Dg) % 100)

Where:

O.D,: is the optical density of the sample
experiment at 550 nm

O.Dg: is the optical density of control
experiment at 550 nm
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Effect of different conditions on
bioflocculant production:

Production of bioflocculant in different
media

Bacterial isolate was activated in nutrient broth
and incubated at 37°C for 18hr.50ml of
different production media including starch
broth medium, Molasse medium (used as
carbon source instead of starch in starch broth
medium) and why medium (prepared
according to (15) composed of 0.1%yeast
extract, 0.05%K,HPO, and 0.01% NH,CI,
Malt extract and 0.01%MgSO, the components
was dissolved in 100ml of whey ; pH was
adjusted to 7.2 and autoclaved at 121°C for 10
min.) were inoculated with 0.5 ml of bacterial
suspension (OD=0.35 at 600nm) and incubated
at 37°C for 48 hr, after incubation period
flocculating activity was measured.

Effect of pH

To observe effect of pH on production of
production 50ml of starch broth media were
prepared at different pHs (4, 7 and 9) adjusted
with IN HCI or IN NaOH and autoclaved

(13).

Effect of temperature

Fifty ml of each starch broth media at pH 9,
were inoculated with 0.5 ml of activated
bacterial suspension (OD=0.35) and incubated
at different temperatures (30°C, 37°C and
50°C) for 48 hrs, after incubation period
flocculating activity was measured.

Determination of bioflocculants’
flocculating activity in river water spiked
with different bacterial species

To determine the removal of specific bacterial
group from the river water using the bacterial
bioflocculants (16) method was depended with
little modification; river water used in this
study was collected from Tigris River in a
sterilized bottle. The bottle was first rinsed
with water from the source before collecting
the water sample by holding the bottle at the
bottom and plunging it below the water
surface. The mouth of the bottle was placed
opposite the water current. If there was no
current, it was created artificially by pushing
the bottle forward. Forty five ml of river water
was mixed with 4.5 ml of CaCl, solution in
100 ml beaker; the pH was adjusted to 9 then
sterilized by autoclaving and allowed to cool.
One millilitre of standardized culture (OD of 1
at 550 nm) of Gram-positive (Staphylococcus
aureus and Staphylococcus epidermedis) and
Gram negative bacteria (Escherichia coli and
Klebsiella pneumoniae) were separately used

to spike the river water before adding bacterial
bioflocculant.

Bacillus isolate was grown in 50 ml starch
broth medium for 48 hrs, at 37°C, cells were
removed from cultured broth by centrifugation
at 6000 rpm for 30 min, and thenl ml of cell
free supernatant was added to the sample of
river water. The mixture was vigorously stirred
for 20 sec and left to stand, without shaking,
for 2h. The turbidity of the sample supernatant
was measured with a spectrophotometer at 550
nm and percentage removal was determined by
comparing the estimated values to that of the
control (river water without bioflocculant).
The flocculating activity was calculated
according to the equation:

Flocculating activity (%) = ((O.Dg —0.D,)/ O.Dg) % 100)

Where:

0.D,: is the optical density of the sample
experiment at 550 nm

O.Dg: is the optical density of control
experiment at 550 nm

Heavy metal removal efficiency of bacterial
bioflocculant

The efficiency by which bacterial bioflocculant
removed heavy metal was determined using
the modified method described by (17) using
heavy metals without kaolin clay. One ml from
bacterial bioflocculant was suspended in 20ml
of different heavy metal solutions (Zn", Pb™
and Fe™) in a concentration of150 pg/ml for
2hr. The heavy metal concentrations were

measured  using  Atomic  Absorbance
Spectrometer (18).
RESULTS AND DISCUSSION

Isolation of Bacillus

Fifteen isolates of bacteria were obtained from
local soil and identified as bacillus spp when
subjected to morphological and microscopic
tests (19).

Screening of Dbioflocculant producing
isolates

In order to determine the ability of bacterial
isolates to produce bioflocculant in liquid
medium, broth culture of fifteen bacterial
isolates were inoculated in starch broth media
and screened on the basis of flocculating
activity of bioflocculant in kaolin suspension.
The results showed that only five isolates of
Bacillus were grown on starch broth media and
gave flocculating activity for  kaolin
suspension. Among them Bacillus apiarius
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gave the highest flocculating activity for kaolin
suspension (25%), figure (1).According to
these results, the isolate B3 was selected for
further study.

Bacillus subtilis was found producing an
extracellular flocculant in a large quantity with
flocculating activity reached to 60% (20).
While B. mucilaginosus produced
bioflocculant with flocculating activity reached
to 90%.

Effect of production medium

B. apiarius B3 was grown in different
production media one synthetic media (starch
medium) and two natural media (whey and
Molasse) to determine the best medium for
bioflocculant production. Results indicated in
figure (2) showed that B. apiarius B3 was able
to effectively grow in starch broth medium and
production of bioflocculant with flocculating
activity (24%), while less flocculating activity
was observed in whey medium (5%) and there
was no flocculating activity with molasses
medium.

