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FORWARD 
 

 

 
Year 2011 is the suceess year of our Journal- The International Journal for Sciences 

and Technology- IJST. Great values had been added to our Journal, and today, It is 

my pleasure to welcome you back and present you this issue, Volume 6, No. 2 

(2011), the second 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. 

 

This issue, IJST had been gifted by new Outstanding Expert, Prof. Loai Al- 

Shamaony as a new member in the Editorial Board who presented great efforts for 

evaluating many researches in this issue. On behalf of IJST team, I would like to 

present him our deep appreciation and thanking for his patiency, following up, and 

evaluating the researches.   

 

We are so honored to have all the new editorial board members being joined us in 

2011,  to strengthen our efforts, raising the prestigious level of the journal, and share 

in pushing all steps toward shining scientific future in Arab World. 

 

The journal is one of the scientific contributions offered by the International Centre 

for Advancement of Sciences and Technology 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, Researchers and the Editorial Board Secretary for 

managing the scientific, design, technical and administrative aspects of the Journal 

and for preparing this volume for final printing and publishing.  

 

 

 

Editor-in-Chief  

IJST         

  Abdul Jabbar Al- Shammari 
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ABSTRACT 

 
The aim of this study is to isolate lectin from seeds of Vitis vinifera by extraction using 
different solvents (phosphate buffer 0.1M (pH 7), phosphate buffer with NaCl 0.5M, 
acetate buffer (pH 5), tap water and distilled water.  The highest specific activity 
(0.134 unit/ml) was observed in tap water. Further purification was done by 
precipitation with ammonium sulfate at 25-50% saturation. The dialyzed ammonium 
sulfate precipitate was subjected to affinity chromatography using sepharose- 6B 
column and fractions where tested by lectin activity. The lectin designated as lectin 
specific to galactose (gallectins) with (187.5 unit/mg) specific activity and 3.043 
purification fold. Lectin agglutinated human erythrocytes of AB blood group (23.9 
unit/mL) activity as well as erythrocytes of bird, chicken, cattle, but does not 
agglutinate sheep, rats, and rabbit erythrocytes. 

 

Key words: Vitis vinifera, plant lectin, lectin extraction
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INTRODUCTION 

 
Vitis vinifera L (common grapevine) is 
one of the worlds largest fruit crops with 
a global production of around 69 million 
tons in 2006 (1). Since, about 80% of 
the total amount is utilized for the 
production of wine and juice, 10 million 
tons of grape pomace arise within a few 
weeks of harvest time, these wastes 
pose potential disposal and pollution 
problems along with loss of valuable 
biomass and nutrients (2,3). 
Bioconversion of food processing 
residues has increased attention 
regarding to fact that these residual 
matters represent possible and utilizable 
resources for conversion into useful 
products. In this context, the utilization 
of wastes of fruit processed as sources 
of heterogeneous grope of portion of 
non-immune origin with their non-
catalystic binding sites capable of 
recognizing and reversibly binding to 
specific saccharide functional 
ingredients is a promising field (4). 
Grape seeds are considered rich 
sources of polyphenolic compound 
(proanthocyanidin) antioxidant 
represent a group of condensed flavon 
-3-ol-such procyanidin that can be 
found in many plants like red wine of 
Vitis vinifera (the common grape)(5)      
Lectin constitute a heterogeneous 
group of protein of non-immune origin 
with their non-catalytic binding sites 
capable of recognizing and reversibly 
binding to specific saccharide 
moieties(4). 
Lectin was firstly found in plant and 
were latter isolated from animals as 
well (6). Seeds are the richest sources 
of lectins that show antioxidant or 
antibacterial activity, these agglutinins 
are also a abundant in vegetative 
organs such as root, leaf, rhizome, 
and stem (7, 8). 
The large concentration of lectin in 
plant seeds decreases with growth 
and suggests a role in plant 
germination and perhaps in the seeds 
survival it self (9).  

There are several hypothesis regarding 
the physiological functions of lectins in 
plants, such as involvement in defense 
mechanisms, sell recognition, symbiosis, 
transport, immobilization and storage of 
carbohydrate (5). 
The present research reports the 
extraction and purification of lectin from 
seeds of Vitis vinifera belonging to the 
family vitaceae we have also detected 
hemagglutination activity. 
 
MATERIALS & METHODS 

 
Extraction of Vitis vinfera seeds: 
 
Seeds of Vitis vinifera were collected 
from locally market, grape seeds were 
grinded , each of 20 grams were soaked 
in different solvents included potassium-
phosphate buffer 0.1 M (pH 7), 
potassium phosphate buffer with NaCl 
0.5M, Acetate buffer (pH 5), tap water, 
distilled water. 
Each of these solvents had been 
homogenized separately with seed flour 
by ratio (1:5). The flour extracts from 
seeds were stirred for 15 min and 
centrifuged at 10,000 xg for 20min.The 

supernatants kept in 4ºC. 

 
Hemagglutination Activity 

Preparation of erythrocyte suspension: 
 
The blood used was of human blood as 
well as animal blood (rat, rabbit, chicken, 
cattle, sheep and bird) and were mixed 
with phosphate buffer solution (PBS) 
(pH 9.8). These suspensions were 
centrifuged at 800xg for 10 min; the 
compact red blood cells were 
suspended in 3% formalin maintained at 

37ºC for 12-24 hrs. 
After this, samples were centrifuged 
several times until the supernatant is 
clear. The cell suspension was kept at 
4ºC before measurement of 
agglutination activity (11). 
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Assay of hemagglutination activity: 
 
Hemagglutination activity measured 
according to (11). One 
hemagglutination unit (HU) is defined 
as the mount of lectin required to give 
50% reduction in absorbancy at 260 
nm at the erythrocyte suspention. 
 
Protein determination: 
 
The dye binding method of Bradford 
(12) was used in determining the 
protein content of the crude extract, 
ammonium sulfate fraction and the 
concentrated sepharose – 6B fraction 
that showed lectin activity. 
 
Lectin purification 
 
1- Ammonium sulfate precipitation: 
 
2.948 gm of Ammonium sulfate were 
added to a 22 ml aqueous extract 
ammonium sulfate with constant 
stirring to a concentration of 0-25% 
saturation, the precipitates were 
removed by centrifugation at 9000xg 
for 20min. 
The clear supernatant was then 
adjusts with constant stirring and kept 
overnight at 4ºC. the precipitate thus 
formed was collected by centrifugation 
as above dissolved in PBS (pH 7.2) 
and addition amount of ammonium 
sulfate to reach 25-50% saturation. 
And repeat above steps. The protein 
was then precipitated by adding 
ammonium sulfate to 50-75% 
saturation and repeat the previous 
steps. The pellets were resuspended  
in distilled water, extensively dialyzed 
against distilled water using 2000 Da 
cut-off dialysis tubing (sigma chemical 
company). 
 
2- Affinity chromatography: 
 
After fractions that exhibited 
agglutination activity in previous step. 
A sepharose – 6B column (sigma 
chemical company) (16mm x 1.5 mm) 
washed with PBS and the bounded 

Vitis vinifera lectin was displaced with 
0.1m D- galactose (w/v) and collected at 
a rate of 14 ml/h.   Each fraction was 
repeatedly tested for hemagglutination 
actively, those with high activity were 
pooled and dialysis then kept at 4ºC, for 
future application. Protein concentration 
was determined using serum albumin as 
standard (12). 
 

RESULTS & DISCUSSION 

 
Vitis vinifera seeds were extracted by 
different solvents: (potassium phosphate 
buffer 0.1M (pH 7), potassium 
phosphate buffer with NaCl 0.5, acetate 
buffer (pH 5), tap water and distilled 
water. The highest activity (0.134 
unit/ml) of Vitis vinifera seeds were 
observed in the tap water as solvent 
used to extraction of lectin as shown in 
figure (1). 
 
 

 
Figure (1): Different solvents extracted Vitis 

vinifera seeds 

 
 
Olsnes et al (13) Used for the extraction 
of lectins from Aborus precatorius and 
Ricinus communis were the same as 
those used for the extraction of abrin 
and ricin (14, 15), except that the 
defatted caster beans were extracted 
with 0.14M NaCl, rather than with 
distilled water. 
In the initial survey for the presents of 
lectins from the seeds of Vitis vinifera 
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only blood type AB was used for 
hemagglutination assay and the 
results of the survey was presented in 
figure (2). 
 
 
 
 
 

 
 
 
 
 

 
 

 
 
 
Figure (2): Hemagglutination assay of Vitis 
vinifera seeds using different   Red Blood 

cells 
 
 
 

Agglutination using animal blood was 
done, the agglutination was not 
observed in sheep, rat, rabbit, blood, 
but the highest agglutination activity 
(23.9 unit/ml) show with RBCs of AB 
group, it suggest that the lectin is 
blood group specific. 
The human blood types have different 
sugar moieties on the surface of the 
cell, Type A has n-acetyle- D-
galactoseamin, D-galctose for type B 
and L- fucose in type 0 blood, type AB 
contains the sugar determinates for 
both A and B.  
 

Table (1) purification scheme of lectin from Vitis 

vinifera seeds 

 
 

Agglutination occurs when the lectin in 
teracs with these sugar moieties. Non-
blood type specifficity of lectin may be 
due to the presence of multiple bindin 
sites where it can recognize all the 
determination for each blood type (16). 
This observation suggested that lectin 
could be used as a potential tool for the 
study of the antigenic specificity on ABO 
blood groups (17). 
Canavalia gladiate lectin agglutinated 
human type A , B and  O erythrocytes 
almost equally. Specific 
monosaccharides such as D-mannose 
have been shown to be potent inhibitor 
of the biological activities of Canavalia 
gladiate lectin (18). 
While the isolated lectin from the seeds 
of Artocarpuslis camansi Blanco 
considered being non-blood type 
specific since it agglutinates all human 
blood types (16). 
Agglutination using animal was done, 
the agglutinate was not observed in 
sheep, rat, rabbit, blood by (19) 
agalactose binding lectin from the 
venom of the snake Bothrops godmani 
(Godmann‘s Pitviper), agglutinates 
erythrocytes from mice, rabbit, cow and 
human (all ABO types either Rh positive 
or negative) but does not agglutinate 
hourse, sheep, goat and snake 
(Oxybelis seneus) erythrowtes. 
Purification of lectin from Vitis vinifera 
seeds included two steps, the first step 
precipitation by ammonium sulphate 
saturation as shown in table (1). 
 

 

 
 

 
 

 
 

steps 
Volume 

(ml) 
Activity 
(unit/ml) 

Protein 
(mg/ml) 

Specific 
activity 

(unit/mg) 
Total activity 

Purification 
fold 

Recovery 
(%) 

Ammonium 
sulphate 
(25-50%) 

5 36 0.584 61.60 180 1 100 

Sepharose 
– 6B 

9 15 0.08 187.5 135 3.043 75 
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The best precipitation of ammonium 
sulphate in (25-50%) saturation , about 
60% of the total active protein was 
precipitated resulting in (1) fold 
purification while no active protein was 
precipitated in (0-25%) saturation & 
(19u/mg) in (50-75%) saturation as 
shown in figure (3). 
 

 
Figure (3): ammonium sulfate (%) pp% for 

Vitis vinifera seeds 
 
 

The second step of purification of 
lectins from Vitis vinifera using affinity 
chromatography on sepharose-6B 
column, the elution profile of lectin on 
the sepharose-6B column is present in 
figure (4). 
Tow peaks were visible, but only one 
peak showed agglutination which falls 
between the 33-37 tube. The 
sepharose – 6B bounded fraction 
eluted with 0.1M D-galactose in the 
eluting buffer, specific activity (187.5 
unit/mg) with purification fold 3.043 
and recovery about 75%, so the lectin 
isolated from seeds of Vitis vinifera 
was galactose specific lectin. Aglucose 
/ mannose – binding lectin was 
isolated from the seeds of Parkia 
discolor (Mimosoideae) using affinity 
chromategraphy on sephadex G-100 
gel (18). 
 
 

 

 

 
Figure (4): purification of Vitis vinifera lectin (VVL) 
By affinity chromatography using  sepharose – 6B 
column (16x 1.5 mm) equilibrated in PBS and the 

affinity bound lectin was eluted with 0.1M D-
galactose fractions of 5mL  were collected at flow 

rate of 15 ml/hr. 
 

 
Lectin from Japanese jack bean 
(canavalia gladiate agglutinin, (GA) was 
purified by affinity chromatography on a 
maltamyl-sepharose column (20) 
Galectins are the family of protein 
defined by at least on characteristic 
carbohydrate recognition domain (CRD) 
with affinity for D-galactose (21). Lectins 
are used as probes for identification and 
mapping sugars on cell surfaces and as 
specific reagent in affinity 
chromatography for the solution of 
saccharide containing biomolecules 
because of it agglutinating property and 
this ability to bind glycoconjugates (22) 
the properties are also the basic in using 
lectin for blood typing – cell separation 
bacterial typing and bone marrow 
transplantation(4) 
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ABSTRACT 

As high levels of serum bilirubin well known to be toxic to the brain especially preterm 
neonates, many methods adapted for bilirubin measurement. We evaluated total 
bedside blood gas analyzer bilirubin (BsB) in preterm and term newborns compared 
to central laboratory auto analyzer bilirubin (TsB). An observational study on term 
and preterm newborns paired samples were checked for BsB and TsB looking for the 
significantly compared values, time needed, gestational age, weight, and anemia and 
blood volume extraction. A hundred forty one term and preterm newborns were 
included, birth weights range from 460 to 3450 g with a mean of 1450 and gestational 
ages from 23 to 40 weeks with a mean of 30.4 weeks. The correlation of TsB to BsB 
was linear and statistically significant, as well as hemoglobin and hematocrit , 
especially preterm neonate or term neonates already given phototherapy when the 
transcutaneous bilirubin measurement cannot be recommended the bedside blood 
gas analyzer bilirubin, hemoglobin and hematocrit were found to be statistically 
correlated and minimizing the time and extraction blood volume. 

Key Words: TsB (Total serum bilirubin), TcB (Transcutaneous bilirubin), BsB 
(Bedside total bilirubin), GDPD (Glucose diphosphodehydrogenase deficiency), DCT 
(Direct combs test) 
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INTRODUCTION 

Neonatal jaundice is one of the most 
common diseases during the early 
neonatal period that may prompt 
hospital readmission where 
hyperbilirubinaemia can lead to 
potentially irreversible bilirubin-induced 
neurotoxicity especially in preterm 
babies with whom the blood brain 
barriers were not efficient enough to 
protect the brain from bilirubin 
neurotoxicity [1]. In the United States 
15.5% of Caucasian newborns 
develop jaundice with a peak total 
serum bilirubin (TsB) concentration 
>204 μmol/L (12 mg/dl).[1] Visual 
assessment for jaundice severity can 
be unreliable .(3)On the other hand 
transcutaneous bilirubinometry (TcB), 
a screening tool first introduced ( by 
Yamanoushi et al ) [2,3] can help in 
jaundice detection but with limited use 
in preterm‘s and terms already 
phototherapy applied for them. 
Routine use of jaundice measuring 
meters has been shown to reduce the 
cost and the need for TsB 
measurements[4,5] and decrease the 
readmission rate for 
hyperbilirubinaemia[6,7].The American 
Academy of Pediatrics recommended 

pre‐discharge measurement of the 

bilirubin level using TsB or 
transcutaneous bilirubin (TcB) with 
assessment of clinical risk factors[8]. 
The best-documented method for 
assessing the risk of developing 
subsequent hyperbilirubinaemia was 
to measure the TsB or TcB levels and 
plot the results on a monogram [9]. 
Phototherapy would be implemented 
according to the TsB level and risk 
levels (low, medium and high) at 
specific hours of life [8]. But preterm 
infants less than 35 weeks or those 
who have been exposed to 
phototherapy this bedside TcB  
jaundice meters were not 
recommended to be reliable by 
manufacturer and American academy 
of pediatrics as well [8].  

 

 

 

While in intensive care units where the 
bed side blood gas analyzer can do  
measure as a bedside total bilirubin 
(BsB) test with 0.1ml of blood in 2-3 
minutes time compared to at least 1 ml 
blood and most unpredictable time for 
the central laboratory auto analyzer 
measurement of serum bilirubin with 
the concern that blood extraction is the 
most common cause of neonatal 
anemia especially in preterm babies 
as well as the increased risk of 
bilirubin encephalopathy with delay in 
initiation of treatment [1].  
Improvements to serum bilirubin 
monitoring systems aim to simplify the 
testing process, minimize time 
requirements, reduce or eliminate 
errors, reducing the volume of blood 
extraction and provide additional 
information for patients with jaundice. 
Any new method of bilirubin 
measurement must continue to 
demonstrate high-quality analytical 
performance for that we conducted our 
study. 

AIM OF THE STUDY 

High blood concentrations of bilirubin 
are toxic to the brain and may cause 
kernicterus, determination of bilirubin 
levels were performed for many 
newborns, and several different 
methods are available. We tried to 
evaluate the significance, value, cost 
and time consumed for bedside blood 
gas analyzer estimation of 
hyperbilirubinaemia as well as anemia 
in preterm and term newborns when 
compared to central laboratory auto 
analyzer estimation of 
hyperbilirubinaemia especially in 
cases where TcB estimation was 
limited.  

MATERIALS AND METHODS 

This is an observational cohort 
comparative study conducted on term 
and preterm newborn population 
admitted to the neonatal care unit of 
TAWAM university Hospital, Al Ain 
city, United Arab of Emirates.  

http://www.ncbi.nlm.nih.gov/pubmed/6846290
http://www.ncbi.nlm.nih.gov/pubmed/9093305
http://www.ncbi.nlm.nih.gov/pubmed/15231951
http://www.ncbi.nlm.nih.gov/pubmed/9917432
http://www.ncbi.nlm.nih.gov/pubmed/15231951
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Total of 141 newborns between April 
2009 and August 2010 were included 
in the study. Any neonate clinically 
suspected to be jaundiced a paired 
samples were checked for BsB using 
bedside 0.1 ml capillary tube of blood 
gas machine 1minute time 
requirement and 1ml sample for serum 
TsB assay carried out in the central 
laboratory auto analyzer with a 
variable time requirement ranging from 
15 to 60 minutes in some cases 
looking for the significantly compared 
values, time needed , risk factors, 
gestational age, weight, anemia and 
blood volume extraction of newborns 
admitted to the nursery , delta bilirubin 
concentration was not calculated as 
part of our data in both methods. 

Inclusion Criteria 

All clinically jaundiced neonates 
admitted to the NICU regardless of the 
gestational age included for them two 
compared samples were analyzed. 

Exclusion criteria 

Any neonate admitted for comfort care 
only (Already decided not compatible 
with life and not for resuscitation) 
excluded from the study. 

Statistical analysis 
 
SPSS V. 16.0 used for statistical 
analysis. The correlation between BsB 
values and TsB measurements was 
determined by Pearson's linear 
regression analysis. The differences 
were considered statistically significant 
at a P value of <0.05. 
 