The mineral salts broth composed of starch,
NH,Cl, K,HPO, and KH,PO, was the best
medium for bioflocculant production. Starch is
an inexpensive substrate; NH4Cl was the
preferred and most cost-effective nitrogen
source. K,HPO, and KH,PO, were used as a
buffer to stabilize the pH of the production
medium during the fermentation process, with
optimal concentrations 3 g/l and 1 g/,
respectively (13).

There were no previous literatures in using
whey or molasses as natural media in
biofloculant production so this study attempts
to use them. The use of alternative regional
low cost substrates has become very
interesting because the ease of acquisition in
addition to its low cost thus in this study two
natural media were used. In comparing the
flocculating activity in starch medium with
whey medium it's very low this may attributed
to the presence of nitrogen compounds in this
medium at a level causing reduction in
flocculating activity also the excess minerals
and nitrogen constituents in the molasses may
inhibit bioflocculant production.
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Figure (1): Production of bioflocculants by Bacillus
isolates cultured in starch broth medium, pH 7 and
incubated at 37°C for 48hrs
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Figure (2): Effect of different media on flocculating activity

by B. apiarius B3 at 37°C for 48hrs.

Effect of pH on bioflocculant production
The production medium was prepared at
different pH values ranged between 4 to 9 to
determine the optimum pH required for
bioflocculant production by B. apiarius B3. It
was noticed that flocculating activity increased
gradually with increasing of pH to reach 30%
at pH 9 while at pH 4 and 7 gave relatively low
flocculating activity 6% and16% respectively
(figure 3).

The initial pH of culture medium determines
the electric charge of the cells and the
oxidation-reduction potential which can affect
nutrient absorption and enzymatic reaction (17;
22).

pH change of the environment will change the
electric charges of various molecules involved
in multiple biological activities such as its
effect on the solubility of protein and enzyme
activities, pH also effect the permeability of
cytoplasmic membrane of cell and metabolic
activity of carbohydrates (23) .
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An optimum pH for the bioflocculant
production by B. licheniformis was in pH 8
which appeared to be more favorable for
bioflocculant production (13).

Other study referred that the initial pH of 8.0
was optimum for bioflocculant production in
large amounts by B. mucilaginosus (21). The
specific pH affects directly on the synthesis of
those enzymes responsible for bioflocculant
production (24).

The generation of bioflocculant from Bacillus
sp. is influences by the initial pH value of the
culture medium. The Alkaline culture medium
was favored while the bioflocculant production
was inhibited in acidic culture medium (25).

Effect of temperature

B. apiarius B3 revealed maximum flocculating
activity (29%) at 37°C figure (4). Production of
bioflocculant by B. apiarius B3 revealed also
at relatively high temperature (50°C) (22%),
this property is favored in industrial
application since it reduces the cost of cooling.
The suitable temperature for flocculant
production may vary among the different
organism. The optimum temperature for B.
licheniformis bioflocculant production was
37°C (13). Whereas the optimum temperature
of Aeromonas sp. was 30°C (26), the
maximum flocculant production of B. subtilis
and FEnterobacter agglomerans appeared at
45°C. (27).

The metabolism of microorganisms has direct
relationship with culture temperature. The
lower culture temperature might make Proteus
mirabilis Strain TJ-1 hibernate partially and its
enzyme system for bioflocculant production
couldn’t be activated completely (28).
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Figure (3): Effect of pH on flocculating activity
by B. apiarius B3 in starch broth medium
containing 1% starch incubated at 37°C for
48hrs
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Figure (4): Effect of temperature on flocculating activity
by B. apiarius B3 in starch broth medium containing 1%
starch and NH,Cl, incubated for 48hrs and pH 9

Determination of bioflocculants’
flocculating activity in river water spiked
with different bacterial species

In the experiment to determine the ability of
the bioflocculant B. apiarius B3 to remove
specific bacterial type from the contaminated
river water the removal of S. epidermedis was
22% and for S. aureus was 17% while the
highest removal was for K. pneumoniae 25%
and there where no removal for E. coli figure
(5).

Buthelezi et al., (2009) (16) studied the ability
of the B. subtilis bioflocculant to remove
specific ~ bacterial  type  Gram-positive
(Staphylococcus aureus and Streptococcus
faecalis) and Gram negative (Escherichia coli
and Klebsiella oxytoca) from the contaminated
river water with the removal rate range
between 90-100% he mentioned that the
removal of bacteria, although variable may
exceed 90% during the flocculation process,
while coagulation removes 74-99.4% of E. coli
and coliforms.

The bioflocculant produced by Rhodococcus
erythropolis could efficiently flocculate all
suspended solids in aqueous solutions tested
and had a wide flocculating activity against
both organic and inorganic materials as well as
microorganisms such as E. coli and alcohol
yeast(14).
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Figure (5): Bacterial load reduction in river water

spiked with different Gram positive and Gram negative

bacteria using bioflocculant of B. apiarius

Heavy metal removal efficiency of bacterial
bioflocculant

B. apiarius B3 bioflocculant in this study
demonstrate metal sorption potential with
varying levels of efficiencies the highest
removal 89% for Zn*" and 87% for Pb*"
figure(6).

Biosorptions of heavy metals by a novel acidic
polysaccharide produced from microorganisms
have been reported (29). Bioflocculant
produced by Pseudomonas fluorescence
removed 70% mercury, 30% zinc and 45%
cadmium (30).

Bioflocculant from the three thermotolerant
isolates, E. agglomerrans SM 38, Bacillus
subtilis WD 90 and B. subtilis SM 29,
adsorbed nickel and cadmium up to 90% and
85%  respectively  (31).  Bioflocculants
produced in other study demonstrated that up
to 90% of Pb*'was removed by bioflocculant
produced by  Pseudomonas sp and
Paenibacillus sp. bioflocculant removed 58%
Pb>" and less than 50% of Zn®*" was removed
through the flocculation process (18). The
composition of bacterial bioflocculants plays a
major role in their flocculating activities (11).
Type and physical characteristics of
extracellular polysaccharide affect
bioflocculation(32). In general, bioflocculants
have been found to have a net negative charge.
The presence of uronic acid of polysaccharide
assists the metal uptakes (11). The presence of
uronic acid in bioflocculants allows for
adhesion of microorganisms to surfaces and is
involved in the uptake of metallic ions.

Carboxylic and sulfate groups present in acidic
(33).

Exopolysaccharides works as a non-specific
ion exchange material which may convey
chelating  property (34). The protein
component containing multiple carboxyl
groups such as glutamic and aspartic acid (35)
or the presence of galacturonic acid and
glucuronic acid (36) are also important in the
process of flocculation with kaolin clay and
heavy metals.

Therefore, we conclude the following from this
study:

1. Bacillus apiarius had the ability to
produce bioflocculant in starch
medium in optimal conditions.

2. Bacillus apiarius bioflocculant had
the ability to remove river pollutants
such as bacterial species and heavy

metals.
-
95 -
32 90 4
S5
o
£ 80+
275
70
©
b= 65 4
§ 60 -
@ 55 -
o
50
Zn+2 Pb+2 Fe+2
Heavy metals
N

Figure (6): Percentage of heavy metal removal 2h after

mixed with B. apiarius B3 biofloculant
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ABSTRACT

Vancomycin resistance Staphylococcus aureus (VRSA) have become an increasing problem
worldwide. This study has been undertaken for detection the role of VanA gene in vancomycin resistant
S. aureus isolated from patients with skin infections.Seventy five specimensobtained from patients
admitted to Dermatology Department in Al-Ramadi Teaching Hospitaland outpatient from Private
clinics were studied. The suspected Staphylococcal colonies were bacteriologically identified and
confirmed by biochemical test. Preliminary agar screening plate for detection of vancomycin resistant
S. aureus which includes Muller Hinton agar containing 6mg/100ml vancomycin was performed. Also,
broth dilution technique to detect minimal inhibitory concentration for VRSA was achieved. Further,
Amplification of nuc and vanA genes by polymerase chain reaction was also performed.Out of Fourty
fiveisolates of Staphylococci, 38 (84.4%) were diagnosed bacteriologically as S. aureus. Of these
isolates, 27 (71.1%) isolates were resistant to oxacillin. Vancomycin resistant S. aureus were detected
in 10 (37%) of them while the remaining, 1728.9%) were vancomycin sensitive. Among 10 (37%) of
Vancomycin resistant S. aureus, 6 (60%) of them showed positive result for the presence of Vand
gene.The increase in vancomycin resistance among MRSA and excessive use of antimicrobial agents
have worsened the sensitivity. Also, the study suggested that nuc gene is cut off molecular diagnostic
tool for confirmed diagnosis of S. aureus. Further, VanA gene play an important role in nuc gene
positive vancomycin resistant S. aureus.

Key Words: Skin infection, ORSA, VRSA, Nuc gene, Van A gene.
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INTRODUCTION

With the increase of staphylococcal resistance
to methicillin, vancomycin (or another
glycopeptide antibiotic, teicoplanin) is often a
treatment of choice in infections with
methicillin-resistant S. aureus (MRSA). Three
classes of vancomycin-resistant S. aureus have
emerged that differ in  vancomycin
susceptibilities: vancomycin-intermediate S.
aureus (VISA), heterogenous vancomycin-
intermediate S. aureus (WWVISA), and high-level
vancomycin-resistant S. aureus (VRSA) (1).
High-level vancomycin resistance in S. aureus
has been rarely reported (2). However, these
strains may also be resistant to meropenem and
imipenem, two other antibiotics that can be
used in sensitive Staphylococcus strains.

Clinical experience suggests that barriers exist
to the evolution of endogenous vancomycin
resistance in S. aureus, given occasional
reports of low-level vancomycin resistance.
However, in vitro and in vivoexperiments
reported in 1992  demonstrated that
vancomycin resistance genes from
Enterococcus faecalis could be transferred by
horizontal gene transfer to S. aureus,
conferring high-level vancomycin resistance to
S. aureus (3). Until 2002 such a genetic
transfer was not reported for wild S.aureus
strains.