RESULTS 
 
The ranges of birth weights were 460 
to 3450 g with a mean of 1450 g and 
gestational ages were 23 to 40 weeks 
with a mean of 30.4 weeks, 
respectively. TsB values ranged from 
10 to 398 μmol/L (mean +/- standard 
deviation: 127 +/- 68.3 μmol/L) while 
for BsB in blood gas analyzer ranged 
from 1.4 to 412 μmol/L (mean +/- 

standard deviation: 133 +/- 72.3 
μmol/L). The overall correlation of TsB 
to BsB as seen in (figure 1) was linear 
and statistically significant. Similar 
statistics were evident in subset 
parameters categorized such as 
central laboratory serum hematocrit 
(mean +/- standard deviation: 38.5 +/- 
7.9) versus Bedside machine 
hematocrit (mean +/- standard 
deviation: 38.4 +/- 7.8) as in (figure 2) 
shows linear and statistically 
significant. Gestational age (mean +/- 
standard deviation: 30.4 +/- 5.9), body 
weight (mean +/- standard deviation: 
1.44 +/- 0.91) and statistical 
significance. In 14(10%) of 141 of the 
study population infants were GDPD 
deficient and 3(2%) were DCT 
positive.  
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Figure (1): Bilirubin measured by the blood 
gas analyzer plotted against the laboratory 
auto analyzer bilirubin (correlation between 

TSB and BsB). 
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Figure (2):  Hemoglobin measured by the 
blood gas analyzer plotted against the 

laboratory hemoglobin. 
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Figure (3): Hematocrit measured by the blood 
gas analyzer plotted against the laboratory 

hematocrit 

 

 

 

 

 

 

 

 

DISCUSSION 

Visual assessment for jaundice 
severity can be unreliable, 
transcutaneous bilirubinometer, a 
screening tool first introduced in Japan 
[2, 3] can help in detection. Routine 
use of jaundice measuring meters has 
been shown to reduce the cost and 
need for TsB measurements [4, 5] and 
decrease the readmission rate for 
hyperbilirubinaemia [6, 7]. We have 
shown a significant correlation 
between TsB and BsB measurements 
in our newborns included in the study 
(tables 1 and 2). 
 
 
Table (1) Comparative Data of the study 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variable 

Blood  
gas 

analyzer 
Mean 

Hospital  
laboratory 

auto  
analyzer 

Mean 

P 
Value 

Bilirubin 133 127 1.00 

Hematocrit 38.4 38.5 0.183 

Hemoglobin 16.0 14.7 0.80 
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Table (2) Common variable data of the study 

*BG =Blood Gas 

Previous studies and 
recommendations of non invasive 
transcutaneous bilirubin method levels 
can easily be measured using the JM 
103 bilirubinometer [10] but it was not 
applied for preterm newborns less 
than 35 weeks gestation and those 
phototherapy already applied to them, 
while in our study gestational age 
distributed among different age groups 
with a mean of prematurity as shown 
in (figure 4). It has already been 
shown that the results of different 
methods of bilirubin measurement vary 
greatly.[11]  
TcB is not identical to serum bilirubin, 
and should not be considered in 
isolation; critical decisions should not 
be made on the basis of a single 
measurement , confirmation with TsB, 
along with the consideration of risk 
factors, is important for decision 
making,[3] especially for newborns 
with higher risk [8] where the use of  
 
 

this non invasive bilirubinometer also 
would allow more frequent monitoring 
of increasing bilirubin levels, especially 
infants with higher risk of developing 
jaundice [4,5 ]. With the development 
of blood gas analyzers, near-patient 
bilirubin determinations from blood 
samples became available. These 
devices are popular because many 
other clinically important analytes can 
be determined from the same blood 
sample. Results provided quickly, and 

the amount of blood needed is small 
with clearly correlated estimation of 
hemoglobin (figure 2) and hematocrit 
(figure 3) in both laboratory and bed 
side blood gas analyzer. 
In our study, we used blood gas 
analyzers, which measure total 
bilirubin levels through multiple-
wavelength photometry a 
bilirubinometer showing their mean 
close to the "correct" bilirubin 
concentration and served as a 
comparison value (Table 1). Previous 
studies comparing blood gas 
analyzers of different brands have 
shown that the measures obtained 
from blood gas analyzers are highly 
statistically concordant [12]. The 
availability of an accurate point of care 
bilirubin analyzer would facilitate 
system based bilirubin screening and 
avoid unnecessary blood tests [13]  
Point-of-care testing has gained 
special favor in emergency transport 
systems, critical care departments, 
and cardiothoracic surgical 
departments, as it is shown by the 
large volume of systems developed for 
all of these areas [14, 15]. 

 

       Figure (4); Gestational age  
distribution 

Variables Mini. Maxi. Mean 
Standard 
deviation 

Gestational  
age(weeks) 

22.0 40.0 30.42 5.92 

Birth weight 
(grams) 

460 3405 1450 0.91 

Total 
bilirubin BG* 
analyzer 

1.34 412.0 133 72.12 

Total 
bilirubin  
auto 
analyzer 

10 398 127 68.35 

Hematocrit  
auto 
analyzer 

23 63 38.5 7.9 

Hematocrit 
BG analyzer 

23 60 38.4 7.8 

http://www.ncbi.nlm.nih.gov/pubmed/15173483
http://www.ncbi.nlm.nih.gov/pubmed/8665677
http://www.ncbi.nlm.nih.gov/pubmed/12671137
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CONCLUSION  

An accurate point of care bilirubin 
analyzer facilitates bilirubin screening 
and avoids unnecessary blood tests. 
Our data demonstrate the accuracy 
and reproducibility of the heel stick 
bedside blood gas analyzer serum 
bilirubin measurements in term and 
preterm newborn infants with high 
correlation of hemoglobin and 
hematocrit among well distributed 

gestational age and birth weight. 
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ABSTRACT 
 
Exposure to CCl4 and Gamma radiation induces generation of reactive oxygen 
species (ROS) especially hydroxyl radical (·OH) and peroxyl radical (ROO·), which 
are capable of inducing lipid peroxidation. Earlier studies have demonstrated that 
extracts of the medicinal and edible plants, Loranthus europeaus ,Zingiber officinale, 
possessed significant antioxidant activity, measured as radical scavenging. In the 
present study, we examined the protective and (CCl4) -induced lipid peroxidation 
using rat liver mitochondria as model systems. The results obtained showed that the 
investigated medicinal plant extracts inhibited the formation of lipid hydroperoxide 
and thiobarbituric acid reactive substances, indicating membrane protective effects. 
The finding suggests the profound protective effect of the extracts of Loranthus 
europeaus & Zingiber officinale against lipid peroxidation by two major forms of ROS 
capable of inducing this type of damage in a major organelle, the mitochondria from 
both rat liver and brain. This observation can possibly explain the health benefits 
 of these medicinal plants. 
 
Key Words:  Loranthus europeaus ,Zingiber officinale, Lipid peroxidation 
Mitochondria 
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INTRODUCTION  
 
Lipid peroxidation is a complex process 
occurring in aerobic cells and reflects 
the interaction between molecular 
oxygen and polyunsaturated fatty acids. 
Radicals are known to take part in lipid 
peroxidation, which causes food 
deterioration, aging and promotion of 
cancer (1). It causes a wide range of 
human diseases including Alzheimer‘s 
disease, Parkinson‘s disease, diabetes, 
rheumatoid arthritis, neurodegenerative 
diseases (2) and cardiovascular 
diseases (3). Dietary antioxidants, 
especially from plants play a crucial role 
in preventing the complications of 
oxidative stress generated by free 
radicals. Ionizing radiation damages 
cellular molecules directly by 
transferring energy or indirectly by 
generation of oxygen-derived free 
radicals. Excited states and other 
reactive species are collectively known 
as reactive oxygen species (ROS) (4), in 
liver, kidney and brain toxicity (5). 
Exogenous chemicals and radiation 
produce peroxidation of lipids leading to 
structural and functional damage to 
cellular membranes (6). 
Polyunsaturated fatty acids present in 
cellular membranes are especially prone 
to damage by ROS and the resulting 
lipid peroxidation can have serious 
consequences. Lipid peroxidation plays 
a major role in mediating oxidative-
damage in biological systems. There are 
also several toxic by-products of 
peroxidation which can damage other 
biomolecules away from the site of 
generation (7,8). Among the subcellular 
organelles mitochondria are one of the 
key components of the cell killed by 
radiation-induced oxidative stress. 
Endogenous antioxidants constitute 
important  defense systems in cells and 
elicit their action by suppressing the 
formation of ROS, their scavenging or 
by repairing the damage caused. 
Besides this, a number of natural 
antioxidants are found in plant materials, 
such as oil seeds, cereal crops, 
vegetables, fruits, leaves, roots, spices 
and herbs (9 --, 10, 11, 12, 13, 14, 15). 
Some of them exhibit significant 
antioxidant activity (16 --, 17, 18, 19 ) 

and are commonly utilized for 
pharmaceutical purposes and in health 
foods. Recent evidence indicates that 
medicinal plants contain a large number 
of biologically active components that 
offer protection against degenerative 
diseases. A number of medicinal plant 
have recently been reported to possess 
significant antioxidant activity(20, 21, 
22,). Ginger Zingiber Officinale is one of 
the world‘s best known spices, and it 
has also been universally used through 
out history for its health benefits. The 
dried extract of ginger contains mono 
terpenes and ses quiterpenes. The main 
antioxidant active principles in ginger are 
the gingerols and shogaols and some 
related phenolic ketone derivatives. 
Ginger extract possesses anti-oxidative 

characteristics, since it can scavenge 
super-oxide anion and hydroxyl radicals 
(23, 24). In line with this, Gingerol can 
inhibit ascorbate/ferrous complex 
induced lipid peroxidation in rat liver 
microsomes (25). Ginger was also 
suggested to interfere with inflammation 
processes (26). Furthermore, ginger acts 
as a hypo-lipidemic agent in cholesterol-
fed rabbits (27, 28 ) and can increase 
the excretion of cholesterol via bile in 
rats  (29 ). Loranthus europeaus   has 
been used in narcotic, antispasmodic, 
diaphoretic, headache tonic, tearing, 
rending rheumatic or neuralgic pains, 
coming on in paroxysms; weak, irregular 
heart- action, with dyspnoea, cardiac 
hypertrophy, and valvular insufficiency 
All parts of the plant contain viscin; also 
called bird-glue; curiously miscalled 
birdlime (from the German Vogelleim), 
deriving its name from the fact that it has 
been used in Germany in catching small 
birds. It is very adhesive, soft, and 
elastic, having a greenish or brownish 
color; insoluble in water and fixed oils, 
slightly soluble in alcohol, very soluble in 
ether.  The proof of their antioxidant 
activity can also explain their 
mechanism of action and  hence, it was 
considered desirable to evaluate the 
effect of these plant extracts  against 
lipid peroxidation induced by γ -radiation 
and (Ccl4), which generates two potent 
ROS capable of inducing lipid 
peroxidation, namely hydroxyl radical 
(OH) and peroxyl radical (ROO).  
 



    International Journal for Sciences and Technology     Vol. 6, No. 2, June 2011   23  

 
 
 
MATERIALS AND METHODS 
 
Hydrogen peroxide, ethylene diamine 
tetra acetic acid (EDTA), 2-thiobarbituric 
acid, triphenylphosphine (TPP), 
trichloroacetic acid, xylenol orange and 
butylated hydroxyl toluene (BHT) were 
purchased from Sigma Chemical Co, 
USA.  (Ccl4)  was from Aldrich Chemical 
Co, USA. Other chemicals used in our 
study were of the highest quality 
commercially available from local 
suppliers. The plants which selected in 
this study were ,Loranthus europeaus 
(Fruit) and Zingiber officinale( bulb). The 
powdered material was defatted with 
petroleum ether in Soxhlet apparatus for 
8 to 10 h and the defatted material was 
then extracted with 70% Ethanol.  
Dissolving 0.1 g of the extract in 10 ml 
of distilled water and stirring for 1 h. The 
above part of extracts were centrifuged 
for 15 min and supernatants were stored 
at –20°C. The supernatants were used 
to examine the antioxidant properties 
(28).  We had used three different 
concentrations, i.e. 0.2, 0.5 and 0.8% 
Three-month-old female Wistar rats 
(weighing about 215- 225 g) were used 
for the preparation of mitochondria. In 
brief, rat liver tissues were excised, 
homogenized in 0.25 M sucrose 
containing 1 mM EDTA. The 
homogenate was centrifuged at 3000 g 
for 10 min to remove cell debris and 
nuclear fraction. The resultant 
supernatant was centrifuged at 10,000 g 
for 10 min to sediment mitochondria. 
This pellet was washed thrice with 50 
mM phosphate buffer, pH 7.4 to remove 
sucrose. The protein was estimated (29) 
and pellets were suspended in the same 
buffer (3). The mitochondria were 
suspended in buffer and exposed to γ -
radiation from 60Co source at a dose 
rate of 15 Gy/min. The effect of extract 
on the oxidative-damage caused by 
radiation was studied at a dose of 450 
Gy. Mitochondria (2.0 mg protein/ml) 
were suspended in the buffer and 
exposed to radiation with or without the 
extracts. The effect of extracts on the 
oxidative- damage caused by (Ccl4) was 
also studied. The mitochondria (2.0 mg 
protein/ml) were exposed to (Ccl4) (10 
mM) with or without extract for 30 min.  

 
 
The mitochondria after exposed to γ -
radiation and (Ccl4) were evaluated for 
lipid peroxidation. Aliquots (90 ml) of 
liver mitochondria, after exposure to 
radiation sample, were transferred to 
microcentrifuge tubes together with 10 
ml of TPP in methanol/10 ml of methanol 
in blank and test samples respectively. 
The samples were then vortexed and 
subsequently incubated for 30 min at 
room temperature. Next 900 ml of Fox II 
reagent (xylenol orange (100 mM), 
butylated hydroxy toluene (4.4 mM), 
sulphuric acid (25 mM), ammonium 
ferrous sulphate (250 mM)) was added 
and samples were incubated for a 
further 30 min in dark. The samples 
were centrifuged at 12000 g for 10 min 
prior to reading absorbance of 
supernatant at 560 nm. The level of 
peroxide in the sample was then 
determined using the difference between 
mean absorbance of samples with and 
without TPP treatment and the final 
volume was extrapolated to H2O2 
concentrations in the standard graph. 
The effect of plants extracts under study 
on hydroperoxide induction by (Ccl4) at 
varying time intervals was also 
determined (31). Thiobarbituric acid 
reactive substances (TBARS) assay was 
performed by standard method using 
malonaldehyde equivalents derived from 
tetra methoxypropane. Malonaldehyde 
and other aldehydes have been 
identified as products of Lipid 
peroxidation that react with thiobarbituric 
acid (TBA) to give a pink coloured 
species at 532 nm. The method involved 
heating of the samples after exposure to 
radiation and (Ccl4) with TBA reagent for 
20 min in a boiling water bath. TBA 
reagent contains 50 ml TCA (20%), 25 
ml TBA (500 mg), 2.5 M HCl, 224 mg 
EDTA and the final volume is made up 
to 100 ml. After cooling, the solution was 
centrifuged at 2000 g for 10 min and the 
precipitate obtained was removed. The 
absorbance of the supernatant was 
determined at 532 nm against a blank 
that contained all the reagents minus the 
sample. The malonaldehyde equivalents 
of the sample were calculated using an 
extinction coefficient of 1.56 ´ 105 M–
1cm–1. For collection of endogenous 
TBARS, fresh samples were boiled 
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without radiation exposure, and values 
were subtracted (30 --, 31, 32). Vehicle 
controls were used for all the extracts, 
Ethanolic extracts, were dissolved in 
distilled water, for lipid peroxidation 
experiments.*  
 
RESULTS AND DISCUSSION 

 
Data on the effect of plants extracts on 
lipid hydroperoxide (LOOH) induced by  
(Ccl4) in rat liver mitochondria are 
presented in Figure 1A. Zingiber 
officinale with the highest inhibition, was 
the most effective in reducing (Ccl4)-
induced LOOH formation, Followed by 
Loranthus europeaus. Free radical 
formation by (Ccl4) at varying time 
intervals in liver mitochondria was 
maximum at 60 min after exposure to 
(Ccl4), LOOH formation was inhibited in 
all treated groups (Figure 1B).   
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Figure (1): Effect of plant extracts on LOOH 
formation by  (Ccl4) in Rat Liver,Loranthus 
Europeaus, Zingiber officinale), Fig(A) 0 time, 
Fig (B) 60 min. 

 

The effect of plants extracts on TBARS 
formation induced by  (Ccl4)) in rat liver 
mitochondria are given in Figure 2.  
Zingiber officinale was more effective in 
reducing lipid peroxidation induced by 
(Ccl4) than Loranthus europeaus extract. 
Exposure to radiation, as a function of 
dose, 450 Gy, resulted in enhanced lipid 
peroxidation as evident by the formation 
of TBARS. 
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Figure(2): Effect of plant  extract,Loranthus 
europeaus, Zingiber officinale on TBARS 
formation induced by  (Ccl4) in rat liver 
mitochondria. Fig (A) 0 time, Fig (B) 60. 
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A dose of 450 Gy is needed to achieve 
optimum concentration of free radicals 
capable of inducing significant damage 
measurable by simple 
spectrophotometric means (33).. Data 
on radiation-induced lipid peroxidation 
and its protection by plants extracts are 
given in Figure (3). Z. officinale showed 
significant ability to inhibit radiation-
induced lipid peroxidation in rat liver 
mitochondria, rather than Loranthus 
europeaus, at a concentration of 0.5% 
reduced TBARS formation significantly 
when it was present at the time of 
irradiation. The formation of LOOH, an 
intermediate of peroxidation, showed 
that LOOH formation induced by γ -
radiation in rat liver mitochondria was 
inhibited more effectively by Z. officinale 
than Loranthus europeaus, and the data 
are represented in Figure 3. 
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Figure (3): Effect of plant extracts Loranthus 

europeau & Zingiber officinale, on TBARS 
formation induced by γ- ray in rat liver 

mitochondria. Fig (A) 0 time, Fig (B) 30 min 
 

 
Generation of ROS by ionizing radiation 
and (Ccl4) and its profound impact on 
cellular biomolecules are well 
established (34, 35). The present 
investigation demonstrates that (Ccl4) 
and radiation induced significant lipid 
peroxidation in mitochondria. Increase in 
peroxidation is observed as a function of 
radiation dose. Radiation generated 
ROS and is also capable of initiating 
lipid peroxidation. The initial products of 
peroxidation are conjugated dienes, to 
which is added oxygen to form LOOH 
that further breaks down to stable 
aldehydes and reacts with TBA to form 
thiobarbituric acid–malonaldehyde 
adduct (36). Radiation therapy is one of 
the most important and popular tools for 
cancer treatment, because human 
tissues contain 80% water, the major 
radiation damage is due to aqueous free 
radicals, generated by the action of 
radiation on water. This free radical 
reacts with cellular macromolecules 
such as DNA, proteins, lipids, etc. and 
causes dysfunction and mortality. These 
reactions take place in tumour as well as 
normal cells when exposed to radiation. 
lipid peroxidation causes membrane 
damage as well as oxidative 
modification of critical targets. Agents 
that can interact with these secondary 
radicals formed during peroxidation and 
scavenging them, would be effective in 
inhibiting lipid peroxidation and in turn 
protect against radiation and (Ccl4) -
induced damage. Removal of excess 
reactive species, suppression of their 
generation or protection against 
peroxidation by repair of membrane 
damage may be an efficient way of 
preventing cancer and other diseases. 
The effects of plant extracts on lipid 
peroxidation show significant inhibition 
of LOOH and TBARS formation. Our 
earlier studies have indicated that plant 
extracts are effective scavengers of both 
primary and secondary radicals (32). 
Protection of membranes at both 
primary and secondary levels explains 
the possible mechanism by which plants 
extracts inhibit lipid peroxidation by 
radiation and (Ccl4) . Phenolics are a 
group of non-essential dietary 
components that have been associated 
with inhibition of atherosclerosis and 
cancer, by chelating metals, inhibiting 
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lipo oxygenases and scavenging of free 
radicals. 
 