In 2002, a VRSA strain was isolated from the
catheter tip of a diabetic, renal dialysis patient
in Michigan (4). The isolate contained the
mecA gene for methicillin resistance.
Vancomycin MICs of the VRSA isolate were
consistent with the VanA phenotype of
Enterococcusspecies, and the presence of the
vanA gene was confirmed by polymerase chain
reaction. The DNA sequence of the VRSA
vanA gene was identical to that of a
vancomycin-resistant strain of Enterococcus
faecalis recovered from the same catheter tip.
The vanA gene was later found to be encoded
within a transposon located on a plasmid
carried by the VRSA isolate (5). This
transposon, Tnl546, confers vanA-type
vancomycin resistance in enterococci (6).

This study has been undertaken for molecular
detection of Staphylococcus aureus via nuc
gene amplification and detection the role of
van A gene in the resistance of Staphylococcus
aureusto vancomycin.

PATIENTS AND METHODS

The current study includes Seventy five
clinical specimens obtained from patients
infected with skin infection admitted to
Dermatology Department in  Al-Ramadi
Teaching Hospital and outpatient department
during the period from May to September,
2011. The patients were of different sex and
the mean of age was 21 +13.7. Out of these
specimens, 38(50.7%)isolates were
bacteriologically identified as Staphylococcus
aureus.

Detection of Staphylococcus aureus andStaph.
epidermidis: Baron et al.(7) identified the
suspected Staphylococcal colonies
bacteriologically according to the following
confirmatory methods which include staining
with gram stain, morphology of colony, MIC,
agar screening which including(mannitol salt
agar, Muller Hinton agar with 6mg/100ml
oxacillin, coagulase test (8,9).

1-preliminary screening agar plates:

A-Screening agar plates for Oxacillin
resistance

Mueller-Hinton agar plates with 4% NaCl and
6 mg of oxacillin per ml (MHOX; Prepared
Media Laboratories, Tualatin, Oreg.) were
inoculated as a streak in three directions by
using a cotton swab dipped into a direct colony
suspension equivalent to a 0.5 McFarland
standard in Tryptic soy broth (10). As a
control, the same medium containing 4% NaCl
without oxacillin was inoculated first. Plates
were incubated in ambient air at 358C and
were read at 24 and 48 h. Any growth was
considered a positive test result (11).

B-Screening agar plates for Vancomycin
resistance

Muller Hinton agar (Hi-Media, India) screen
plates containing 6 pg/ml vancomycin (Lilly
Pharma, Giessen, Germany) were prepared.
Inoculum suspensions were prepared by
selecting colonies from overnight growth on
nutrient agar plates. The colonies were
transferred to sterile saline to produce a
suspension that matches the turbidity of a 0.5
McFarland standard. The final inoculum
concentration of 10° to 10° CFU per ml was
prepared by adding the sterile saline to the
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bacterial suspension. These suspensions were
inoculated onto Muller Hinton agar plates and
were incubated for 24 h at 35°C in ambient air.
Any visible growth indicated the vancomycin
resistance (12).

2-Confirmatory antibiogram:-

Broth dilution method
Inhibitory Concentration):

(Minimum

The antimicrobial agents used were pure
powder of oxacillinand vancomycin, which
were purchased from Himedia Company,
India. In Bacterial standardization, Twenty-
four isolates of different bacteria were
included. The bacterial standardization was
performed according to 0.5 McFarland
turbidity standards (13). The result of minimal
inhibitory concentration (MIC) was interpreted
as the lowest concentration of antimicrobial
agents, which inhibits visible bacterial growth
after overnight incubation (14).

Molecular detection:-
DNA extraction:-

The procedure of DNA extraction was done
according to the instructions laid down by
Promega Company (10).

DNA quantitation:-

DNA samples, which were prepared from
bacterial growth, were quantified by
Ultraviolet spectrophotometer (Unico, USA)
reading at 260 and 280 nm (10). All samples
were stored at -20 °C until use.Reading were
taken at wavelengths of 260 nm (OD 260) for
DNA of sample and 280 nm (OD 280) for
protein  concentration of sample, the
spectrophotometer was rezeroid between each
wavelength reading. The ratio between the
readings (OD260/0D280) provided an
estimation of sample purity, which should be
between (1-2). Valuesof (OD260/0D280) of
less than 1 indicate contamination of the DNA
by protein (10).

The concentration of DNA (ug/ul) was
estimated by using the  following
equation:Concentration (pg/pl) = (reading in
OD 260) X (total/sample volume) X constant
(50 pg/1000 pl) =50 ng/ul.

Polymerase chain reaction:-

All primers were supplied by Alpha DNA Co.,
Canadaas a lyophilized product of different
picomols concentrations and resuspendedusing
deionized water to reach a final concentration
for 10 picomols /ul of suspension.

All the samples of bacterial culture examined
for DNA extraction, which were assayed by
PCR amplification process. The specific
primers were synthesized from Alpha DNA
(Alpha DNA Co., Canada), which were
designed on the basis sequence information of
the gene repeated unit that amplifies a highly
repeated sequence of Staphylococcus aureus
DNA.

Sequences of nuc gene and Van A gene,

Gene name nucleotide sequence (5" to
3m base pair
VanA- R

CCCCTTTAACGCTAATACGACGATCAAL
030 bp

VanA-F
CATGAATAGAATAAAAGTTGCAATA

Sequences' of nuc gene

Gene name Nucleotide sequence (5'-3'

nuc gene AGCCAAGCCTTGACGAACTAAAGC447 bp

Table (1) below shows the original PCR
reagents and final concentrations, which were
used in the procedure

Table (1): The original PCR reagents and final
concentrations, which were used in procedure

Component Volume Final .
concentration

Go Taq Green

Master Mix 2x 12,5 X
Forward primer 2.5ul 10 uM
Reverse primer 2.5 ul 10p
DNA template Sul 250 ng

Nuclease free water 2.5ul

Final volume 25 ul

( base pairs)




International Journal for Sciences and Technology  Vol. 7, No. 4, December 2012 88

The thermal cycler (ESCO, USA) was used
with the following thermal profile for VanA
and Nuc gene: tables (2,3)

Table (2): The PCR program that used in
the amplification of Nuc gene

PCR Program
Initial 10 min. 94 °C
Denaturation
Denaturation 30 sec. 94 °C
Annealing 1 min 50°C
Extension 1:30 min 72°C 30 cycles
Final 10 min. 72°C
Extension

RESULTS

Out of Fourty five isolates of Staphylococci,
38 (84.4%) were diagnosed bacteriologically
as S. aureus. Of these isolates, 27 (71.1%)
isolates  were resistant to  oxacillin.
Vancomycin resistant S. aureus were detected
in 10 (37%) of them while the remaining, 17
28.9%) were vancomycin sensitive. Table (4).

Table (4): Distribution Oxacillin resistance
Staphylococci aureus according to type of

Table (3): The PCR program which used in
the amplification of Van A gene

infection.
Clinical | No. of
type of infection | strain(%)
Impetigo 8
Staphylococcus i (29.6%)
aureus Stl)lpetrﬁf:l?l "
acteria .
infection (44.5%)
: 7
Furunclosis (25.9%)

PCR Program
Initial 10 min. 94 °C
Denaturation
Denaturation 30 sec. 94 °C 30
Annealing 45 sec. 50 °C cycles
Extension 30 sec 72 °C
Final 10 min. 72°C
Extension
Loading DNA sample:

DNA ladder (Promega, 50-1000 bp , USA)
was transferred onto the gel well by
micropipette.12 pl of the amplification DNA
samples were loaded to the wells of the gel. the
gel with tray was laid into the chamber with 1x
TBE, and assured that the gel was completely
covered with TBE, Electrophoresis condition
was set up at 100 volts for 1 hour for small
tank and 150 volts for large tank with same
time. The gel for DNA fragments were
observed by examining the gel under UV light
of transilluminator with protective glasses and
photographed (10).

Agarose gel electrophoresis:-

After genomic DNA extraction, agarose gel
electrophoresis was adopted to confirm the
presence and integrity of the extracted
DNA'"“.In addition, the same process was used
after amplification the genes by PCR to detect
the target bands.

Antimicrobial susceptibility test to choose
MRSA from Staphylococcal isolates were
detectedaccording to the criteria laid down by
National Committee for Clinical Laboratory
Standard (NCCLS, 2001) by using an
international quality isolate of Staphylococcus
aureus ATCC 25923. our results showed that
MICs of oxacillin against S. aureus wereas
follow:- Two (7.4%) was appeared with MICs
eight ng/ml, Six (22.2%) with MIC 16 pg/ml,
10 (37.1%) with MIC 32pg/ml, while six
(22.2%) were produced MIC value of 64
pg/ml and 3 (11.1%) were appeared with MIC
128pg/ml.

On the other hand, Vancomycin resistant S.
aureus were detected in 10 (37%) of them
while the remaining, 17 (28.9%) were
vancomycin sensitive as represented in the
following table (5).
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Table (5): Detailed description of
vancomycin resistant Staphylococcus
aureusin three study groups.

MIC (ng/ml)
Type of No. of of
isolates isolates Vancomycin nx
(Mean = SD) 194 .
Oxacillin and 10 (37%) 42.5+10.7 - a
vancomycin u Iy
resistant S. :
aureus (VRSA) E
Oxacillin 17 1.2+6.2 &
resistant and (28.9%) H
Vancomycin
sensitive S. "
aureus (VSSA)
positive Figure (2): The results of agarose gel electrophoresis (2%) with
Oxacillin and 11 0.78 +3.7 Red safe stain, bands with amplified nuc gene obtained from
Vancomycin (28.9%) Staphylococcal isolates which showed that positive results for
sensitive S. nuc gen of Staphylococcal isolates were (L1, L4, L7, L9, L10,
aureus L12,1L13,L14, L17, L18) while (L2, L3, L5, L6, L8, L11, L15,

L16) were negative results, ladder with (100-1500 pb) on the
right and left were used as DNA molecular weight marker.
In molecular part of this study, DNA was

extracted from all study isolates of S. aureus

with mean of purity of 1.57 = 4.6 (figure 1) Among 10 (37%) of Vancomycin resistant S.

aureus, 6 (60%) of them showed positive

i ¥ L4 L1743 Ldd L result for the presence of vanAd gene while the
Lol ULt L L LT LY LI LI LI LY LI LIS other 4 (40%) VRSA were negative for vand

gene (figure 3).