 
 

0

2

4

6

8

10

12

14

mMLOOH/ 

mg Protein

1 2 3

1- Control 2- Zingiber3- Lourantheus

 
 
 
 

0

0.5

1

1.5

2

2.5

3

mMLOOH/ mg 

Protein

1 2 3

1- Control 2- Zingiber 3- Lourentheus

 
 
Figure(4): Effect of plant  extract, ,Loranthus 

europeaus & Zingiber officinale on LOOH 
formation induced by γ  ray in rat liver 

mitochondria. Fig(A) 0 time, Fig (B) 30min 
 

 

Plants phenolic compounds are found to 
be excellent antioxidants and synergists 
that are not mutagenic (32). Earlier 
studies have revealed that the  number 
of medicinal plant extracts possess 
antioxidant properties, mainly measured 
as radical scavenging (19, 20). The 
present finding strongly suggests that 
the use of these extracts to prevent lipid 
peroxidation  leading to membrane 
damage consequent to exposure to 
radiation or to certain chemicals which 
generate potent ROS in the form of ·OH 
or ROO·. This also explains the possible 
mechanisms behind the observed health 
benefits of these plants. 
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ABSTRACT 

The study had being done in Al-Falluja City/ Iraq during the period from April to 
August 2009, to find the relationship between hypothyroidism and hyperbilirubinemia 
in newborn babies. 
For this purpose, blood samples were collected from forty-two infants at age 40 
days.The controls and patients were divided into 2 groups. Group 1: twenty-seven 
patients and Group 2:  fifteen controls. 
Thyroid function test and total serum bilirubin results revealed that there is 
significantly change (p< 0.05) in serum thyroxin hormone (T4), Tri-iodothyronin (T3), 
throid stmulating hormone (TSH) and total serum bilirubin (TSB) in patients group in 
comparision to controls group. 
In this study, it has being concluded that the importance of early diagnosis of 
congential hypothyroidism as a preventive method to avoid further complications 
such as mental retardation. 
 
Key Words:  neonates, hypothyroidism, jaundice, sludge 
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INTRODUCTION 
 
Congenital hypothyroidism is one of 
the most complicated diseases in the 
neonate. The clinical manifestations 
are often subtle or not present at birth. 
This likely is due to trans- placental 
passage of some maternal thyroid 
hormone while many infants have 
some thyroid production of their own. 
Common symptoms include 
decreased activity and increased 
sleep, feeding difficulty, constipation, 
and prolonged jaundice (1). Prolonged 
jaundice or hyperbilirubinemia, which 
is defined as the jaundice persisting 
beyond 14 days can also be a sign of 
an occult pathology (2). Like in the 
neonatal jaundice etiologies of 
prolonged neonatal uterus could be 
categorized as follows: Structural, 
infection (viral, bacterial, parasitic), 
metabolic, genetic, neoplastic, toxic, 
endocrine, immune, vascular and 
idiopathic (3,4), or disorder in thyroid 
gland.  
Production of thyroid hormones is 
regulated by the pituitary gland, 
especially through secretion of thyroid 
stimulating hormone (TSH) whose 
synthesis in regulated by hypothalamic 
secretion of thyrotrophic- releasing 
hormone (TRH) (5). 
There are three groups of enzymes 
that regulate thyroid hormone 
metabolism, forming part of the 
iodothyroine seleno – deiodinase 
enzyme. This enzyme system is 
expressed in placenta, where it 
protects the fetus from material thyroid 
hormones (6).The material 
hypothalamic pituitary thyroid 
hormones system is relatively 
independent of fetal system. The 
human placenta is impermeable to the 
transfer of TSH and largely 
impermeable to the transfer of (T3) 
and (T4) (7). Thyroid hormones are 
carried throughout the body by 
proteins, primarily thyroxin-binding 
globulin produced in liver (8). These 
hormones regulate the basal metabolic 
rate of all cells including Hepatocytes, 
and there by modulate hepatic function 
the liver in turn metabolizes thyroid 

dysfunction may perturb liver function, 
liver disease modulates thyroid 
hormones  
 
 
 
metabolism and systematic disease 
affect both organs (9). 
Amongst  the earliest signs of 
congenital hypothyroidism in the infant 
are prolonged gestation increased 
birth weight constipation, prolonged 
jaundice (10) Hypothyroidism this is 
due to congenitally under active 
thyroid gland it leads to unconjugated  
(indirect) jaundice . It is tested for on 
the newborn bloodspot test. If not 
recognized  it can lead to growth 
failure-learning difficulties and 
developmental problems and therefore 
should not be missed (11). 
 
MATERIALS AND METHODS 
 
Samples were being collected in Al-
Fullja City / Iraq from twenty-seven 
patients and fifteen healthy persons 
subjected from April to August 2009 at 
the age of 40 days from both sexes, 
male and female 
The venous blood samples were 
obtained, after that the sera was 
separated by centrifugation at 3000 
rpm for 15 min and were kept at -70 c 
until the measurement was performed. 
TSB test was done by special kit 
(Biolabo).Serum T3, T4 and TSH were 
determined using the Enzyme Linked 
Immunoabsorbant Assay (ELISA) 
technique (Biocheck, inc). 
Analysis of data was performed by use 
of p value with use of t-test. 
 
 
RESULTS AND DISCUSSION 

The mean ±SD of thyroid function test 
and total serum bilirubin are indicated 
in Table 1. There was a statistically 
significant  lower T3 ( 0.472 )µg/ml and 
T4 (2,86 )µg/ml  levels in patients with 
hyperbilirubinemia compared to 
controls T3 (1.274 ) µg/ml and T4 ( 
8.07 ) µg/ml. TSH (41.70 )µg/ml 
significantly higher in patients 
compared to controls  TSH (2.69 ) 
µg/ml also TSB (10.l9 )mg/dllevels 
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were significantly higher in patients 
compared to controls (0.81 ) 

 (mean 302.0 µg/L) ,while all other 
biochemical parameters were normal. 
 

 

 

Table (1): Mean of T3.T4.TSH and TSB in control and patients 

Sigma 
Standard 
Deviation 

Mean 
Number 

 
factors 

 
 

Test 
 
 

0.000 
0.000 

 

0.2155 
0.2826 

0.472 
1.274 

27 
15 

Test 
Control 

T3µg/ml 

0.000 
0.000 

 

1.675 
1.563 

2,86 
8.07 

27 
15 

Test 
Control 

T4µg/ml 

0.000 
0.000 

 

31.532 
1.137 

 

41.70 
2.69 

27 
15 

Test 
Control 

TSH µg/ml 

0.000 
0.000 

2.095 
0.151 

10.19 
0.81 

27 
15 

Test 
Control 

TSB mg/dl 
 

 

 
 
In this study , there were significant 
changes in T3,T4,TSH and TSB 
serum levels compared with the 
controls. 
These abnormal levels of TSB in 
patients may be related to the 
effectiveness of thyroid hormones on 
metabolism of hepatic cells and others 
factors such as ABO incompatibility, 
glucose 6- phosphate dehydrogenase 
deficiency ,breast feeding and urinary 
tract infection (12). 
Hyperthyroidism has also been 
proposed as an important etiology for 
prolonged jaundice during neonatal 
period in a study by (13).in accordance 
with previous report, in present study 
hypothyroidism was also a common 
underlying cause of prolonged 
jaundice in neonates and should be  
 
 
 

 
 
 
 
 
considered in the list of differential 
diagnosis. 
Our research agreement with (14)  
who say that the enzyme system 
founded in the liver ,skin and CNS 
where it catalyses the conversion of 
T4 to T3 and T3 to T2 this enzyme is 
also expressed in plasma ,where it 
protects the fetus from materials 
thyroid hormones. 
There also evidence that hypothyroidism 
may directly effect on the liver structure of 
function. The hypothyroidism has been 
associated in a few case reports with 
cholestaic jaundice attributed to reduce 
bilirubin and bile excretion in experimental 
hypothyroidism the activity of bilirubin is 
decreased, resulting in a reduction  bilirubin 
excretion (15 ) this agreement with our 
research.
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CONCLUSION 

 

It had been concluded the importance 
of early diagnosis of congenital 
hypothyroidism as a preventive 
method to avoid further complication 
such as mental retardation. 
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ABSTRACT 

The present study is designed to investigate the active constituents of Capparis spinosa 
extract and study the cytogenetic effects of this extract and methotrexate on laboratory mice 
(in vivo) and on human blood lymphocyte (in vitro): These investigations were performed 
under different successive profiles.  
For profile – A, Chemical investigations of C.spinosa were applied for different classes of 
active compounds.The HPLC analysis are carried out for C.spinosa by using the flavonoids 
standards (Rutin and Qurecetin). Results obtained were: Chemical investigation showed that 
C.spinosa extract contains different active compounds such as flavonoids and glycosides, 
HPLC analysis showed that C.spinosa extract contains high level of rutin and qurecetin. 
For profile – B, the effects of C.spinosa and methotrexate on albino mice (in vivo) were 
evaluated by employing the following parameters: Mitotic index , chromosome aberration, 
micronucleus in bone marrow. The cytogenetic effects of the MTX drug and Capparis extract 
were investigated after seven successive days of treatment in mice. For MTX the dose was 
(50µg/kg),while doses for C.spinosa was (500,700)mg/kg for genotoxicity test. Results 
obtaines were: Methotrexate revealed clear effects in reducing mitotic index and increased 
chromosomal aberration in mouse bone marrow cells(in vivo) and caused an increase in the 
percentage of micronucleus, C.spinosa extract increased the MI,and decrease the 
spontaneous  frequency of CAs and MN in mouse bone marrow. 
For profile- C, the cytogenetic effects of C.spinosa and MTX on human blood lymphocytes (in 
vitro) were evaluated with further parameters: Blast index ,mitotic index , replicative index , 
chromosomal aberration ,micronucleus. On the human blood lymphocyte (72hr) culture, the 
tested concentrations of MTX were (0.4,2,4)µg/ml and for C.spinosa (200,400,800)µg/ml. 
results obtained were: Methotrexate revealed clear effects in reducing MI in human blood 
lymphocytes(in vitro) ,and also caused reduction in BI,RI but an increases was observed in 
CAs,and an increase in MN in vitro, and C.spinosa extract caused a significant increase in 
MI,BI,RI especially at high concentrations (800µg/ml) for plant extract and  caused reduction 
in CA , MN , in human blood lymphocyte in vitro. 

 
 
Key words: Cytogenetic, C.spinosa, Methotrexate, Cancer, Genotoxicity 
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INTRODUCTION 
 

Plant have been used during the age 
for care and treatment of disease 
since the start of mankind 
phytotherapy is the use of plant,, plant 
extract or pure chemicals isolated from 
natural products to treat disease. 
Different compound may be 
structurally present in the plant which 
may have synergic effect. Complexity 
of these drugs and their biological 
variation make it necessary to 
evaluate their safety[1].  
 Interest in a large number of 
traditional natural products has 
increased [2]. It has been suggested 
that aqueous and ethanolic extract 
from plants used in allopathic medicine 
are potential  sources of antiviral and 
antitumor agents[3] .Furthermore, the 
selection of crude plant extracts from 
screening programs has the potential 
of being more successful in its initial 
steps than the screening of pure 
compounds isolated from natural 
products[4] 
However, natural products provide an 
inexhaustible source of anticancer 
drugs in terms of both variety and  
mechanism of action[5]. 
The use of herbal supplements by 
cancer patients in the preoperative 
period is prevalent and consistent with 
the substantial increase in the use of 
alternative medical therapies by 
cancer patients[6] . Anywhere from 
25% to 85% of cancer patients are 
seeking alternative and 
complementary nutritional therapies 
for prevention or during cancer 
treatment. The use of these therapies 
is highest among patients with breast 
cancer (80% to 85%)[7],pediatric 
cancer (46%) [8], prostate cancer 
(27% to 43%) [9], and head and neck 
cancer (25%) (Curley et al.,2000)[10]. 
In a study of 820 cancer patients 
receiving chemotherapy or radiation 
therapy, 29.1% reported using 
complementary integrative nutritional 

therapies that were not prescribed by 
their physician [6]. 
Capparis spinosa is recorded to 
contain considerable amounts of the 
antioxidant bioflavonoids. The in vivo 
antioxidant /radical scavenger activity 
of this plant was assessed by 
determining the ability of it to reduce 
UVB-induced skin erythema in healthy 
human volunteers [11]. 
On the strength of the following 
investigations, the aims of this study 
were proposed for the :- 

1- Preparation of different extract 
and detection of some active 
compounds in C.spinosa 
extract. 

2- HPLC analysis for C.spinosa 
extract. 

3- In vivo study of the cytogenetic 
effects of the extract on mouse 
bone marrow cells by using 
different parameters. 

4- In vivo study of the cytogenetic 
effect of MTX on mouse bone 
marrow cells, by using different 
parameters. 

5- In vitro study of both extract 
and MTX drug on human blood 
lymphocytes by using different 
parameters. 

 

 
 
MATERIALS AND METHODS 

 
Plant Collection and Extraction 
 
The plant was collected from College  
of Agriculture (Baghdad, Abu-Graib)in 
June 2006 and was identified by Prof 
Dr.Ali AL - Mosawy, Biology 
Department, College of Science, 
Baghdad University .The plant parts 
were air dried at room temperature 
and grinded into powder . (50 g) of 
plant powder was extracted with 250 
ml of 80% ethanol by Soxhelt 
apparatus for 6 hours at 40-60°C,then 
the extract was evaporated to dryness 
(Harborn.,1973)[12]. 
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Cytotxicity Assay of Plant Extract on 
Mouse 
 
Laboratory animals: Balb /C mice were 
obtained from Biotechnology Research 
Center. Their age ranged between (8-
12) weeks and weighting (23-25)gm. 
They were divided into groups , Each 
group was put in a separated plastic 
cage,at (23-25ºC). 
 
Experimental design: 
 

The first experiment: This 
experiment focused on  the 
cytogenetic effect of the plants extract 
in two different concentrations for 
(500,700)mg/kg and methotrexate 
drug as a positive control in a 
concentration (50µg/kg). 
The animals were divided into four 
groups, each group consist of three 
mice:  
Group1: As negative control, treated 
with (0.1ml)PBS. 
Group2: As positive control, treated 
with (0.1ml) of methotrexate (50µg/kg) 
Group3: Treated with (0.1ml) of 
ethanolic extract of Capparis spinosa   
(500mg/kg). 
Group4: Treated with (0.1ml) of 
ethanolic extract of Capparis spinosa   
(700mg/kg) 
The doses were given intraperitoneally 
(I.P) for seven successive days, and 
then the mice were sacrificed (spinal 
dislocation), samples were taken for 
the procedure described later. 
 
 
Cytogenetic Experiments:  
 
Chromosme Preparation from 
Somatic Cell of the Mouse Bone 
Marrow: The experiment was done 
according to [13] . 

1- The animals were injected with 
(0.25ml)of colchicines with 
concentration of (1mg 
/ml)intraperitonially (I.P) 2 

hours before sacrificing the 
animals. 

2- The animals were sacrificed by 
cervical dislocation . 

3-The animal was fixed on tergal 
side on the anatomy plate and the 
abdominal side of the animal and 
its thigh region was swabbed with 
70% ethanol. 
4-The femur bone was taken and 
cleaned from the other tissues and 
muscles, then gapped from the 
middle with a forceps in a vertical 
position over the edge of a test 
tube by a sterile syringe (5ml) of 
PBS was injected so as to wash 
and drop the bone marrow in the 
test tube. 
5-The test tubes were taken and 
put in the centrifuge and spinned at 
speed of 2000 rpm for (10min). 
6-The supernatant was removed 
and (5ml) of potassium chloride 
(KCI) was added as a hypotonic 
solution at (0.075M),then the tubes 
were put in water bath at (37ºC)  
with shaking from time to time . 
7-The tubes were centrifuged at 
2000 rpm for (10min). 
8-The supernatant was removed 
and the fixative solution was added 
(as drops) on the inside wall of the 
test tube with continuous 
shaking.The volume was fixed to 
(5ml) and the contents were 
shaken well . 
9-The tubes were kept at (4ºC) for 
(30min) to fix the cells . 
10- The tubes were spinned at 
2000 rpm for (10min). The process               
was repeated for 3 items and the 
cells were suspended in 2ml of the 
fixative solution. 
11- By a Pasteur pipette, few drops 
from the tube were dropped 
vertically on the chilled slide from a 
height of 3feet at rate of (4-5)drops 
to give the chance for the 
chromosomes to spread well. Later 
,the slide were kept to dry . 
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12-The slides were stained with 
Giemsa stain and left for (15min) 
and then washed with D.W. 
13-Two slides for each animal 
were prepared for cytogenetic 
assay. 

 

Micronuleus Test in Mouse Bone 
Marrow cells: The experiment was 
done according to [14]. 
 
Cytogenetic analysis of human 
blood lymphocytes:  
 
Chromosomal preparation of 
human blood lymphocytes: The 
experiment was done according to 
[15].  
 
Micronucleus test in human blood 
lymphocytes culture : The 
experiment was done according to 
[16]. 
 
Cytogenetic analysis test  

Mitotic index (MI)assay: 
The slides were examined under 
(40x)of light microscope and (1000) 
divided and non-divided cells were 
counted and the percentage rate was 
calculated to the divided cells only, 
according to the following equation: 
 

       Number of dividing cells 
MI=                                                       ×   100 
     (Number of dividing cells + number 
                 of non-dividing cells) 

 

 

Blastogenic index (BI) assay:  
The slides were examined under  (40 
x) of light microscope and (1000) cells 
were counted to calculate the 
percentage rate of the blast cells 
according to the following equation : 

      
   No. of the blast cells  

BI =                       x 100     
         Total no. of the cells (1000)           

Chromosomal aberration (CA) 
assay : 
The prepared slides were examined 
under the oil immersion lens for 100 
divided cells per each animal or blood 
lymphocyte culture, and the cells 
should be at the metaphase stage of 
the mitotic division where the 
chromosomal aberrations were clear 
and the percentage of these 
aberrations could be estimated. 

  
Replicative index (RI) assay: 
The replicative index (RI) was 
determined by counting the number of 
cells at the first, second and the third 
metaphase in 100 successive dividing 
cells at metaphase, the RI was 
calculated according to the following 
equation: 

 

     

100

%33%22%11 MMM
RI




 
Micronucleus test (MN): 
The number of MN in (2000) cells of 
polychromatic erythrocytes (PCE) in 
mice and in human blood lymphocyte 
were scored under the oil immersion 
lens and the percentage of MN was 
calculated. 
 
 
RESULTS AND DISCUSSION 

 

Detection of some active 
compounds of Capparis extract : 
Using different chemical reagents and 
solution for detection of various active 
compounds found in  C. extract the 
results were presented in table (1). 
chemical detection indicated the 
presence of flavonoids, tannins, 
terpenes, steroids, and glycosides in 
the extract. 
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Table (1): Detection of some active compounds in ethanolic extract 

 

 

Capparis contains considerable 
amounts of the antioxidant 
bioflavonoid rutin, Schraudolf [17] 
pointed that the strong flavor of the 
extract comes from mustard oil methyl 
isothiocyanate released from 
glucocapparin molecule. The positive 
detection in our study is in agreement 
with the study of [18]. 

 

HPLC   Analysis of C. spinosa: 
For further identification and in 
addition to chemical detection of active 
compounds in C.spinosa, HPLC 
analysis was done for detecting some 
of the most important active 

compounds (Rutin and Quercetin) in 
plant using rutin and quercetin 
standard as a reference. HPLC 
analysis was done using C18-column , 
1250x , 4.6 mm I.D column , the 
mobile  phase used was 0.1 % acetic 
acid in deionized water: acteto-nitrile 
(60:40), and the flow rate was 1ml/min 
.at 275 nm [19]. Depending on 
retention time it was clear that also two 
major peaks for (Rutin and quercetin ) 
were represented. 
 