[ T R R T [ T T O O S

408 10
o il
u i
Figure (1): The result of agarose gel electrophoresis W £
(0.7%) with ethidium bromide of DNA (pre-Polymerase W :
chain reaction) from Staphylococcal genome. i i
7]
Amplification of nuc gene target by -
polymerase chain reaction that is highly = i
specific for S. aureus was performed. After e

that,  electrophoresis by agarose  gel

electrophoresis for PCR product was done. The Figure (3): The results of agarose gel electrophoresis (2%) with Redsafe stain,
bands with amplified Vand geneobtained from Staphylococcal isolates which

study result showed that nuc gene was showed that positive results for VanAd gene ofStaphylococcal isolates were (L19,

observed in all the study isolates of 120, L21, 122, L23, L24) while (L25, L26, L27, L28, 29, L30, L31, L32) were
Staphylococcus aureus while they were not negative results, ladder with (100-1500 pb) on the right and left were used as
appears in S. epidermidis as represented in DNA molecular weight marker.

figure (2).
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DISCUSSION

It is well realized that glycopeptides such as
vancomycin are frequently the antibiotics of
choice for the treatment of infections caused
by methicillin resistant Staphylococcus aureus
(MRSA) (Tiwariand Sen, 2006).The early
1990s have shown a discernible increase in
vancomycin use. Consequently, selective
pressure was established that eventually lead to
the emergence of strains of S. aureus and other
species of staphylococci with decreased
susceptibility to vancomycin and other
glycopeptides (15). In 1997, the first strain of
S. aureus with reduced susceptibility to
vancomycin and teicoplanin was reported from
Japan (16).

It is well know that MIC is the lowest
concentration of an antimicrobial agents which
inhibits the visible growth of a microorganism
after overnight incubation, In this study MICs
for oxacillin against logarithmic phase cells
were determined by using macro broth dilution
technique. It is well known that the minimal
inhibitory concentration (MICs) are considered
the gold standard for determining the
susceptibility of organisms to antimicrobial
and therefore used to judge the performance of
all other methods of susceptibility testing (17).
It is well know that minimal inhibitory
concentrations are important in diagnostic
laboratories to confirm  resistance  of
microorganisms to an antimicrobial agent and
to monitor the activity of new antimicrobial
agents. A lower MIC is an indication of a
better antimicrobial agent. An MIC is
generally regarded as the most basic laboratory
measurement of the activity of an
antimicrobial agent against an organism. the
minimal inhibitory concentrations are used not
only to determine the amount of antibiotic that
the patient will receive but also the type of
antibiotic used, which in turn lowers the
opportunity for microbial resistance to specific
antimicrobial agents. Currently, there are a few
web-based, freely accessible MIC databases,
our study with MICs not for pharmacokinetic
reasons but to study role of VanA gene in the
resistance of nuc gene positive Staphylococcus
aureus to vancomycin.

Our results revealed that vancomycin resistant
S. aureus were detected in 10 (37%) of them
while the remaining, 17 (28.9%) were
vancomycin  sensitive.  This result is
inconsistent with those observed by Tiwari and

Sen (2006) who documented that there is a
significant rise of reduced susceptibility of
oxacillin, vancomycin and teicoplanin and the
emergence of the glycopeptide resistance is of
great concern and became observed. This may
be due to thickening of cell wall of VRSA
strains that become thinner with the loss of
vancomycin resistance during the drug free
passage and again become thick in resistant
mutants. Pallazo and associates (18) have also
demonstrated the thickening of cell wall in
vancomycin resistant staphylococci. This could
be the possible mechanism behind the
vancomycin resistant staphylococcal isolates.

On the other hand, biochemical and
transmission electron microscopy (TEM)
examination of the Mu50 cell, suggested that it
produces increased amounts of peptidoglycan.
More murein monomers and more layers
(probably 3040 layers as judged by cell-wall
thickness  observed  with TEM)  of
peptidoglycan are considered to be present in
the cell wall. As a result, more vancomycin
molecules are trapped in the peptidoglycan
layers before reaching the cytoplasmic
membrane where peptidoglycan synthesis
occurs. Moreover, a higher concentration of
vancomycin would be required to saturate all
the murein monomers that are supplied at an
increased rate in Mu50. Besides the
vancomycin-trapping mechanism, designated
"affinity trapping (19, 20).

With regard to VanA gene results, our study
revealed the presence of vand gene in Six
VRSA isolates while the other 4 (40%) VRSA
isolates were negative for vand gene. This
study result was in agreement with those
observed byThati et al. (21).The experimental
transfer of the vanA gene cluster from E.
faecalis to S. aureus has raised fears about the
occurrence of such genetic transfer in clinical
isolates of methicillin resistant S. aureus
(22).The level of MICs and mode of
expression of antibiotic resistance is not
controlled only through the transcription and
translation of VanA gene but can also be
profoundly influenced by a variety of
environmental factors. These differences in
results may be due to epidemiological reason
like our study which is done in Iraq because
variety of environmental factors that can cause
deletion of gene or can drain new features (23).
Resistance in bacteria can be intrinsic or
acquired, intrinsic resistance is a naturally
occurring trait arising from the biology of the
organism. Acquired resistance occurs when a
bacterium that has been sensitive to antibiotics
develops resistance. This may happen by
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mutation or by acquisition of new DNA.
Mutation is spontaneous event that occurs
regardless of whether antibiotic is present. A
bacterium carrying such a mutation is at a huge
advantage as the susceptible cells are rapidly
killed by the antibiotic, leaving a resistant
subpopulation (24).

On the other hand, Martineau, and associates
(25), showed that the heterogeneous nature of
methicillin resistances suggests that numerous
factors could explain the sensitive phenotype
MRSA;such factors include (i) the regulation
of the expression of mecA and (ii) the absence
of host factors associated with the phenotypic
expression of methicillin resistance. The fact
that ability to select resistant cells from
originally susceptible strains demonstrates that
upon in vitro selection in the presence of
increasing gradients of the antimicrobial agent,
it is possible to select for resistance.
Furthermore, once induced, the resistance
phenotype was shown to be stable (25).

The study suggested that the increase in
vancomycin resistance among MRSA and
excessive use of antimicrobial agents have
worsened the sensitivity. In addition, the study
suggested that nuc gene is cut off molecular
diagnostic tool for confirmed diagnosis of S.
aureus. Further, VanAgene plays an important
role in nuc gene positive vancomycin
resistantS. aureus.
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ABSTRACT

Dental chair water line (DCWLs) are ideal environment for development of microbial biofilms .
Microbial contamination of water in(DCWLs) is thought to be the result of biofilm formation as it
could serves as a haven for pathogen.

The aim of this study was to detect microbial contamination (Ps. aeruginosa and Fungi) of water in
(DCWLs) of dental chairs located at the collage of Dentistry- Baghdad University and Ministry of
Health.

Water samples 87 were collected aseptically in sterile containers , samples were transferred to the
laboratory in cold box and examined for total aerobic bacteria , Ps. aeruginosa and Fungi.

The aerobic plate count levels were significantly exceeded the American Dental Association
recommendation for (DCWLs) water quality <200 CFU/ml in 83 samples 95.40%. Ps. aeruginosa were
found in 59 samples 67.81% and Fungi were found in 55 samples 63.12%.

(DCWLs) should be subjected to routine microbial monitoring and to a decontamination protocol in
order to minimize the risk of exposure to potential pathogens from dental chair units.
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ABSTRACT

Coliphages are viruses that infect E.coli and are similar in size ,structure, morphology and composition
to human entricviruses but are more easily and rapidly detected in environmental samples include
water, food and soils .

The aim of this study was to use coliphage isolated from local cheeses as indicator of enteroviruses by
using local isolate of E.coli .

Cheeses samples are collected randomly from local markets of Baghdad capital. coliphage was isolated
by using agar-overlay method electron microscopy show the phage had hexagonial head long
contractile tail non-enveloped ,according to International Committee on Taxonomy of Viruses (ICTV)
the phage belong to the family Myoviridae.

The plaques of the phage were clear and rounded with diameter ranging from 2-3 mm at 30°C while
the plaques appeared smaller 1-1.5 mm at 37°C.

The phage was found to be unaffected by chloroform and diethyl ether moreover the phage was
sensitive to acidic PH more than alkaline PH.

Isolation of coliphage from cheese original from fecal pollution of human or animal sources and can
use as indicator of enteroviruses as readily, simply and inexpensively method.
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ABSTRACT

Job sequencing on machines is considered as an important issue in the management of production
processes, and scheduling work in particular as it strives to achieve the ideal process on machines, on
the one hand, on the other hand to improve productivity and gain customer satisfaction by reducing the
total time to complete the work on a number of machines; in addition to the precision in meeting
delivery and receipt time limit.
The study has come up with rules (algorithms) of general application that help to reach the ideal
sequencing jobs on machines / service centers, with no exceptions, as it is known in the rules used in
this area. Applying the rules does not require any conditions. Also, they attain the ease and simplicity,
clarity and accuracy, and the possibility of developing computer programs.
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ABSTRACT

The curent study was conducted at the Poultry Farm of Department of Animal Resource, College of
Agriculture, University of Baghdad during the period from 15/2 /2011 to 1/8/2011. The aim of this
study was to investigate the effect of dietary supplementation with different levels of carnitine on
semen characteristics of guinea fowl male.