 
 
 
 

Chemical 
compounds 

Reagent 
Used 

Indication  Result  

  C.spinosa 

Tannins Lead acetate 
1% 

Greenish 
blue 

+ve 

 
Saponin 

Shaking Foaming –ve 

Ferric 
Chloride1%  

White ppt. –ve 

Glycosides 
(befor 
hydrolysis) 

Fehling 
Reagent 

Red ppt. +ve 

Glycosides 
(after 
hydrolysis) 

Fehling 
Reagent 

Red ppt. +ve 

Terpense 
 

Sulphuric  
Acid 

Brown colour +ve 

Steroids Sulphuric  
Acid 

Blue 
colour 

+ve 

Flavonoids Ammonia Dark colour +ve 

Flavonoids Potassium 
Hydroxide 

yellow colour +ve 
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Figure (1 A, B,) shows that plant 
extract contains high concentration of 
these two flavonoids. 
 

A 

 

B 

 
Figure(1):HPLC analysis of Rutin and 
Quercetin   standard(A),C.spinosa(B). 

 

 
 
 
 
 
 
 
 
 

Cytogenetic Effects of MTX Drug, 
C.spinosa Extracts on Mouse  : 
Effects on Mitotic Index of Bone 
Marrow Cells : 
 
Under normal experimental conditions, 
Mitotic index is equal to 4.5% in bone 
marrow cells of Balb/C mice. This was 
considered as a negative control. 
Table (2) shows that 50µg/kg a dose 
of MTX caused a significant reduction 
(P<0.05) in MI (1.56%) after 7 days of 
treatment as compared with the 
negative control Treatment with 
ethanolic extract of C. spinosa caused 
an increase in MI. The increase in MI 
is concentration dependent ,  there 
was a significant increase (P<0.05) in  
MI after seven days of treatment with 
extract at concentration 500mg/kg 
(6.90%)and also a significant increase 
(P<0.05) in MI was shown at 
concentration 700mg/kg until reach  
(7.36%). 
The results indicate that MTX  resulted 
in a reduction of MI in mouse bone 
marrow cells . This may be related to 
the proteins required for mitosis which 
were not produced at the same 
quantities , or the code dose not 
reache the cell to induce it to 
proliferate , also the drug may cause 
the death of bone marrow cells 
[20]besides  the reason may be the 
defect occurred in the mitotic spindle 
composition during cell division [21|]. 
This result was in agreement with that 
of [22], who found that MTX at 
concentration 25 and 50 µg/kg caused 
reduction in the MI of mouse bone 
marrow cells . [23] also refered that 
MTX caused reduction in MI of mouse 
bone marrow cells . 
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Table (2): Cytogenetic effects of  MTX drug ,and C.spinosa in mouse bone marrow cells 
in vivo 

 

 

There are other chemotherapeutic 
drugs that also cause mitotic index 
inhibition like cyclophosphamide 
(CP) [24] ,[25] mitomycin-C 
(MMC)[26] and TAM [27]. 
     Decreased MI reflects inhibition 
of cell cycle progression and /or 
loss of proliferative capacity [28]. 
As it is known depression of the MI 
is usually a consequence of a 
reduced rate of cell proliferation 
(Mitotic delay) [29]. 
     Obviously  the increase in MI 
after treatment with the extract  
may be returned to that this plant  
extract contained mitogenic agents 
in its constituent because of that , 
MI might increase after treatment , 
the antioxidant activity in capparis 
is represented by the main 
constituent (rutin,Quercetin and 
vitamins) which were able to 

induce cell division without any 
other mitogen [30]. 
 
Effects on Chromosomal 
Aberrations (CAs): 
      The spontaneous frequency of  
chromosomal aberrations in mouse 
bone marrow cells was (0.87%) 
which represents a negative 
control (Table 2 ) . 
      The results of this experiment 
indicate that 50µg/kg of MTX can 
increase CAs frequencies 
(chromatid break , chromatid gap, 
deletion , dicentric chromosome , 
ring chromosome , chromosome 
break and chromosome gap) 
(Figure  2 ) which reached to 
(2.41%) after 7 days of MTX 
treatment . These results were 
significantly different (P<0.05) from 
the negative control.  
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                     A                                                                              B  
 

 

 

 
 
 
 
 
 

  

 

                  C                                                                                    D 

                     E                                                                                 F 

Figure(2) Cell in metaphase stage taken from mice treated with methtrexate 
showing normal chromosome(A) ,deletion(B), dicentric, gap(C),chromatid break(D)   

acentric  chromosome   (E), Ring chromosome(F) (100X). 
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C.spinosa has the ability to reduce the 
spontaneous CAs from (0.87%) in the 
negative control to (0.22%) after seven 
days of treatment with (500mg/kg) and 
(0.16%) with (700mg/kg) the extract 
.The  results were non significantly 
different (P>0.05) in comparison with 
the negative control (Table  2). 
Methotrexate may act as cytotoxic 
agents on bone marrow cells by 
interferes and damages the 
chromosomal proteins [31]. It was 
pointed that the percentage of 
chromatid break was higher than the 
percentage of chromosome breaks 
this may be related to the differences 
in the repair systems for each change 
.There is also evidence that MTX 
influences the cellular topoisomerase 
II content and causes , therefore, an 
increase in DNA breaks [32],[33]. 
Capparis extract contains chemical 
compounds which may increase the 
activity of the detoxification enzymes , 
such as superoxide dismutase (SOD) 
and  glutathione _S_ transferase (GST) 
that scavenging free radicals from the 
cell , or may act to decrease the 
activity of arylhydrocarbon hydroxylase 
(AHH) enzyme which has the ability to 
activate mutagens inside the cells [34]. 
The ethanolic extract of different plants 
have more activity for decreasing the 
spontaneous  frequency of CAs and 
MN which occur as a result of 
metabolic changes inside the body or 
as a result of presence of undetected  
environmental   and genetic mutagen 
[35],  because the ethanolic extracts 
contain the more active compounds 
which dissolved in alcohol but not in 
water like coumarin which have the 

ability to remove the cytotoxic effect of 
more chemical compounds [36]. 
Another reason for CAs decreased 
proposed by the in vivo antioxidant / 
radical scavenger activity which was 
assessed by determining the ability of 
C.spinosa to reduced UV-B induced 
skin erythema in healthy human 
volunteers [11]. 

 

The Effects on  Micronucleus 
Induction (MN):     
 
Micronucleus frequencies of poly 
chromatic erythrocytes from negative 
control mice was (0.80%) (Table 2) 
.The percentage was increased to 
(2.33%)after treatment with 50 µg/kg 
methotrexate.This result is significantly 
different (P<0.05) from the negative 
control (Figure 3) . 
 
 

 

Figure (3) Micronucleated bone 
marrow cell from mouse treated 
with methotrexate(100 X). 
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Capparis extract  caused reduction in 
MN frequency, and the reduction in 
MN was depending on the 
concentration of the extract (Table 2) . 
The non-significant decrease  in MN 
was observed after seven days of 
treatment with extract to reach to 
(0.33%) at the concentration 
(500mg/kg) and (0.20%) at the 
concentration (700mg/kg) when 
compared with negative and positive 
control . 
The increases in MN by MTX suggests 
that micronuclei may originate from 
acentric chromosome fragments , 
either resulting from double-strand 
DNA damage before cell division , or 
after the breakage of anaphase 
bridges [37]. 
Micronucleus induction by MTX may 
be resulted from chromosomal 
damage or damage to the mitotic 
apparatus in the erythroblasts of the 
mouse bone marrow [38]. [39] found 
that MTX has been known as a 
clastogenic agent and a micronucleus 
inducer in mouse bone marrow cells 
and human. [40] pointed that 5-15% of 
the micronuclei induced by clastogens 
(hydroquinone and mitomycin C). 
The reduction in frequency of MN after 
treatment with capparis  extract  may 
be due to the presence of more active 
herb constituents rutin and qurecetin 
which have protective effects with 

highest anticancer activity and can 
protect DNA from damage [41]. 

 

Cytogenetic Effects of  MTX and  
C.spinosa on Human Blood 
Lymphocyte:  
 
The blast index of human blood cells 
from healthy individual was (34.1%).  
Methotrexate treatment also causes a 
significant decrease (P<0.05) in BI for 
all concentrations of methotrexate 
used in this experiment (0.4,2,4)µg/ml 
to reach to (25.24%,16.24%.11.92%) 
respectively in comparison with the 
negative control. Also, MTX causes a 
significant inhibition (P<0.05) in MI of 
human blood lymphocyte for all 
concentrations to reach to 
(0.86%,0.35%, 0.19%) respectively in 
comparison with the negative control 
(2.92%) and a high significant 
inhibition of MI which was noticed with 
the (4µg/ml) (Table 3) . 
Other cytogenetic effects of MTX in 
human blood cells in vitro were the 
increases in the spontaneous 
frequencies of micronuclei (MN) and 
chromosomal aberrations (CAs) . The 
increase in MN were significant 
(P<0.05) for all concentration of MTX 
(0.4,2,4) µg/ml to reach to 
(1.38%,1.57%,1.83%) respectively in 
comparison with the negative control 
(1.06%) (Table 3) .
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Table (3): Cytogenetic effects of methotrexate ,and C.spinosa on human blood 

lymphocytes in vitro 
 

 

 
While increases in CAs were significant (P<0.05) only at the concentration (4 µg/ml) 
to reach to (2.04%) in comparison with the negative control (1.57%)  
(Table 4)
 
 

 
 

Table (4): Chromosomal aberration of methotrexate , and C.spinosa human 
bloodlymphocytes in vitro 
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Spontaneous frequencies of chromatid 
break , chromatid  gap , deletion and 
dicentric chromosomes were 
increased depending on the 
concentration of MTX in human blood 
culture ( Figure 4) . 

 
Figure (4)Metaphase of normal human 
blood lymphocyte (100X) 

 
 

Another effect of MTX occurs on the 
replicative index in human blood 
culture .MTX also causes a significant 
decrease (P<0.05) in RI at the 
concentration (4 µg/ml) to reach to 
(1.69%) while in other two 
concentrations (0.4,2) µg/ml the 
decreasing in RI was non significant 
(P>0.05) in comparison with the 
negative control (Fig 5). 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
Figure (5)Metaphase of human blood 
lymphocyte treated with MTX showing 
chromosome break(100 X). 

 
 
 
The percentage of cells in M3 was  
decreased after treatment with MTX 
concentrations (0.4,2,4)µg/ml to reach 
(30%,27%,22.8%) respectively in 
comparison with the negative control 
(31%).Cells in M2 was also decreased 
to reach (31%,29%,24%) respectively 
in comparison with the negative 
control (33%), while cells percentage 
in M1 was also increased to reach  
(39%,44%,53.2%) respectively in 
comparison with the negative control 
(36%) (Table 5). MTX also caused a 
significant increase  (P<0.05) in SCEs 
and for all  MTX concentrations to 
reach (8.06%,12%,16.2%)respectively 
in comparison  with the negative 
control  (6.16%). 
The blast index appears to increase 
gradually in correlation with 
concentration of C.spinosa extract 
when compared with that of normal 
human blood lymphocyte culture 
(34.1%), using (200,400)µg/ml of the 
plant extract blast index become 
(51.90 , 55.1%) respectively. There is 
no significant differences (P>0.05) 
between these concentrations, but 
significant increase (P<0.05) was 
shown when compared with negative 
control , a significant increase 
(P<0.05) in blast index was also 
shown with the concentration 
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(800µg/ml) to reach (61.18%) in 
comparison with other two 

concentrations and with the negative 
control (Table 3) 

 
 

 

 
 

Table (5): Effects of methotrexate drug, and C.spinosa extracts on cell cycle 
progression on human blood lymphocytes from healthy individual in vitro 

 
 

 
 

The mitotic index of human blood cells 
from healthy individual was (2.92%) , 
C.spinosa extract caused a significant 
increase (P<0.05) in MI in different 
concentrations in comparison with the 
negative control , so the increases in 
MI was concentrations dependent. In 
the concentration (200µg/ml) of 
Capparis extract, the MI reached to 
(4.37%), while at the (400µg/ml) MI 
reached to (4.93%), so there are no 
significant differences using these two 
concentrations. A significant increase 
(P<0.05) was observed at the 
concentration (800µg/ml) MI reached 
to (6.12%)in comparison with other 
two concentrations and with negative 
control (Table 3). 

 
 
Other cytogenetic parameters used in 
this study was chromosomal 
aberrations and micronucleus. For 
CAs , C.spinosa cause a significant 
decrease (P<0.05) in totals of 
chromosome aberrations for three 
different concentrations (200, 
400,800)µg/ml to reach to 
(0.61%,0.41%, 0.25%) respectively in 
comparison with the negative control 
(1.57%). A high significant reduction in 
spontaneous CAs was shown with the 
concentration (800µg/ml) in 
comparison with other concentrations. 
So the reduction was also 
concentration dependent , and this 
indicated that C.spinosa has no 
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cytotoxic activity on human blood 
lymphocytes in vitro. 
Spontaneous frequencies of chromatid 
break , chromosome break , chromatid 
gap , chromosome gap , deletion , and 
dicentric were decreased depending 
on concentration of Capparis extract in 
human blood culture , while ring 
chromosomes were not observed in 
the concentration (800µg/ml) in 
comparison with negative control 
(Table 4). 
For the MN , C.spinosa extract shows 
that there was a significant decrease 
(P<0.05) in micronucleus , the MN was 
decreased from (1.06%) in the 
negative control to (0.33%, 0.20%, 
0.14%) for the concentrations 
(200,400,800) mg/ml respectively , a 
high significant decrease was clear at 
the concentration (800µg/ml)(Table 3).  
The percentage of cell in M3 after 
treatment with C. spinosa reach to 
(33%) for the concentration 
(400,800)µg/ml. A significant increase 
(p<0.05) was shown in the 
concentration (400,800)µg/ml to reach 
to (36%,37.6%) in comparison with 
negative control (Table 5) .In M2, it 
was also shown that C. spinosa 
causes a significant increase in cells to 
reach to (34%, 35%, 36.4%) for three 
different concentration respectively 
(200,400,800)µg/ml in comparison with 
cells in M2 of negative control (33%) 
.On the other hand , cells in M1 were 
decreased to reach to (33%, 29%, 
26%) respectively in comparison with 
negative control (36%). 
So, the RI was increased significantly 
(P<0.05) with the  increase of  the 
concentration of Capparis extract to 
reach to (2%,2.08%,2.13) for all 
concentrations of Capparis extract 
respectively in comparison with RI of 
negative control (1.95%). 
C.spinosa causes non significant 
decrease in the percentage of SCEs 
with the all concentrations of plant 
extract to reach to (5.04%, 
4.64%,3.88%)µg/ml for the 
concentrations (200,400,800)µg/ml 

respectively in comparison with the 
negative control (6.16%) (Table 5)  . 
The reduction in BI and MI by MTX 
indicates that  MTX has a cytotoxic 
activity on human blood lymphocyte in 
vitro . This reduction in BI and MI  
caused by MTX are considered as 
indicators  of cytogenetic damage [42]. 
[43] demonstrates that repair of 
mutated G2 cells causes a lag in their 
reaching mitosis and, therefore, a drop 
in mitotic index. Another reason for 
decreasing the MI by MTX suggests 
that an indicator of changes in 
lymphocytes and their ability to 
respond to culture conditions and may 
be an early marker of cytotoxicity and 
genotoxicity in humans [44]. 
The increase of MN in peripheral blood 
indicates that MTX may be mutagenic 
agent [45]. [37] suggestes that 
micronuclei may originate from a 
centric chromosome fragments , either 
resulting from double strand DNA 
damage before cell division , or after 
the breakage of anaphase bridges that 
thought to be caused by MTX . 
Some investigations have indicated 
that nuclear irregularities may be also 
associated with chromosomal 
aberration [46].The results indicate 
that the formation of different types of 
CAs and MN are closely related to the 
breakage fusion bridge type of mitotic 
disturbances , and abnormalities in 
nuclear shape may thus primarily be 
regarded as an indicator of genetic 
instability [47]. 
The increases on the frequency of 
SCEs and the reduction of RI caused 
by genotoxic agents are considered as 
indicators of cytogenetic damage [42] 
and, therefore, SCEs appear to have 
an application in the clinical prediction 
of tumor sensitivity to potential 
chemotherapeutics [48] .It is found that 
MTX  leads to increase the SCE , 
reduction of new DNA synthesis , 
causes DNA fragmentations through 
inhibition of different enzyme 
mechanisms and induced cell growth 
inhibition and cell killing [49] ; [50] . 
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The increases in MI and BI indicate 
that plant extract contains active 
constituents that might stimulate cell 
mediated immunity by stimulating 
blastogenesis or blast transformation 
of lymphocyte and their cell division  
[51].  
The reduction in the percentage of 
CAs and MN after treatment with 
Capparis extract gives an indication 
that Capparis extract has no genotoxic 
effects on human blood cells in vitro 
this may be due to presence of rutin 
and quercetin in the Capparis extract , 
it was found that quercetin reduced the 
DNA strand breakage which induced 
by  mitomycin C in human 
lymphocytes quercetin and rutin 
displayed protective effects on DNA 
damage in concentration dependent 
manner [41]. 
Flavonoids have a variety of biological 
effects in numerous mammalian cell 
systems , in vitro as well in vivo . Much 
attention has been paid to their 
antioxidant properties and to their 
inhibitory role in various stages of 
tumor development [52] . Flavonoids 
can also act as desmutagen and Bio-
antimutagen that can reduce or 
decrease the percentage of SCEs , 
and can  DNA repair process, so, its 
act as Bio - anti mutagen [53].Phenolic 
compounds including flavonoid are 
excellent antioxidant and prevent lipid 
peroxidation. Also flavonoids showed 
protection by reducing the induced 
damage in bone marrow cells caused 
by MTX through scavenging free 
radicals, the same effect was obtained  
through protection against genotoxic 
damage in cultured human 
lymphocyte.  Quercetin, the major 
representative of the flavonol subclass 
, and one of Capparis active 
constituent, is a strong antioxidant and 
prevents oxidation of low density 
lipoproteins in vitro, [54], in addition to 
the ability of flavonoids quercetin and 
rutin to protect living cell against DNA 
strand breaks by way of their metal ion 
chelating mechanism [55].  

 The increases in percentage of M3 
and the decrease in  the percentage of 
M1 after treatment with plant extract 
point that plant extract stimulates cell 
to replicate and also lead to increase 
CCP especially M3 , and this may be 
due to that the plant extract contains 
active compounds acting as stimulator 
for cell cycle [56]. 
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INTRODUCTION 
 
This work attempts to reconnect   two 
fields, a Logic Programming language 
and the combinational logic circuit 
design in a fresh look at Prolog as a 
Non-procedural Hardware Description 
Language. That is used to describe 
the logic function specifications. 
Boolean algebra forms a cornerstone 
of computer science and digital system 
design. Many problems in digital logic 
design and testing, artificial 
intelligence, and combinatorics can be 
expressed as a sequence of 
operations on Boolean functions.   
Such applications would benefit from 
efficient approaches for representing 
and manipulating Boolean functions 
symbolically including the benefits of 
prolog's fast unification. 
 Using the benefits of Prolog's fast 
unification algorithm and built-in 
backtracking mechanism, an efficient 
(Sum Of Product- Module SOP-M) 
programming module is developed to 
represent and manipulate SOP logic 
functions as a  first level in the logic 
design hierarchy. 
Section 2 covers  the uses of logic 
programming (specially Prolog) and 
section 3 the main part of the paper, 
presents SOP-M configuration, section 
4 gives an overview of how logic 
function representation goes through  
SOP-M and section 5 shows the 
related kernel Prolog predicates of 
SOP programming module , section 6 
concludes the work.   