A total of 42 guinea fowl male, 30 weeks of old were used in this study. Birds were randomly
distributed into 4 treatment groups (C0, C100, C200, C300) which is added to the diets carnitine levels
0, 100, 200, 300 mg Carnitine / kg diet. Birds were fed during the whole period of birds rearing which
lasted 22 weeks on diet contain 18.38 % crude protein and 2962.1 Kcal metabolic energy / Kg. L-
carnitine was added to the diets of birds at the beginning of 34 weeks of birds age till the end of
experiment which lasted 18 weeks including 2 weeks which considered as preliminary carnitine
treatment period. Guinea fowl were reared during experimental period in separated cages.

The resulted Showed significant improvement (P<0.05) or (P<0.01) in Significant improvement
respecting testes weight, seminiferous tubules and volume density and relative weight of active
components of seminiferous tubules and interstitial tissues.

Conclude from this study that the addition of carnitine to the diets of Guinea fowl isleads to improved
testes tissues characteristics of guinea fowl male.
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ABSTRACT

The experiment was conducted in a private nursery at Babylon Province , during the growing season
2011 - 2012 to study the effect of spraying nutritional solution Descon and number of spraying on
growth and flowering parameter of Gerbera plant . The experiment was adopting at Randomized
Complete Block Design (R.C.B.D) in three replicates with tow factors; first factor implementing three
concentration of nutritional solution Decson ( 0, 1.5 and 3 Mg.L™") , second three number of spraying (
2,3 and 4 ) and the interaction between the treatments. The mean were analyzed by using L.S.D under
probability level 0.05.

The results showed that spraying nutritional solution Decson at concentration 3 Mg.L"' or spraying in
three time improved vegetative ,rooting and flowering parameters which increased significantly the
following; number of total leaves , shoot dry weight, number of off-shoots , leaf total chlorophyll an
carbohydrates content , length of the longest root , number of roots , root dry weight , number of flower
and petals , diameter of flower and length of flower stalks compared to the control treatment (sprayed
with distilled water) which gave least values..

The interaction results showed that spraying with nutritional solution Decsion at concentration 3 Mg.
L™ at four spraying had a significant increase in all studied growth parameters; number of total leaves ,
shoot dry weight, leaves total chlorophyll and carbohydrates content , length of the longest roots,
number of roots , root dry weight , number of flowers and petals , diameter of flower and length of
flower stalk . i.e. the , number of flowers and petals , diameter of flower and flower stalk gave 6.67
flower. plant ' and 56.67 petals. Flower ' , 10.10 cm and 34.37 cm compared with the control
treatment which gave 3.00 flower. plant "' and 38.00 petals. Flower ' , 4.77 c¢cm and 23.90 cm
respectively .
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ABSTRACT

An experiment was conducted in Agriculture College nursery in 2011-2012 seasons to estimate the
effect of several concentrations and number of spray times of nutrient solution (Foliartal) on growth
and flowering of petunia plant. The design of this experiment was factorial experiment with completely
randomized block design (R.C.B.D.) of two factors: first contained three concentrations of nutrient
solution (0, 2, 4) mL.L", and the second factor is the number of spraying (one and two times). The
averages of treatments were compared by using least significant difference test on 0.05 probability
level.

Results showed that spraying of nutrient solution with concentration 4 ml.L" or spraying three times
due to increase in flowering and growth parameters (number of leaves, branches number, leaf content
of total chlorophyll, leaf content of dissolved carbohydrates, roots number, length of tallest root, dry
weight of roots, number of flowers, flower diameter, dry weight of flower) compared with unsprayed
plants or plant sprayed for one time that gave lowest values for all previous parameters.

Also, results appeared that the interaction between two factors have significant effect on all growth and
flower parameters, the spraying of nutrient solution Foliartal for three times gave increased in number
of leaves, branches number, leaf content of total chlorophyll, leaf content of dissolved carbohydrates,
roots number, length of tallest root, dry weight of roots, number of flowers from 6.33 flower.plant™ to
11.67

flower.plant™”, flower diameter from 4.37 cm to 7.93 cm, dry weight of flower from 1.96 gm to 5.91 gm
compared with control treatment that gave lowest values.
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ABSTRACT

In our current study lycopene was extracted and purified from tomato residues (Peel) in a high yield.
The highest lycopene concentration was found in peel as compared to the other fractions. partial
purified lycopene gave the highest activity against free radicals as compared to purified lycopene
during the antioxidant activity test using DPPH. Our study approved that partial purified lycopene gave
the highest inhibition activity against cancer cells type RD in the concentrations 67.5, 125, 250, 500
pg/min and incubation time 24 hr it gave inhibition between 34 ,90% and at 48hr it gave inhibition
between 48,91% and at 72hr it gave inhibition between 49,93% as compared to cancer cells type
AMGM which gave inhibition between 44,69% during incubation for 24hr and inhibition between
50,71% during incubation for 48hr and inhibition between 61,72% during incubation for 72hr using the
same lycopene concentrations above.
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