Logic Programming 
 
Prolog is a general purpose logic 
programming language associated 
with artificial intelligence and 
computational linguistics. 
Prolog has its roots in first-order logic, 
a formal logic, and unlike many other 
programming languages, Prolog is 
declarative i.e. the program logic is 
expressed in terms of relations, 
represented as facts and rules. A 

computation is initiated by running a 
query over these relations.[1,2,3] 
Prolog was one of the first logic 
programming languages, and remains 
among the most popular such 
languages today,  Prolog is an 
excellent rapid-prototyping language 
which can be applied in many areas, 
including digital hardware circuits 
design [4].     
In particular, it supports many 
advanced programming features  such 
as powerful searching for multiple 
solutions through backtracking 
mechanism, pattern matching( 
unification ), database programming 
and modular programming [2]. Modern 
Prolog environments support creating 
graphical user interfaces, as well as 
administrative and networked 
applications.  Among other Hardware 
Description Languages are; ABEL 
(Advanced Boolean Equation 
Language), VHDL(Verilog Hardware 
Description Language . 

SOP-M Configurations 
 
The SOP-M representation proposed 
in this work is configured as shown in 
figure-1.  It has the symbolic logic 
function reader, a logic translator [5] 
which translates logic function  sum of 
product terms to canonical form ,and 
logic converter to obtain the numeric 
value for symbolic SOP terms also a 
functional verifier already developed to 
detect designer entry errors if any. 
In addition to these four parts, the 
module has the followings:  

 A working Memory- a logic 
function specific data [3] is held 
in working memory. It contain 
the facts that are acquired from 
the designer by SOP-M during 
its operation, like number of 
variables, number of minterms, 
the minterms that represents 
the logic function with 
don‘t_care conditions if any, 
and the immediate results 
obtained through module 

http://en.wikipedia.org/wiki/Logic_programming
http://en.wikipedia.org/wiki/Logic_programming
http://en.wikipedia.org/wiki/Logic_programming
http://en.wikipedia.org/wiki/Artificial_intelligence
http://en.wikipedia.org/wiki/Computational_linguistics
http://en.wikipedia.org/wiki/First-order_logic
http://en.wikipedia.org/wiki/Formal_logic
http://en.wikipedia.org/wiki/Programming_language
http://en.wikipedia.org/wiki/Declarative_programming
http://en.wikipedia.org/wiki/Rules_of_inference
http://en.wikipedia.org/wiki/Graphical_user_interface
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running operation.  Also SOP-
M retrieves information from 
the working memory as the 
need for such information 
arises. 

 A user Interface- SOP-M 
provides a ―User Friendly‖ 
interactive environment to the 
designer through selection 
menu, different opening 
windows to communicate 
interactively with the 
programming module. 

SOP-M Overview 
 

The SOP-M represents the highest 
level in the logic design hierarchy [6, 
7], where the designers begins by 
describing the desired logic function as 
SOP symbolic minterms. Appendix-A 
contain the main technical terms 
description and usage in the logic 
function.   Following the logic function 
representation process:- 

I) Reading symbolic logic function.  

SOP-M starts by, reading user defined 
logic function with don‘t_cares in SOP 
symbolic form through function entry 
window, accepting functions up to (9) 
variables and it offers function entry 
notes to the user (designer) through 
function help notes window. The logic 
function reader can handle logic 
function in two forms:    

-Standard form as the function:  

F(A, B, C)= ab +Bc +aBc  

Don‘t_care= AbC 

-Canonical form as the function: 

Completely specified function 

F(A, B, C)= abc + Abc + AbC  

-Note : in our work we consider, 
Upper case letters  as non –inverted 
variables. 
Lower case letters   as  inverted 
variables. 

II) Translating Symbolic logic function 
(Standard to Canonical) 

Translating the incompletely specified 
logic functions into SOP canonical  
form. Here the functional translator 
plays an important role in translating 
the incompletely specified logic 
function into SOP canonical form. 

E.g for the standard logic function, 
which the user can enter: 

      F(A,B,C) = ab  +  BC  + aBc                          
         ab= (abc + abC)       

               BC= ( aBC + ABC)   
   aBc=   aBc  

The obtained canonical logic 
function after translation:  

F(A,B,C) = abc  + abC  +  aBC  +   
ABC  +  aBc  

 Don‘t_care= AbC    

 

III) Converting symbolic minterms to 
numeric form terms 

After translation converting the above 
obtained logic function from symbolic 
representation to numeric form as 
mintrerm values:  

The input function of the three 
variables is: 
F(A,B,C)=  ∑ (0,1,3,7,2) , 
And the Don‘t_ care value= ∑ (5)  

All logic function details that captured 
from user or gained through function 
manipulation will be asserted in 
working memory as design facts (that 
can be retrieved in the future new 
design level).  
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III.Verifying & detecting function errors 

To inform the user to enter logic 
function details twice again after 
detecting any of the following errors:  

 Non-accepted symbols written 
in the logic function expression 
(―.‖, ―,‖  , ―-―  , ‖_‖ ,  ―‘‖), the user 
can follow the notes in (help-
window). 

 Minterm entered twice. 

 Intersection minterm between 
function and don‘t_care. 

 Different number of variables 
for function and don‘t_care. 
 

So the functional verifier can detect 
the logic function design errors if they 
occur, and inform the user about error 
occurrence and its type through    
(error! message window). 

SOP-M  Programming 
 

The present programming module 
uses Prolog‘s depth-first backtracking 
to capture the user defined  logic 
function expression in symbolic form 
through ―run_fun‖ predicate which in 
turn calls ―clear_fun‖ predicate that 
retracts all the previous logic function 
details from memory: 

run_fun:- !, clear_fun,  
 shiftwindow(1),clearwindow, 
 write(―\n (Function)‖), nl , 

 run_sym, fun_1, 
sub_clear_fun, 

  shiftwindow(1),  write( ―\n 
(Dont_care)‖ ),nl , 
       run_sym, dont_1, chk_1, ! , 
fail. 

Suppose the SOP entry expression 
(symbolic form) as follows: 
F(A, B,C)= ab + BC + aBc 
Prolog acceptes ( ab + BC + aBc ) as 
a string , str_to _lst  predicate will 
converte this string to list , a list in 

Prolog is a powerful data structure for 
holding and manipulating groups of 
things here (SOP  terms:  string  list) 
: 

str_to_lst(String,[ ]):- 
 fronttoken( String, First,_), 
 not_acp(First), !, 
 write(―\n Please input Function 
again without writing (― ,First,‖)‖), 
 clear_fun, run_fun. 

str_to_lst(String,[ Token|Rest_list] ):- 
 fronttoken(String, Token, 
Rest_string), !, 
 str_to_lst(Rest_string,Rest_list)
str_to_lst(_,[ ]). 

The symbolic manipulation for the 
logic function minterms takes part with 
the kernel predicate ―sub_lst‖ which:  

 evaluates for each term 
the number of literals, 

 compares each term with a 
complete one , 

 and detects the missing 
literals in that term if any. 

 then it starts to translate 
the incomplete term into a 
complete one by inserting 
(in sort) the missing literals 
to the term 

 each incomplete term will 
be translated to 2^N terms ( 
N= number of missing 
literals).   

sub_lst([ ]). 

sub_lst( [In| In_Tail]):- 
 str_len( In,Len), number (Var), 
 Len = Var, 
 assert ( new_term ( In )), 

sub_lst( In_Tail ),!. 

sub_lst ([ In | Tail] ):- 
 str_len ( In, Len ), number 
(Var), 
 Len >< Var, 
 asserta ( term ( In )), 
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 buildlist ( In, Sub_list), 
 var_ltr ( Var, Str_up), 
 upper_lower ( Str_up, Str_low),
  
 buildlist ( Str_low, List), 
 comp_del ( Sub_List, List), 
 add ( Char), insert ( Char), 
 retract ( add( _)), sub_lst  

( In_Tail ), !. 

Converting function details from 
symbolic to numeric form and 
asserting them in working  

memory achieved through ―fun_1‖ and 
― don‘t_1‖ predicates : 

fun_1:- shiftwindow (2), clearwindow,  
symbol ( Sylstr), 

 unique ( Sylstr, Syl_Str), assert 
(fun_syl ( Syl_Str)), 
 number(Var), write(― No. of 
VARIABLES  = ―, Var),nl, 

write (Syl_Str), nl, retracall 
(number(_)), 
 cnv_str(Syl_Str,Var),numeric(N
umlst), 
 list_length(Numlst,S1), 
assert(fun_num(Numlst,Var,S1), 

write(―  FUNCTION   = \288 ―  
,Numlst), 
 write(―\n  No. OF MINTERMS = 
―, S1),!. 
The same process will be done 
through ―don‘t_1‖ predicate if there is 
any of don‘t_care minterms 

 ―Chk_1‖ predicate detects user 
entry errors if any(intersection 
minterm, different number of 
variables for the function and 
don‘t_care ): 

Chk_1:- dnt_num(_,_,S), S=0, !. 

Chk_1:-  
 fun_num(Flist, V1, _), 
dnt_num(Dlist, V2, _), V1= V2, 
 end-chk(Flist,Dlist,Nlist), 
  

li 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (1): SOP Module Configuration 

 
 
 
st_length(Nlist, L), L=0, end_hlp,!. 
 
Chk_1:- 
 fun_num(Flist,_,_), 
dnt_num(Dlist,_,_), 
 end_chk(Flist,Dlist,Nlist), 
trace(on), 
 list-length (Nlist, L), L>0, beep, 
 shiftwindow(4), clearwindow, 
 write( ― \nIntersection 
Minterm‖,‖\n for function & 
don‘t_care‖), 
 readchar (A), A=‘ T‘, 
 run_1 

           Example W.1; see figure-2  

 
(FUNCTION):  AbC + 
ABc + ABC + aBC 
 
(Don‘t_Care):  abc + ABc 

                                                 
Function 
Entry Window 

 
Intersection Minterm for 
function & don‘t_care 
 

 
Error! 
Message 
Window 

 
Figure (2) Example W.1 
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Chk_1:- 
fun_num(Flist,V1,_), 

dnt_num(Dlist,V2,_), 
 V1 >< V2, beep, 
 shiftwindow (4), clearwindow, 
 write(―\nDifferent No. of 
Variables‖,‖\nfor function & 
don‘t_care‖), 
 readchar (A), A=‘ T‘, 
 run_1. 

            Example W.2; see figure-3 

(FUNCTION):  AbC + 
ABc + aBC + ABC 
 
(Don‘t_Care):  abc + adc 

                                                 
Function 
Entry Window 

 
Different No. of Variables 
for  function & don‘t_care 
 

 
Error! 
Message 
Window 

Figure (3) Example W.2 

Also ―Une_lst‖  predicate shows error 
message to the user if the minterm 
entered twice, 

Une_lst (List, _, S1, S2, _):- 
 list_length(List,S1), 
 unique (List, Nlist), 
 list_length( Nlist,S2), 
 S1>S2,  !,  
 beep,shiftwindow 
(4),clearwindow, 
 write (― \nMinterm entered 
twice‖), 
 readchar (A), A=‘ T‘, 
 read(_,_,_,_). 
              

            Example W.3; see figure-4 

(FUNCTION):  AbC + 
ABc + ABC + aBC 
 
(Don‘t_Care):  abc + ABc 

                                                 
Function 
Entry Window 

 
 Minterm entered twice 
 

 
Error! 
Message 
Window 

Figure (4) Example W.3 

 

CONCLUSION 
 
With the combination of logic 
programming and combinational logic 
circuit design field, a very good Prolog 
programming module for SOP logic 
function representation and or 
description  has been developed.  
The SOP-M  interface plays a vital role 
at the highest level in the logic design 
hierarchy, where the designer begin by 
describing the desired behavior as 
logic functions. 
The logic designer interact via different 
windows viz. (i) choose the logic 
function  entry  in a  symbolic  form, 
with help notes if needed and, (ii)  
powerful error detector if any errors 
occur or done by the designer  during 
the function entry, in addition,(iii) the 
manipulation of the logic function 
minterms & (don‘t cares if any) and 
finally(iv) asserting the translated logic 
function in the working memory as 
design facts to be managed in the next 
design level. 
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ABSTRACT 

This work is devoted to compression Image Skin Diseases by using Discrete Wavelet 

Transform (DWT) and training Feed-Forward Neural Networks (FNN) by using Particle Swarm 

Optimization and compares it with Back -Propagation neural networks in terms of 

convergence rate and accuracy of results, to determine the efficiency of PSO that is applied in 

FNN compared to Back-Propagation neural network for Training ANN to Images Skin 

Diseases .The comparison between the two techniques will be mentioned. A MATLAB 6.5 

program is used in simulation. using Particle Swarm Optimization (PSO) and Back-

Propagation (BP) algorithms is proposed as follows:  
1- The proposed structure of neural network that performs three compressions Images Skin 
training by Back-Propagation algorithms with log sigmoid activation function, and three 
neurons in output layer.  
2- The proposed structure of Feed- Forward neural network using Particle Swarm 
Optimization that performs three compressions Image Skin with hardlim activation function, 
and three neurons in output layer.  
The results obtained using PSO are compared to those obtained using Back-Propagation 
algorithm (BP).Learning iterations (602-4700 epoch), error convergence (10 

−7
 ), convergence 

time (1sec.- 100 sec.), number of initial weights (1set - 75set), number of derivatives (0 - 38 
derivatives) and accuracy (60% - 100%) used as performance measurements. The validity of 
each proposed neural network and operation has been verified by simulation using MATALAB 
6.5. The obtained Mean Square Error (MSE) is 10 

−
 
7
 to check the performance of algorithms. 

The results of the proposed neural networks performed indicate that particle swarm 
optimization can be a superior training algorithm for neural networks, which is consistent with 
other research in the area. 

 

(DWT)(8×8)

(BP)(PSO)

hidden layer

1  Back-Propagation 

2Particle Swarm 

Optimization    
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4700-602
7
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INTRODUCTION 
 
A. Artificial Neural Network (ANN)  
 
An Artificial Neuron AN is a model of 
biological neuron, where each AN receives 
signals from the environment or other ANs, 
gathers these signals applying some 
activation function to the signals sum, and 
when fired transmits signal to all connected 
neurons. Input signals are inhibited or excited 
through positive or negative numerical 
weights associated with each connection to 
AN, the firing of the AN and the strength of 
the exciting signal are controlled via a 
function referred to as activation function. The 
AN collects all incoming signals and 
computes a net input signal as a function of 
the respective weights. The net input serves 
to the activation function which calculated the 
output signal of the AN. An ANN is a layered 
network of artificial neurons. ANN may 
consist of input, hidden and output layers. 
ANs in one layer are connected fully or 
partially to the ANs in the next layer [1].  

Ni (x1, x2, …, xmi) =ai (∑).(1) 
 
Where xj is the input signal, wji is the weight, 
aj is the activation function and bj bias weight. 
 
There are several methods of training ANN 
back-propagation is by far the most common. 

In this research PSO are supposed as the 
best training algorithm to our application. 
 
 
B. Back-Propagation Algorithm (BP) 
 
 
The Back-Propagation (BP) algorithm was 

proposed in 1986 by Rumelhart, Hinton and 

Williams for setting weights and hence for the 

training of Multi-Layer Perceptrons (MLP) [2].  
The BP algorithm propagates backward the 
error between the desired signal and the 
network output through the network. After 
providing an input pattern, the output of the 
network is then compared with a given target 
pattern and the error of each output unit 
calculated. This error signal is propagated 
backward, and a closed-loop control system 
is thus established. The weights can be 
adjusted by a gradient-descent-based 
algorithm. In order to implement the BP 
algorithm, a continuous, nonlinear, 
monotonically increasing, differentiable 
activation function is required. The two most-
used activation functions are the logistic  

 
 
function equation (2) and the hyperbolic 
tangent function equation (3), and both are 
sigmoid functions [3]. 
 
                        1 
   F (net)=  ________    (2) 

                1  e −net 

 

enet  − e−ne 

 

F(net)  
enet   e−net    (3) 

 
Fnet Represent the actual output 

 

The Back-Propagation (BP) algorithm to 
compute weights of neurons may tend to 
instability under certain operation conditions. 
To reduce the tendency to instability, 
Rumelhart 

in (1986) suggested to add a momentum 

term α,  α is the  
momentum coefficient in the range of ( 0 < α 
<1, usually around 0.9). The employment of α 
will tend to avoid fast fluctuations, but it may 
not always work, or could even harm 
convergence [2]. Another parameter 
suggested improving learning process, it is a 
learning rateη . Weight changes in  
back propagation are proportional to the 
negative gradient of the error. This guideline 
determines the relative changes that must 
occur in different weights when a training 
pattern is presented. But, it does not fix the 

exact magnitudes of the desired weight 
changes. These magnitude changes are 
dependent on the learning rate. A large 
learning rate leads to rapid learning but the 
weights may oscillate, while lower learning 
lead to slower learning [4]. 
 
 
 

C.    Particle Swarm Optimization (PSO) 
 
Particle swarm optimization is a population 

based evaluation optimization technique 
developed by J. Kennedy and R. Eberhart in 

1995 motivated by the social behavior of bird 

flocking or fish schooling [5].  
PSO is a kind of random search algorithm 
that simulates nature evolutionary process 
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and performs good characteristic in solving 
some difficulty optimization problems. The 
basic concept of PSO comes from a large 
number of birds flying randomly and looking 
for food together. Each bird is an individual 
and called a particle. As the birds looking for 
food, the particles fly in a multidimensional 
search space looking for the optimal solution. 
Here all the particles are composed of a 
family rather than the isolated individual for 
each other; they can remember their own 
flying experience and share their companion‘s 
flying experience [6].  
The basic PSO model consists of swarm of 
particles moving in a D-dimensional search 
space the direction and distance of each 
particle in the hyper dimensional space is 
resolute by its fitness and velocity. In general 
the fitness is primarily related with the 
optimization objective and velocity is updated 
according to a sophisticated rule [7].  
In PSO, populations starts with random 
initialization of individuals in the search space 
and then repeat the social behavior of the 
particles in the swarm till achieves the best 
possible result by iterative searching. At each 
iterative step the velocity (position change) is 
updated and the particle is moved towards a 
new position. The best previously visited 
position at the nth particle is denoted by the 
personal best position pbest, while the 
position of the best individuals of the whole 
swarms is denoted as the global best position 
gbest. In other words, the particle swarm 
optimization idea consists of at each time 
step, changing the velocity and location of 
each 

 

   Vid = W*Vi+C1*rand1*(Pid-Xid)+C2*rand2*(Pgd-Xid), (4)  

 

 
Xid  = Xid + Vid            (5) 
 

 
Where W is the inertia weight which bring 
stability between global exploration and local 
exploration, C1 and C2 are two constants 
called learning factors [8], rand1 and rand2 
are two independent random numbers 
uniformly spread in the range of [0, 1], for (4) 
the first part represents the inertia of previous 
velocity; the second part is the cognition part 
which represents the private thinking by itself; 
the third part is the social part, which 
represents the assistance among the particles 
[9]. Pjd represent personal best position 
recorded by particle i and Pgd is the global 
position and d is the index of dimension in the 

search space.  
During the past few years PSO has been 
shown successful for many applications 
[10- 12] several papers discuss how to 
apply PSO in training NNs and their 
advantages [13- 15]. 
 
D.     Wavelet Transforms (WT) 

 

Wavelets are functions which allow data 
analysis of signals or images, according to 
scales or resolutions. The processing of 
signals by wavelet algorithms in fact works 
much the same way the human eye does; or 
the way a digital camera processes visual 
scales of resolutions, and intermediate 
details. But the same principle also captures 
cell phone signals, and even digitized color 
images used in medicine. Wavelets are of real 
use in these areas, for example in 
approximating data with sharp discontinuities 
such as choppy signals, or pictures with lots 
of edges. 
While wavelets is perhaps a chapter in 
function theory, we show that the algorithms 
that result are key to the processing of 
numbers, or more precisely of digitized 
information, signals, time series, still-images, 
movies, color images, etc. Thus, applications 
of the wavelet idea include big parts of signal 
and image processing, data compression, 
fingerprint encoding, and many other fields of 
science and engineering [17].  
In this work, we will briefly discuss image 
compression, the nature of wavelets, and 
some of the salient features of image 
compression technologies using wavelets. 
Since this is a very rapidly evolving field, only 
the basic elements are presented show in 
figures (1), (2) & (3) 
 
 
 

 

 

 

 

 

 

 
Figure (1) Two -Level DWT Decomposition 
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                   RG B   TO Gray scale 
 
 
 
 
 
 
                   (A)                                                                 (B)  
 
 

 

Figure (2).   (A) Original S quamous Cell Carcinoma (SCC)  ( RGB JPGE). 
 

(B) Compression Image Squamous Cell Carcinoma Grayscale- 8X8 pixels. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure (3) F lowchart of Com pression Images using DWT 
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2.    THEORY DESCREPTION 
 

There has been a significant 
increase in research and development in 
the area of applying Evolutionary 
Computation (EC) techniques for the 
purposes of evolving one or more aspects 
of artificial neural networks. These EC 

techniques have usually been used to 
evolve neural network weights, but 
sometimes have been used to evolve 
network structure or the network learning 
algorithm [18].  

The first applications of PSO 
involved accelerating the evaluation of the 
transfer functions in neural networks. This 
phase is often called training when the 
network itself modifies according to data 
provided gradually to entries and to the 
expected results, it is called training 
because the evaluations are imposed by a 
third party, in fact, precisely, by PSO [19].  
A new learning algorithm combined 
Artificial Neural Networks (ANN) was 
proposed to determine the optimal 
weights. The weights of the Artificial 
Neural Networks (ANN) are adjusted by 
Particle Swarm Optimization (PSO). 
Because PSO has the probabilistic 
mechanism and multi-starting points, 
hence the PSO can avoid getting into the 
local optimal solutions [20].Numerous 
studies have further explored the power of 
PSO as a training algorithm for a number 
of different NN architectures. Studies have 
also shown for specific applications that 
NNs trained using PSO provide more 
accurate results [21]. In order to train 
Feed-Forward Neural Network (FNN) by 
using Particle Swarm Optimization (PSO) 
and compare the performance with Back-
propagation algorithm (BP), the following 
steps have been followed show in 
figure(4):  
a) Determine training image.   
b) Define neural network 
architecture.   
c) Determine network parameters.   
d) Run FNNPSO program.   
e) Run FNNBP program.   
f) Comparison and analysis.   

The first real implementation of the 
particle swarm algorithm was a model that 

bridges psychological theory and 
engineering applications. The Feed-
Forward artificial neural network is a 
statistical model of cognition that inputs 
vectors of independent variables and 
outputs estimates of vectors of 
dependent variables. The network is 
structured as a set of weights, usually 
arranged in layers, and the optimization 
problem is to find values for the weights 
that make the mapping with minimal 
error [18].  
For the purpose of NN learning, the 
empirical error in equation (6) is 
referred to as the objective function to 
be optimized by the optimization 
method. Several optimization 
algorithms for training NNs have been 
developed. These algorithms are 
grouped into two classes [21]:  
• Local optimization, where the 
algorithm may get stuck in a local 
optimum without finding a global 
optimum. Back-propagation algorithm is 
an example of local optimizers.  
• Global optimization, where the 

algorithm searches for the global 

optimum by employing mechanisms to 

search larger  
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parts of the search space. Global 

Optimizers include evolutionary 

algorithms and Particle Swarm 

Optimization.  
In order to use PSO to train an NN, a suitable 
representation and fitness function needs to 
be found. Since the objective is to minimize 
the error function, the fitness function is 
simply the given error function (e.g. the MSE 
given in equation (6)). Each particle 
represents a candidate solution to the 
optimization problem, and since the weights 
of a trained NN are a solution, a single 
particle represents one complete network. 
Each component of a particle‘s position vector 
represents one NN weight or bias, using this 
representation [21].  

A particle represents the weight vector of 

NN, including all biases. The dimension of 

the search space is therefore the total 

number of weights and biases. The fitness 

function is the Mean Squared Error (MSE) 

over the training set as in equation (6) 

[22]. Changing the position means 

updating the weight of the network in 

order to reduce the error. All the particles 

update their position by calculating the 

new velocity, which they use to move 

each particle to the new position. The new 

position is a set of new weights used to 

obtain the new error. For PSO, the new 

weights are adapted even though no 

improvement is observed. This process is 

repeated for all the particles. The particle 

with the lowest error is considered as the 

global best particle so far. The training 

process continues until satisfactory error 

is achieved by the best particle or 

computational limits are exceeded. When 

the training ends, the weights are used to 

calculate the classification error for the 

training patterns. The same set of weights 

is used then to test the network using the 

test patterns.There is no back -

propagation concept in FNNPSO, where 

the Feed-Forward NN produced the 

learning error (particle fitness) based on 

set of weight and bias (PSO positions). 

The Pbest value (each particle‘s lowest 

learning error so far) and Gbest value 

(lowest learning error found in entire 

learning process so far) are applied to the 

velocity update equation (4) to produce a 

value for positions adjustment to the best 

solution or targeted learning error. The 

new sets of positions (NN weight and 

bias) are produced by adding the 

calculated velocity value, equation (4), to 

the current position value using movement 

equation (5). Then that new set of 

positions is used for producing new 

learning error (particle fitness) in Feed-

Forward neural network. 

 

3. THE PROPOSED DESIGN OF 

Training ANN using BP& PSO for 

Image Skin Diseases 

 

The objective of this thesis was to develop 

a Back-Propagation (BP) neural network 

(ANN) and particle swarm optimization 

(PSO) neural network model that could 

training three images skin diseases. 

Although only the colour indices 

associated with image pixels were used as 

inputs, it was assumed that the ANN 

model could develop the ability to use 

other information, such as shapes, implicit 

in these data. The type of images skin 

diseases were RGB (128 

×128pixel).Images were taken to 

compression that used Wavelet Transform 

(WT) .The first part convert image from 

RGB (128 × 128pixel) to Gray scale (128 

× 128pixel).  
After convert image to Gray scale (128 × 
128pixel) get in to DWT that convert 
image Gray scale (128 × 128pixel) to Gray 
scale (8 × 8pixel) that was become input 
data to input layer networks of particle 
swarm optimization (PSO) neural network 
or Back-Propagation (BP) neural network. 
A neural network is composed of a series 
of interconnected nodes and the 
corresponding weights between them. It 
aims at simulating the complex mapping 
between the input and output. A 3-layer 
feed forward ANN basically consists of 
input units, hidden units and output units. 
Let Wih denotes the weight between the 
input node and the hidden one. Likewise, 
Who denotes the weight between the 
hidden node and output one. ANN is 
characterized by the ability of self learning 
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and error toleration. With the appropriate 
activation functions and trained weights, 
ANN can approximate any smooth, 
nonlinear function or relationship between 
the input and output. The training process 
is carried out on a set of data including 
input and output parameters. Usually, the 
data are split into two parts namely 
training          samples and testing 
samples. 
The learning procedure is based on the 
training samples and the testing samples 
are used to verify the performance of the 
trained network. During the training, the 
weights in the network are adjusted 
iteratively till a desired error depicted as 
equation (3.1) is obtained.  

E= ∑   ∑ ^   (7) 
 

Where, tik and yik represents the actual 
and the predicted function values 
respectively, m is the number of training 
samples, and n is the number of output 
nodes. The neural network is trained by 
minimizing the above error function in a 
search space based on weights. PSO 
generates possible solutions and 
measure their quality by using a forward 
propagation through the neural network 
to obtain the value of the error function. 
This error value is used as the particle‘s 
fitness function to direct it toward the 
more promising solution. The global best 
particle is corresponded to the desired 
trained network after adequate iterations.  
 For the purpose of NN implementation of 
training image. The MATLAB PSO tools 
are modified to be suitable with this 
application.  
The Modified PSO will give the exact 
integer weight needed for the training of 
the network, where the modified PSO 
algorithm will search the optimum 
weights in an integer search space only, 
thus it takes less effort and time finding 
the optimum weights, minimizing the 
error to zero which means 100% percent 
accuracy obtained. These integer weights 
will be restricted between minimum 
integers values needed for the training 
process based on trial and error show in 
figures (5), (6)&(7) and table (1) 

 
 
 

Table (1): ) comparison and alalysis framework 

of the Study Trai ning ANN Using  PSO & BP. 
 

Traini ng FNN by using BP Training FNN by using 

PSO 

Deter mine training ima ge Determine training image 

Defin e FNN architecture Define FNN architecture 

Determine FNN and BP  

par ameters 

Determine FNN an d PSO 

parameters 

Run BP and start training Run  PSO and start 

training 

Weight adjustment using 

BP 

Weight adjust ment using 

PSO 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

Output Tr aining ANN usin g PSO for       Output Trainin g ANN 

                                                                       using B P for Imageskin  
image skin disease 

Figure (5) A  block diagram tra ining ANN 
usin g BP& PSO for Image Skin diseases 
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Input Three Images 
Skin Diseases (8×8) 

 

      

 
 
 
 

Figure (6)  Training ANN Using BP Three Images Skin Disease
 

 

 
 Input Three Images 
Skin Diseases (8×8) 
 

 

 

 

Figure (7)  Training ANN Using PSO Three Images Skin Diseases 

 

The Experimental Results 

 

In this work, used two 
programs have been developed 

which are Feed-Forward Neural 

Network Particle Swarm 
Optimization (FNNPSO) and Feed-

Forward Neural Network Back-
Propagation algorithm (FNNBP) for 

training (One, Two and Three) 

Images Skin Diseases.  
The results for each neural 

network are compared and 
analyzed based on the 
convergence rate and the accuracy 
of results. A MATLAB program is 
used to implement the simulation.  
This PSO tools implementing 
Common, Clerc 1 and Trelea types 
along with an alpha version of tracking 
changing environment. 
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4.1 Simulation Results of One 

Image Skin Diseases using FNN- 

BP and PSO 
 
 In table (2) , The results show that 
FNNPSO convergence time 
depends on the swarm size and 
search space, so that, sometimes is 
fast and another times is slow 
depending on the initial weights, 
which are randomly generated in 
search space, these initial weights 
are changed over entire the search 
space when the run of program is 
repeated. Thus different 
convergence time is carried out for 
each run. Now for image diseases 
test. The convergence time for FNN 
learning based on PSO algorithm is 
10 seconds at 20 iterations, 
compared with FNNBP, where it 

takes 4.4380 seconds at iteration 
602 for overall learning process. 
Both algorithms converged using the 
minimum error criteria. For the correct 
accuracy percentage, it shows that 
FNNPSO result is better than FNNBP 
with 100% compared with 97.5% show 
in figure (8) & (9). 
 
 
A 

 
 
 
 
 
 

 
 
 

B 

                              Table (2) Results of FNNPSO and FNNBP on One Image Diseases. 
 

 

 

 

 

Figure (8) (A) The Training FNNBP for One Image Skin Diseases.  (B) The relationship between desired and actual 
output. 

 

 

 

 

 

(A) Error against iterations 

FNNBP FNNPSO Results  

602 20 
Learning 
Iterations 

7.93819e-
07 4.33e-08 

Error 
Convergence 

4.4380 sec 10 sec 
Convergence 
Time 

97.5 100 Accuracy (%) 
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(B) The relationship between desired and actual output 
 

 

 

 

 

                        (C) After One iterations.                                            (D) After 5 intrations  

 

 

 

 

 

(E)After Eight iterations. 
 
 

Figure (9) The Accuracy of Performance for FNNPSO for One Image Skin Diseases.  
(A) Error against iterations.   
(B) The relationship between desired and actual output.   
(C) After One iterations.   
(D) After Five iterations.   
(E) After Eight iterations.  
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Table (3) Results of FNNPSO and FNNBP on Two Image Skin Diseases. 

 

 Results  FNNPSO  FNNBP 
 Learning Iterations  1800  1000 
 Error Convergence  1.3201-08  8.43268e-05 
 Convergence Time  30.562 sec  12.130 sec 
 Accuracy (%)  100  85.5 

 

4.2 Simulation Results of two 

Image Skin Diseases using FNN- 

BP and PSO 

 

From Table (3), the results show 

that FNNPSO convergence time is 

slow, where it takes 30562sec at 

1800 iterations compared with 

FNNBP, where it takes 12.130 sec 

at iteration 1000 for overall learning 

process.  
Because the number of fitness 
evaluation (calculate minimum error 

for each bit and comparison with 
Pbest). Both algorithms are 
converged using the minimum error 
criteria. For the correct accuracy 
percentage, it shows that FNNPSO 
result is better than FNNBP with 
100% compared to 85.5% but 
FNNBP convergence time is faster 
at 1000 iterations compared with 
1800 iterations in FNNPSO show in 
figure (10) & (11). 

 
A                                                                                   B 

 

 

 

 
 

 

      

 

 

Figure (10) (A) The Training FNNBP for Two Image Diseases.  
(B) The relationship between desired and actual output 
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  ( A) Error against iterations.                (B) The relationship between desired and actual output 

 

 

 

 

 

(C) After 100 iteration. (D) After1000 iterations. 
 

 

 

 

 

 

(E) After 1700 iterations. 
 
Figure (11) The Accuracy of Performance for FNNPSO for Two Image Skin Diseases.  

(A) Error against iterations.   
(B) The relationship between desired and actual output.   
(C) After 100 iteration.   
(D) After1000 iterations.   
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(E) After1700 iterations. 
 
 
 

4.3 Simulation Results of three 

Image Skin Diseases using FNN- 

BP and PSO 
 
From Table (4), The results show 

that FNNPSO is the best in terms of 

accuracy. But the convergence time 

is slow because the learning 

process by PSO tries to check all 

particle positions in search space, 

which is the best position. Thus the 

learning process by PSO depends 

on the swarm size and search 

space compared to FNNBP, where 

it takes 38.021sec at iteration 1000 

for overall learning process. Both 

algorithms are converged using the 

minimum error criteria. For the 

correct accuracy percentage, it 

shows that FNNPSO result is better 

than FNNBP with 100% compared 

with 60% show in figure (12) & (13). 

The experiments are carried out to 
analyze the optimization algorithm 

called PSO that is applied on FNN to 
explore the classification accuracy and 
convergence time compared to Back-
Propagation Neural Network. Based 
on the results, it is clear that FNNPSO 
is better than FNNBP in terms of multi-

starting points (initial weights), size of 
search space and accuracy of results.  
In FNNPSO, network architecture and 
selection of network parameters for 
the pattern influence the convergence 
and the performance of network 
learning. By reducing the hidden 
nodes, it minimizes the number of 

weights (position) and also reduces 
the problem dimension.  
In this work, there are several times 
that FNNPSO runs with reduced 
number of hidden nodes, and the 
results have proven that the learning 
becomes faster. However, to have fair 
comparison, Kolmogorov theorem is 
chosen in this work and both 
algorithms need to use the same 
network architecture. Choosing 
FNNPSO parameters also depend on 
the problem and pattern to be 
optimized. This parameter can be 
adjusted to achieve better 
optimization. But to have better 
comparison in this study, the same 
parameters for all patterns have been 
used. For FNNBP, learning rate and 
momentum rate are the same for all 
pattern.  
The results in Figures (5, 7, and 9) 
indicate that the Convergence Time 
and Learning Iterations of Back-
Propagation method is suboptimal 
compared to PSO. The suboptimal 
Convergence is not as noticeable, by 
comparison, in the smaller data case.  
Conversely, the results in Figures (6, 
8, and 10) indicate that PSO algorithm 
is more robust with more consistent 
convergence characteristics. Thus, 
PSO algorithm can be applied to wide-
range nonlinear optimization problems 
with reliable performance. In addition, 
PSO and similar algorithms do not add 
a considerable computational burden. 

 
 

Table (3) Results of  FNNPSO and FNNBP on Three Image Skin Diseases. 

 

 Results  FNNPSO  FNNBP 

 Learning Iterations  4700  1000 

 Error Convergence  2.301e-07  0.0197712 

 Convergence Time  60sec  38.012 sec 

 Accuracy (%)  100  60% 
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Figure (12) (A) The Training FNNBP for Three Image Diseases. 
 (B) The relationship between desired and actual output 

 

 

 

 

 
(A) Error against iterations.                              (B) The relationship between desired and actual output. 

 

 

 

 

 

(C) After 500 iterations.                                                                           (D) After 1500 iterations 
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(E) After 3500 iterations. 

 
 

 
Figure (13) The Accuracy of Performance for FNNPSO for Three Image Skin Diseases.  

(A) Error against iterations.   
(B) The relationship between desired and actual output.   
(C) After 500 iteration.   
(D) After1500 iterations.   
(E) After3500 iterations.  

 

CONCLUSION 

In this paper, the latest optimization 
algorithm called PSO is applied in 

feed forward neural network to 
improve the neural network learning. 

PSO is an optimization algorithm 

based on swarm intelligence. It directs 
the search through the intelligence 

generated from cooperation and 
competition among the individuals. 

The merits of this proposed algorithm 

can be summarized as follows: 
1. Used DWT to compression image 
(8×8) .   
2. Neural Network is very fast 

detections because the Topology of 

this Neural Network and the input 

values from Features extraction stage.   
3. Training ANN Using PSO and back 

propagation for Image Skin Diseases.  

4. Min and Max particle couldn‘t be 

used to discriminate Between Skins 

Images.  

5. With parallel search strategy, it can 

locate the global Optimization 

Consistently.   
6. Its velocity – displacement search 

model is simple and easy To 

Implement.  

7. Few parameters should be 
considered and setup.   
8. This work was to reduce the number 

of neurons needed for The training 

process, and also reduces the single 

neuron   
Complexity by the abstraction of the 

multiplication Process needed to 

multiply each input by the 

corresponding Weight. 

9.PSO optimization algorithm was the 

most suitable training Algorithm 

required to our application, 

implementation of Training image skin 

Diseases using ANN, because of its 

advantages, specially its free 
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derivative activation function and multi 

starting points. 

10. NNs are trained by minimizing the 
mean square error function in search 
space based on weights. PSO 
generates possible solutions and 
measure their quality by using a 
forward propagation through the NN to 
obtain the value of error function 
(minimized error to zero). This error 
value is used as the particle‘s fitness 
function to direct it towards more 
promising solution. The global best 
particle corresponded to the desired 
trained after adequate iterations. The 
result of training Feed-Forward NN 
using PSO has shown that PSO is an 
efficient alternative to feed forward NN 
ordinary training algorithms like Back-
Propagation. Results have shown also 
that PSO training algorithm has more 
accurate results than other training 
algorithms.  
MATLAB modified PSO toolbox was 
used in the training of the ANNs 
minimum weights required to get the 
higher accuracy 100%) is calculated 
using trial and error method. 
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ABSTRACT  

Jordan suffers from increasing water shortage due to normal and forced population growth, 

very limited resources, and irregular rainfall. This indicates the importance of finding new 

resources. Wastewater emerges as a potential resource. However, to safely reuse the 

reclaimed wastewater, effluent water should conform to standards and guidelines for possible 

reuse options. In this work, characterizations of influent and effluent wastewater from four 

wastewater treatment plants in Jordan were evaluated in terms of: BOD5, COD, TSS, TDS, 

E.Coli, NH4
+
, PO4

-3
, NO3

-
 , DO, turbidity, and pH. The quality of the treated wastewater was 

compared with national Jordanian and international WHO standards. The effluent from Wadi 

Mousa treatment plant complied with Jordanian standard in all reuse purposes, but it did not 

comply with WHO in toilet flushing. The other plants effluent did not comply with Jordanian 

standard in ground water recharge, but there was a variation in their compliance with the 

other applications.  

Keywords: wastewater quality, reclaimed water, effluent. 
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INTRODCUTION 

Water shortage is currently one of the 

biggest concerns of human being 

worldwide and it becomes a global 

problem that affects seriously the life 

of large number of the world 

population. Water is an essential 

element for the economic development 

and political stability and limited water 

resources are recognized as the most 

important obstacle to the development 

of the agricultural and industrial 

sectors [1]. In order to overcome the 

increasing shortage in water 

resources, wastewater (WW) reuse 

has emerged as an important and 

viable means of supplementing 

dwindling water supplies in a large 

number of regions throughout the 

world [2]. Practice of wastewater reuse 

mainly depends on a country‘s 

economy, infrastructural status 

covering wastewater treatment 

capacity and capability, educational 

level, climate, water supply, balance 

between water requirement and 

demand, intensity of agricultural 

activities, population, social habits like 

cultural and religious prejudice, and 

many other factors [3, 4] . 

In order to reduce the environmental 

and health impacts of wastewater 

reuse, countries have adopted several 

standards and guidelines. While most 

of the developed countries have                  

established low risk guidelines or 

standards based on a high 

technology/high-cost approach, many 

developing countries have adopted an 

approach based on WHO guidelines 

that refer to low-cost technologies and 

focus on health risks. However, the 

current situation in some developing 

countries is the direct use of untreated 

wastewater for irrigation without taking 

into account the stated guidelines and 

standards, and associated risks. 

Jordan suffers from shortage in water 

supply for domestic, industrial and 

agricultural purposes. It is considered 

one of the ten poorest countries of 

water resources in the world [5]. 

Jordan is striving to improve the 

efficiency of water resources use and 

search for alternatives [6]. The limited 

fresh water resources in Jordan are 

estimated at 780 million m3
 per year 

split between surface and ground 

water resources. Furthermore the 

climate has an important role in water 

shortage in the country. Its climate is 

arid to semi arid; rainfall is on average 

75 mm and ranges between 50mm in 

the desert region to about 600mm in 

the eastern mountains adjacent to the 

Jordan Valley. The total rainfall is 

about 8.5 billion m3
 of which about 

85% is lost due to evaporation with the 

reminder flowing into valley [5,7-9]. 

On the other hand, the water demand 

is ever increasing for different reasons 

such as the rapid rate of population 

growth, economic development, rising 

standard of living, increase agriculture 

water requirements, and rising share 

of industrial activity in the economy 

[10]. So in 1997 the government of 

Jordan decided as part of its water 

strategy that wastewater should be 

considered as a resource. Wastewater 

should be collected and treated to 

standards which make its reuse safe in 

agriculture and other non domestic 

purposes, such as ground water 

recharge [11]. Reuse of reclaimed 

wastewater in Jordan is imperative. 

Treated wastewater has, and will 

continue to be a major component of 

the national water budget. It is 

therefore vital that the anticipated 

increases in reclaimed water be 
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managed to safely and economically 

exchange for present and future uses 

of freshwater, and to maximize the 

returns from this water resource [12]. 

Now there are 23 working wastewater 

treatment plants (WWTPs) distributed 

in different locations in Jordan. The 

total amount of discharge from all 

treatment plants in 2005 is about 79 

million m3. Within the treatment plants 

and in their vicinity, about 1.400 ha is 

used for restricted agriculture, mainly 

fodder crops, cereals and trees. In the 

central and southern Jordan Valley      

diluted reclaimed water is used for 

unrestricted irrigation on about 11.000 

ha [11]. Wastewater characterization is 

very important when designing or 

upgrading a wastewater treatment 

plant [13-15]. In addition, 

characterization of the effluent is 

significant to determine the safe reuse 

options [16-19]. The Jordanian 

standard JS 893/2002 offers five 

routes for reclaimed water reuse as 

explained later in the materials and 

methods section. 

In this study, characteristics of 

wastewater for four wastewater 

treatment plants: Wadi-Mousa 

Treatment Plant (WMTP), Ma'an 

Treatment Plant (MTP), AL-Hussein 

Bin Talal University Treatment Plant 

(AHUTP), and Tafilah Treatment Plant 

(TTP) were determined. Figure 1 

shows the geographical location of 

these plants. Characterization of WW 

was evaluated in terms of measuring 

BOD5, COD, TSS, TDS, E.Coli, NH4
+, 

PO4
-3, NO3

- , DO, turbidity, and pH for 

the influent and effluent from the 

selected plants. The performance of 

the four WWTPs was evaluated and 

the quality of the reclaimed WW was 

compared with Jordanian and World 

Health Organization (WHO) standards 

to determine its suitability for reuse 

and evaluate the feasibility of 

expanding reuse of treated water in 

different application. 

 

Figure 1: Jordan map shows the 
geographical distribution of the wastewater 
treatment plants in red. 1- WMTP, 2- MTP, 3- 

AHUTP and 4- TTP 
 

MATERIALS AND METHODS 

The wastewater treatment plants 

under investigation employ different 

treatment processes. TTP utilizes 

trickling filter system, while AHUTP 

employs upflow sludge blanket 

filtration. Activated sludge is used in 

the other treatment plants (WMTP and 

MTP). In WMTP an oxidation ditch 

activated sludge is utilized. While MTP 

uses a modified extended aeration 

activated sludge. The design and 

actual hydraulic loads, BOD5 and TSS 

for the plants are shown in Table 1. It 

is observed that all plants are 

operating below the design loads 

except the AHUTP which deals with 

TSS slightly larger than the design 

load. 

In order to determine the 

characteristics of wastewater for the 

selected plants, samples were taken 

from the inlet and outlet of these plants 

during January 2008 to January 2009. 

Representative samples were 

collected carefully to avoid agitation or 

any contact with air. Samples were 

transported to the laboratory and 

analyzed as soon as possible. All of            
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the testing materials and methods 

used in this research are based on 

Standard Methods for the Examination 

of Water and Wastewater by APHA, 

AWWA and WEF unless is stated 

otherwise [20]. 

The dissolved Oxygen (DO) was done 

by DO4000 LaMotte probe in situ. 

Closed reflux, titrimetric method was 

used to determine COD concentration. 

Culture tubes were washed and caped 

with H2SO4. Then the samples tubes 

were put in a block digester preheated 

to 150 °C and refluxed for 2 h. After 

digestion period, the sample were 

cooled to room temperature and 

titrated by 0.025 N standard ferrous 

ammonium sulfate. The COD (mg 

O2/L) is calculated according to: 

( )
Vs

8000
 COD

××−
=

MBA
    (1) 

Where, A and B are the volumes of 

standard ferrous ammonium sulfate 

used for blank and sample in mL, 

respectively, M is the molarity of 

standard ferrous ammonium sulfate, 

Vs is the sample volume in mL, and 

8000 is a conversion factor. The 5-day 

BOD test where used to determine 

BOD. After dilution, the BOD5 samples 

were incubated at 20 °C for 5 days. 

The percent depletion of Oxygen was 

measured to determine the BOD5 

concentration (in mg/L) according to: 

( )
P

VDD
BOD

21
5

−
=         (2) 

Where D1 and D2 are the dissolved 

oxygen of diluted sample immediately 

after preparation and after 5 days of 

incubation at 20 ºC (in mg/L) 

respectively. V and P are the volumes 

of test bottle and sample in (mL) 

respectively. 

In order to determine TSS and TDS 

concentrations, samples were filtered 

through a weighed standard glass-

fiber filter with 2 µm diameter. The 

filtrate was evaporated to dryness in a 

weighted dish and dried at 180 oC. The 

increase in dish weighted represents 

TDS weight. The residue on the filter 

was dried at 105 oC. The increase in 

the weight of the filter represents the 

total suspended solid. 

The determination of NO3
- is 

performed using ultraviolet 

spectrophotometric screening method. 

 

 
Table ( 1): The design and actual hydraulic loads, BOD5 and TSS for the plants 

under consideration. 

Criterion 
 

WMTP 

 

MTP 

 

AHUTP 

 

TTP 

Hydraulic Load 

(m
3
/day) 

Actual 
(a)
 1200 2400 165 1138 

Design 4990 7000 800 1600 

BOD 5 (mg/L ) 
Actual 

(a)
 614 565 265 750 

Design 1700 700 650 1050 

TSS (mg/L ) 
Actual 

(a)
 972 545 358 539 

Design 1700 700 350 1000 

Type of Treatment  
Activated Sludge 

( Oxidation Ditch) 

Activated Sludge  

( modified Extended 

Aeration basin) 

Up flow Sludge 

Blanket 

Filtration 

Trickling Filter 

a- Actual values as in 2008 
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The amount of E.coli (in MPN) is 

tested by multiple tube fermentation 

technique using EC – MUG medium. 

The Phosphate Ion (PO4
-3) 

concentration is measured by using 

phosphate comparator technique. In 

this study, when comparing the quality 

of effluent from the treatment plants 

with the Jordanian standard the 

following representation of reuse 

options is used:  

JS1: represents the reclaimed water 

quality used for discharging to 

streams, wadis or water bodies, JS2: 

indicate the standard of reusing 

reclaimed water for artificial recharge 

of groundwater aquifers, JS3 to JS5: 

represent the use reclaimed water for 

irrigation purposes – JS3 for category 

A, which includes plants such as 

cooked vegetables, parks, 

playgrounds and sides of roads within 

city limits, JS4 for category B which 

includes plants such as fruit trees, 

sides of roads outside city limits, and 

landscape, and JS5 for category C 

which includes plants such as field 

crops, industrial crops and forest trees. 

 
RESULTS AND DISCUSSION 
 
The average values of BOD5, COD, 

TSS, TDS, DO, NH4
+, NO3

-, Phosphate 

ion, and E.coli of wastewater from the 

treatment plants considered in this 

study are shown in Table 2. Also the 

percentage removal of BOD5, COD, 

TSS, TDS, and NH4
+ were calculated. 

The most important parameters used 

to define the characteristics of 

municipal wastewater are BOD5, COD 

and TSS. The values of BOD5 

concentration for the influent 

wastewater range from 262- 635 mg/L, 

and from 314-984 mg/L for COD, while 

TSS was found to range from 358-872 

mg/L and TDS range from 925-2023 

mg/L. Based on these values, 

wastewater in these area is classified 

as a strong domestic wastewater 

where the concentration of pollutants 

is much higher than the international 

figures. This could be explained by the 

fact that Jordan is one of the arid and 

semi-arid countries, which suffers from 

water shortage, and consequently 

water use is often fairly low, hence 

sewage tends to be strong [21, 22]. 

The average available fresh water for 
Jordanian citizen is about 200 cubic 
meters per year per person compared 
with 9,000 cubic meters per year per 
person for a U.S citizen [23]. 
 

1 Compliance of WWTP effluents with 
Jordanian Standard JS 893/2002: 
 
Figure 2 shows the effluent BOD5 

values for the selected treatment 

plants along with the Jordanian 

standard 893/2002 requirements. It 

can be seen that the BOD5 value range 

from 4.5 to 40.3 mg/L where the 

highest value is for TTP. Compliance 

of wastewater treatment plants are 

varies. Effluents from WMTP and 

AHUTP comply with the BOD5 

requirements of reuse options in the 

Jordanian standard (JS1 to JS5). 

While, effluents from MTP and TTP do 

not comply with JS2. The latter also 

fails to comply with JS3. The lowest 

BOD5 value obtained for WMTP 

effluent. This reflects the effectiveness 

of the applied process in that plant, 

while it can be noted that TTP has a 

highest BOD5 value, and that might be 

due to the existing operational 

problems in the primary sedimentation, 

where there are accumulation of 

sludge on its sides. 

The effluent COD values for the 

selected treatment plants are shown in 

Figure 3. Effluent from WMTP 

complies with Jordanian standard for 
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all WW reuse purposes, while TTP 

and MTP do not comply with JS2 and 

JS3. AHUTP has been found to 

comply with all the standards except 

with JS2. As in BOD5 WMTP has the 

lowest values for COD and that due to 

disinfection step where chlorine is 

used to disinfect the WW. 
 
Table 2: Characteristics of influent and effluent from the WWTPs 
 

Parameter Unit WMTP MTP AHUTP TTP 

BOD5 inf 

BOD5 eff 

BOD5 removal 

mg/L 

mg/L 

% 

262 

4.5 

98 

565 

22.5 

96 

265 

13 

95 

714 

40.3 

94 

COD inf 

COD eff 

COD removal 

mg/L 

mg/L 

% 

807 

22.7 

97 

660 

184 

72 

314 

62 

80 

1014 

144 

86 

TSS inf 

TSS eff 

TSS removal 

mg/L 

mg/L 

% 

872 

16.9 

98 

545.3 

41.7 

92 

358 

54 

85 

694 

39 

94 

TDS inf 

TDS eff 

TDS removal 

mg/L 

mg/L 

% 

925 

810 

12 

994 

888 

11 

2023 

824 

59 

1235 

1040 

16 

NH4 inf 

NH4 eff 

NH4 removal 

mg/L 

mg/L 

% 

64.8 

0.13 

99.7 

79.7 

27.2 

66 

115.67 

0.83 

99 

74 

50 

32 

DO inf 

DO eff 

mg/L 

mg/L 

4.93 

9.49 

0.99 

7.8 

2 

4.1 
NA

* 

pH inf 

pH eff 
______ 

7.1 

7.37 

7.7 

8.2 

8 

8.01 

7.56 

7.87 

NO3
-
 eff 

PO4
-3
 eff 

Turbidity eff 

E.Coli eff 

mg/L 

mg/L 

NTU 

MPN 

10 

7.7 

0.94 

0.943 

1.14 

11.33 

10.4 

>>1000 

8.33 

3.07 

4.31 

1.9 

8.67 

11.33 

14.17 

>>1000 

* NA: Not available 

  

 
 
 
Figure 2: Reclaimed wastewater effluent 
BOD5 for the selected treatment plants 
compared with the Jordanian standard 

893/2002 requirements. 
 

Although AHUTP disinfects the treated 

water but it has a higher value than 

WMTP and that due to irregular 

chlorine dosage. As a result of 

absence of chlorination in MTP and 

TTP a higher values of COD is 

observed. 

The effluent TSS values for the 

selected treatment plants are shown in 

Figure 4. It can be seen that the 

effluent from TTP, WMTP, and MTP 

complies with all requirements of the 

Jordanian standard for the reclaimed 

WW. Results show high TSS removal 
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efficiency of the WWTPs ranging from 

85% for AHUTP to 98% for WMTP (as 

shown in Table 2). However, the 

effluent of AHUTP has been found to 

comply with all the above standards 

except JS2 and JS3. This may be 

related to that the influent to the plant 

exceeding the design limit. 

TDS results shown in Figure 5 indicate 

that the effluents from the studied 

WWTPs have TDS values range from 

810-1040 mg/L. These values show 

that treated wastewater has a high 

salinity. This could be due to the high 

salinity of domestic water supply which 

is on average 580 mg/L in Jordan [5, 

24], and the average domestic water 

consumption is low in Jordan as 

compared with worldwide consumption 

as explained earlier . Comparing these 

TDS with Jordanian standards, show 

that all treatment plants produce 

effluents of TDS less than the 

Jordanian standard requirement for all 

reuse applications. 

 

Figure 3: Reclaimed wastewater effluent 
COD for the selected treatment plants 
compared with the Jordanian standard 

893/2002 requirements. 
 

However, this is an important 

parameter for treated effluent to be 

used in agricultural irrigation. Salinity 

must be low enough to maintain 

favorable osmotic pressures for plants 

to take up water. Thus even that all 

plants effluent can be used for 

agricultural irrigation, they may have 

adverse effect on sensitive crops. The 

TDS of effluents can be minimized by 

using membrane processes such as 

reverse osmosis or electrodialysis. 

 
Figure 4: Reclaimed wastewater effluent 
TSS for the selected treatment plants 
compared with the Jordanian standard 

893/2002 requirements. 
 

A similar behavior to the one that was 

observed for TDS values is obtained 

for the phosphate and nitrate ion 

values for the effluent from the four 

WWTPs as shown in Figure 6 and 7, 

respectively. 

In Figure 6 it can be noticed that the 

lowest value of phosphate is recorded 

for AHUTP. This could be due to the 

fact that AHUTP has the lowest 

influent flow rate, and the plant serves 

the university campus which does not 

consume large quantities of 

phosphorus. Phosphate ion is usually 

produced from detergents, fertilizer 

and from bioactivities of aquatic plant, 

in which these materials are not 

utilized in plentiful quantities in the 

university. 

The concentrations of DO for the 

effluent from the studied plants are 

shown in Figure 8. It can be noticed 

that the effluent DO concentrations are 

complied with JS2 and JS3 (while it is 

not specified for the other reuse 

categories). 
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The Jordanian standard requires that 

the pH of the reclaimed water is 6 – 9. 

The different plants comply with this 

requirement. They ranged from 7.37 to 

8.2 as shown in Table 2. 

 

 
Figure 5: Reclaimed wastewater effluent TDS for 

the selected treatment plants compared with the 

Jordanian standard 893/2002 requirements. 

 

Figure 6: Reclaimed wastewater effluent 

NO3
–
 for the selected treatment plants 

compared with the Jordanian standard 
893/2002 requirements. 

 
Figure 7: Reclaimed wastewater effluent 
PO4

-3 
for the selected treatment plants 

compared with the Jordanian standard 
893/2002 requirements. 

 
Regarding the effluent turbidity the 

JS2 has an allowable limit of 2 NTU 

while JS3 has 10 NTU allowable limits. 

WMTP is the only plant that complies 

with both standards, while TTP does 

not comply with any standard; on the 

other hand MTP and AHUTP effluent 

are complied with JS3 (as shown in 

Table 2). 

 
Figure 8: Reclaimed wastewater effluent DO 
for the selected treatment plants compared 
with the Jordanian standard 893/2002 

requirements.  

 
Reusing reclaimed water for artificial 

recharge of groundwater aquifers has 

an allowable limit equal to 5 mg/L of 

NH4 in effluent. Comparing this with 

NH4 in effluent of the studied plants, 

as shown in Table 2, shows that 

effluents from AHU and WMTP comply 

with this requirement, while the 

effluent from TTP and MTP fail to meet 

with this standard. The E.Coli values 

for the WWTPs have been tested and 

the results are shown in Table 2. By 

comparing these results with 

Jordanian standard for different reuse 

options where MPN of E. Coli per 100 

ml must be less than 2, 100 and 1000 

to comply with JS2, JS3 and (JS1 and 

JS4) respectively. It has been found 

that both WMTP and AHUTP comply 

with all Jordanian standards. On the 
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other hand, it has been found that 

MTP and TTP have a very high E.Coli 

value (>>1000) and fail to meet any of 

reuse standards options. Thus both 

plants should efficiently operate their 

disinfection units in their treatment 

systems. Since the presence of 

pathogens can pose health risk 

especially for effluent reuse for 

agriculture purposes on both farmers 

and consumers of crops irrigated with 

such water.  

 

 

2 Compliance of WWTP with WHO 

standard 

A comparison of effluent BOD5 and 

TSS values with WHO standards are 

shown in Table 3. The BOD5 effluent 

from WMTP complies with all WHO 

standards for the three different 

applications. On the other hand all of 

the studied plants are complied with 

WHO standard for irrigation of 

ornamental fruit, trees and fodder 

crops. While, AHUTP complies with 

WHO standard for irrigation of 

vegetables likely to be eaten uncooked 

as well. 

 
Table 3: Performance of WWTP against WHO standard. 

Parameter WMTP MTP AHU TTP 

Permitted Limit 

(A) 

Irrigation 

of 

ornamental 

fruit trees 

and fodder 

crops 

(B) 

Irrigation 

of 

vegetable 

likely to 

be eaten 

uncooked 

(C) 

Toilet 

flushing 

BOD5 
(mg/L) 

A, B, 

and C 

A A, 

and 

B 

A ≤ 240 ≤ 20 ≤ 10 

TSS 

(mg/L) 

A, and 

B 

A A A ≤ 140 ≤ 20 ≤ 10 

 

The TSS values of the effluent 

compared with WHO standard are 

shown in Table 3. The results indicate 

that all the plants comply with WHO 

standard for irrigation of ornamental 

fruit, trees and fodder crops, while all 

of them do not comply with WHO 

standard for toilet flushing, WMTP is 

the only plant that complies with WHO 

standard for irrigation of vegetables 

likely to be eaten uncooked. 

 

DISCUSSION AND CONCLUSION 

(1) Reuse of reclaimed WW has 

essential aims; the most important one 

is reducing the consumption of potable 

water in the fields which do not require 

high water quality. In Jordan reuse of 

reclaimed water started to expand in 
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recent years to overcome the problem 

of water shortage. A Reclaimed 

Domestic Wastewater Jordanian 

standard has been established to 

regulate reclaimed water reuse.  

(2) Characteristics of wastewater for 

four wastewater treatment plants in 

Jordan were investigated. The 

performance of the plants was 

evaluated and the quality of the 

reclaimed WW was compared with 

Jordanian and World Health 

Organization (WHO) standards to 

determine its suitability for reuse.  

(3) The WMTP was found to comply 

with Jordanian standard for all 

purposes. Furthermore, WMTP has a 

good quality of reclaimed water 

comparing with the other plants. 

WMTP effluent also can be used 

according to WHO standard in 

irrigation of ornamental fruits trees, 

fodder crops irrigation and uncooked 

vegetables irrigation. However, it fails 

to meet the requirements for toilet 

flushing. These results indicate the 

possibility of expanding reuse of 

reclaimed water from WMTP for other 

purposes, like groundwater discharge, 

irrigation of cooked vegetables, 

parking areas, play ground, side of 

roads inside cities, and vegetables 

likely to be eaten uncooked. Also it 

can be used for toilet flushing after 

improving its effluent regarding TSS to 

comply with WHO standard, especially 

it can be used in hotels as the plant 

exists in a tourist area of Petra.  

(4) MTP effluent quality meets with 

Jordanian standard in the plenteous 

trees, side of road outside city, and 

landscape irrigation, field crops, 

industrial crops and forest trees 

irrigation, in all investigated 

parameters except the E.Coli value. 

However, MTP effluent does not meet 

the standard for ground water 

recharge and in discharge to streams, 

wadis (valleys) and water storage area 

due to its COD value which is larger 

than the standard in the case of 

discharge to stream, and due to the 

fact that BOD5 and COD values are 

larger than the standard in the case of 

ground water recharge. 

(5) TTP effluent quality is found to 

meet the JS4 and JS5 in all 

investigated parameters except the 

E.Coli value. On the other hand, it 

doesn‘t agree with discharge to ground 

water due to COD, BOD5, NH4
+ and 

turbidity values which are greater than 

Jordanian standard for these reuse 

applications.  

(6) MTP and TTP produce reclaimed 

water with high E.Coli content, which 

do not comply with Jordanian standard 

for all reuse purposes. These plants 

have to overcome this deficiency. As 

an initial step towards expanding MTP 

and TTP effluent reuse in irrigation, 

they must efficiently operate their 



International Journal for Sciences and Technology     Vol. 6 No. 2, June 2011     86 

 

 

disinfection units in their treatment 

systems.  

(7) AHUTP effluent quality is suitable 

for all reuse applications except 

discharging into ground water due to 

its high COD, TSS and turbidity 

values.  

(8) The performance of the TTP, MTP, 

AHU plants against WHO standard 

shows that effluents could be utilized 

for ornamental fruits trees and fodder 

crops irrigation only.  

(9) Finally, it is important that the 

farmers are informed on the safe use 

of effluents in irrigation. This should be 

accomplished under serious control 

and monitoring of the effluent quality. 

Public awareness and training is 

another important issue that should be 

considered. In addition further 

research needs to be conducted in 

order to improve the quality of 

reclaimed WW for different purposes 

and to increase public confidence in 

using such reclaimed water. 
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ABSTRACT 

Deviation of the nasal septum (D.N.S) is a common problem which has a considerable 
percentage of congenital etiology. This study aims at studying if or not, a genetic character or 
chromosomal abnormality is responsible for this disorder by using PCR and determination 
predisposition of disease by screening if this patient homozygous or heterozygous for 
different polymorphisms in the gene. 
Blood was collected from 60 samples which were grouped into two groups: the first one was 
the control group constituting 15 cases with no nasal complaint. The second group contained 
45 patients with D.N.S, dealt with as the experimental group. The DNA was extracted and the 
TWIST mutation was detected by using PCR. 
By using PCR technique there is a fragment with (800bp) in 21 (46%) of patients, there is 
highly significant between the control versus experimental groups and significant between 
experimental with +ve family history F.Hx versus experimental with –ve F.Hx and there is 
insignificant between female versus male. 
As conclusion the PCR has been successfully used to detect the DNS patients. It is a fast and 
effective technique that should be done upfront at diagnosis in patients. 
 
 
Keywords: Deviated nasal septum (D.N.S), TWIST mutation, PCR 
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INTRODUCTION 

The nasal septum is the bone and 
cartilage in the nose that separates the 
nasal cavity into the two nostrils. 
Normally, the septum lies centrally, 
and thus the nasal passages are 
symmetrical. (1) 
A deviated septum is an abnormal 
condition which the cartilaginous 
and/or the bony septum leans to the 
left or the right, causing obstruction of 
the affected nasal passage. The 
condition can result in disturbances in 
the nasal cycle & poor drainage of the 
sinuses. (2)   
It is most frequently caused by impact 
trauma, such as by a blow to the face. 
It can also be a congenital disorder, 
caused by compression of the nose 
during childbirth. (1) 
Types of D.N.S: 
The most convenient classification for 
D.N.S: 
Type I: mild deviation which does not 
cross the midline 
Type II: anterior vertical deviation 
Type III: posterior vertical deviation (in 
the region of middle turbinate) 
Type IV: S – septum (anterior to one 
side & posterior to the other side) 
Type V: horizontal spur on one side 
Type VI: type V + groove on the 
concave side 
Type VII: combination of more than 
one type from II – VI (3)  
Deviated septum is associated with 
genetic connective tissue disorders 
such as Marfan syndrome, Ehlers 
Danlos Syndrome (4) and Saethre-
Chotzen syndrome (5). 
It is common for nasal septa to depart 
from the exact centerline; the septum 
is only considered deviated if the shift 
is substantial or is adversely affecting 
the patient. Many people with a 
deviation are unaware they have it 
until some pain is produced. But by 
itself a deviated septum can go 
undetected for years and thus be 
without any need for correction such 
deviation should not be considered a 
medical issue. (1) 

Abnormal nasal cycle & impaired sinus 
drainage result in nasal obstruction of 
variable degree depending on the 
severity of the deviation, sneezing, 
throat discomfort, headaches, bloody 
noses, and sleeping disorders such as 
snoring or sleep apnea. (2) 
The TWIST gene, originally identified 
in Drosophila melanogaster, is highly 
conserved from Caenorhabditis 
elegans, D. melanogaster, Xenopus 
laevis, Mus musculus, to humans. It is 
localized at human chromosome 7p21 
and has two exons and one intron of 
538 bp. The first exon, which is 772 bp 
long, contains the entire coding region. 
The mRNA is at least 1396 bp long, 
and the transcription initiation site is 
unknown. The 202-amino-acid protein 
encoded by the TWIST gene is a basic 
helix-loop-helix (HLH) motif-containing 
transcription factor(5). The HLH region 
of this motif is important for homo- or 
heterodimerization, whereas the basic 
domain is essential for the binding of 
the dimer complex to a target DNA-
binding sequence(s). TWIST is 
thought to be a negative transcriptional 
regulator that acts by direct binding to 
the PCAF and EP300 domain of 
histone acetyltransferases and by 
inhibiting their acetyltransferase 
activities (6). It is also involved in 
osteoblast and myoblast differentiation 
and maturation by negative 
transcriptional regulation (7; 8). The 
pathway of molecular components 
involved in craniofacial and limb 
development includes not only TWIST, 
but also fibroblast growth factor 
receptors (FGFRs), which may be 
negatively regulated by TWIST (9). 
 
PATEINTS AND METHODS 

 
(45) Patients with symptomatic D.N.S 
were subjected to this study. They 
were received in the out patient clinic 
in Baghdad hospital during the period 
from January – December 2010. 
Their age ranged between 18 & 43 
years, 28 of them were males & 17 
were females. 
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All patients gave negative history of 
any trauma to the nose, 37 gave 
positive family history of chronic nasal 
disease (23 of them were males & 14 
were females). 
All patients were carefully examined 
clinically by anterior rhinoscopy, 
confirmed by plain X-ray of paranasal 
sinuses (occipito-mental or Water's 
view) which revealed positive 
radiological evidence of deviation in 
their nasal septa. 
1 milliliter of blood was collected from 
each one of them, kept in a test tube 
with EDTA anticoagulant & preserved 
in the freeze for further processing. 
Another group of 15 individuals 
randomly selected as a control, 9 were 
males & 6 were females, all of them 
gave no history of nasal complaint. 
They were carefully examined & 
investigated like those in the 
experimental group, no evidence of 
D.N.S was recorded in any of them. 
Blood was collected from them & dealt 
with as in the experimental group. 
The DNA extraction was done by 
using Promega Kit (USA) instruction. 
PCR primers used for amplification 
were:  
Forward 5'-
GAGGCGCCCCGCTCTTCTCC-3'  
Reverse 5'-
AATCGAGGTGGACTGGGAACCG-3',  

PCRs were performed in 40- l 
volumes that contained 200 ng 
genomic DNA, 1× High Fidelity PCR 
buffer, 0.2 mM each dnTPs, 
(Promega, USA), 2 mM MgSO4, and 
1 U Platinum Taq High Fidelity 
(Invitrogen). PCR parameters were: 
94°C for 6 min; 38 cycles of 94°C for 
1 min, 66°C for 15 s, and 68°C for 
45 s; followed by 68°C for 7 min. The 
PCR products were electrophoresd on 
agarose gel (1.2%) according to 
Sambrook et al.(10). 
Findings were compared statistically 
between the two groups using chi 
square test for nominal data 
comparison. 

 

 

RESULTS 
 
 A total of 60 blood samples were 
collected, 15 were as control group 
and 45 were experimental patients 
(table 1) . 
Statistical analysis of the results was 
done using SPSS software version 16 
by application of Chi square test to find 
the significance of difference in the 
prevalence of twist gene in: 

- Control & experimental groups 
- Experimental group with +ve 

family history with those with –
ve family history 

- The effect of gender in the 
prevalence of this gene 

 
 

Table (1):  Characteristics of samples 
 

 

 
* family history(FHx) for DNS. 
**total samples=60 (Control & experimental 
groups) 

 
 
Results revealed that P value was as 
shown in table (2), a value less than 
0.001 is regarded as highly significant, 
between 0.001 & 0.005 is regarded 
significant & greater than 0.005 is 
regarded insignificant.   
 
By using PCR , only single bands with 
molecular weight about (800bp) were 
detected in PCR products which were 
(8) samples as fig(1)  was shown. 
 
 
 
 
 
 
 

Grade control Exp. 
Total 

Number 

Exp. 
+ve 

F.Hx*. 

Exp. 
–ve 

F.Hx. 

Exp. 
Twist 
+ve 

F.Hx. 

Exp. 
Twist  
-ve 

F.Hx. 

Females 6(10%) 17 
(28%) 

8 
(18%) 

3 
(7%) 

8 
(18%) 

0 

Males 9(15%) 28 
(47%) 

13 
(28%) 

5 
(11%) 

13 
(28%) 

0 

Total **15 
(25%) 

**45 
(75%) 

21 
(46%) 

8 
(18%) 

21 
(46%) 

o 
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Table (2):  Significance of twist gene in this experiment according to Chi square test 

 Groups P value Significance 

1 Control versus experimental 0.000 Highly significant 

2 
Experimental with +ve F.Hx versus 

experimental with –ve F.Hx 
0.003 Significant 

3 Male versus female 0.604 Insignificant 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig(1): PCR products: lane -1- control group, lane -2- DNA Lambda, lane no.(1-8)the TWIST 
mutation. Electrophoresis was carried out in1.2% agarose gel at 5V/cm for 60minutes. 

 
 
DISCUSSION  
 
We screened for TWIST mutation in 
DNS patients, which is localized at 
human chromosome 7p21 and has 
two exon, the first exon of 772 bp in 
long  and one intron of 538 bp(5). 
 
 
 
In this study, we have tried to address 
three important issues when screening 
for TWIST mutation. 
First we have taken a (45) patients of 
DNS as experimental group as shown 
in table-1,the females were 17 (28%) 
and males were 28 (47%). 

 
 
 
Second, we have tried to increase the 
sensitivity of the screen for TWIST 
mutation by using separate SPSS 
software analysis after using PCR 
detection, there is a fragment with 
(800bp) as shown in fig-1- in 21 (46%), 
the females were 8 (18%) and the 
males were 13 (28% ). 
Third there is highly significant 
between the control versus 
experimental groups table-2- and 
significant between experimental with 
+ve family history F.Hx versus 
experimental with –ve F.Hx(table-1) 
and there is insignificant between 
female versus male. 
We found that the TWIST mutation is 
one of the reasons of DNS which 
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detected by using PCR technique, 
therefore, it is very important to 
examined TWIST mutation in the DNS 
patients.           
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Incidence of Listeria in table-eggs in Baghdad Markets 
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ABSTRACT 
 
The aim of this study was concerned on the prevalence of Listeria spp. in the table-
eggs samples collected from the different markets and downtown stores of Baghdad 
province during November 2010 till March 2011.  A total of 300 table-eggs (150 
white eggs shells and 150 brown eggs shells from different origins) were analyzed 
and processed according to the standard protocols of Food and Drug Administration 
(FDA) and International Organization for Standardization (ISO) with some 
modifications. After preparation of sterile media, a portion of analytic sample was 
added to 9 portions of Listeria enrichment broth, shaken for 2-3 minutes inside 
stomacher, and then incubated at 30 C° for 24-48 hours. After 24 and 48 hour 
enrichment processing, the culture was made on the Listeria Selective Agar (ALOA, 
OCLA, Oxoid). Listeria monocytogenes appeared on chromogenic ALOA (OCLA) 
Agar Listeria Ottaviani and Agosti (Oxoid Chromogenic Listeria Agar) as a blue-
green colored, smooth, convex, circular or crenate colonies with entire margins and 
opaque halo while the others Listeria spp. appear as blue-green colonies without 
any halo . Confirmation of Listeria isolates was done by Latex Agglutination test 
(Oxoid, UK), and differentiation of Listeria monocytogenes from other Listeria spp. 
was done by Oxoid Biochemical Identification System (O.B.I.S.mono test kit, Oxoid).  
Growth of Listeria spp. was determined in 54 (18%) of total samples as 30 (10%) 
isolates from brown eggs shells, from which 6 (2%) isolates were confirmed as 
Listeria monocytogenes, and 24 (8%) isolates from white eggs shells, from which 3 
(1%) isolates were confirmed as Listeria monocytogenes. These findings suggest 
that Listeria contaminates table-eggs and Listeria infections are not a potential risk 
in Baghdad province, but it is strongly recommended that these products are 
monitored carefully. 

 
Key Words: Listeria monocytogenes, Listeria spp., table-eggs, food microbiology. 
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INTRODUCTION 
                   
 Listeria especially Listeria 
monocytogenes are gram-positive, 
rod-shaped  bacteria found in soil, 
stream water, sewage, plants and 
food especially in raw, unpasteurized 
milk and its products as well as, in low 
grade quality and post-thermal treated 
products of food especially milk 
(1,2,3,4,5). They are responsible for 
listeriosis, a rare but potentially lethal 
food borne infection ranging from flu-
like syndrome or gastroenteritis to 
deadline infection of nervous system 
causing meningitis and abortion in 
pregnant women (4). Listeria species 
are incredibly and hardy able to grow 
in refrigerator at 4 C° to 37 C° the 
body‘s internal temperature (4). The 
presence of any Listeria spp. in food 
may be an indicator of poor hygiene 
(3). Eggs have been found to be 90% 
sterile when laid. However, eggs have 
the potential to become contaminated 
with bacteria from the hen's intestinal 
tract, feces, and from the surrounding 
environment (2,3). Listeria 
monocytogenes is found in both wild 
and domestic mammals as well as 
birds and some species of fish and 
shellfish (3).             Listeria 
monocytogenes can be found in both 
the egg processing plant environment 
as well as in the egg itself (6). Bacteria 
especially Salmonellae can rapidly 
penetrate the shell of a freshly laid 
egg (7). An egg contaminated at the 
breeder farm can then cause 
contamination at the hatchery, 
creating a reservoir of salmonellae (7). 
The hen‘s egg is an excellent example 
of a product that normally is well 
protected by its intrinsic parameters 
(3). Externally, a fresh egg has three 
structures, each effective to some 
degree in retarding the entry of 
microorganisms: the outer waxy shell 
membrane; the shell; and the inner 
shell membrane (3). Internally, 
lysozyme is present in egg white as 
antibacterial properties of eggs which 
hydrolyze the polysaccharide bacterial 
cell wall especially the peptidoglycans 

of gram positive bacteria causing cell 
lysis (8,9) thus reducing contamination 
unless carrier flocks and contaminated 
eggs cartons causing recontamination 
of hatching and table eggs (3,5). Egg 
white also contains avidin, which 
forms a complex with biotin, thereby 
making this vitamin unavailable to 
microorganisms (3). In addition, egg 
white has a high pH (about 9.3) and 
contains conalbumin, which forms a 
complex with iron, thus rendering it 
unavailable to microorganisms (3). On 
the other hand, the nutrient content of 
the yolk material and its pH in fresh 
eggs (about 6.8) make it an excellent 
source of growth for most 
microorganisms (3). Freshly laid eggs 
are generally sterile. However, in a 
relatively short period of time after 
laying, numerous microorganisms may 
be found on the outside and, under 
the proper conditions, may enter eggs, 
grow, and cause spoilage (3). The 
speed at which microbes enter eggs is 
related to temperature of storage, age 
of eggs, and level of contamination 
(3). The entry of microorganisms into 
whole eggs is favored by high 
humidity and climatic periods (2). 
Under such conditions, growth of 
microorganisms on the surface of 
eggs is favored, followed by 
penetration through the shell and inner 
membrane.  The latter structure is the 
most important barrier to the 
penetration of bacteria into eggs, 
followed by the shell and the outer 
membrane (3). Due to the growing 
interest in healthy foods and the lacks 
in information about contamination 
rates in listeriosis associated with 
table eggs in Baghdad city, there was 
a need to run this investigation to put 
our hands on the incidence of Listeria 
especially    L. monocytogenes in 
table eggs and to how extent 
listeriosis can occur. 
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MATERIALS AND METHODS 

Collection of table-eggs Samples:   
 

This study was conducted on table-
eggs sold in different locally markets 
in Baghdad province. A 300 table-
eggs (150 white shell eggs and 150 
brown shell eggs from different 
origins) were collected into sterile 
none durable plastic bags and 
transported aseptically to the 
laboratory of food hygiene in Baghdad 
Veterinary College during November 
2010 till March 2011. Each 5 eggs 
(mixed composite samples) were 
divided into two parts: broken 
homogenized shells and mixed 
internal contents, then refrigerated at 
4C°for 3-5 days as critical step in 
isolation of listeria.    
 
Isolation of the Listeria species:  
 
After preparation of sterile media, a (5-
10) g or ml of sample was added to a 
(45-90) ml of Trypton Soya Yeast 
Extract Broth (HiMedia, India), then 
inoculated according to standard 
protocols, in which a portion of 
analytic sample was added to 9 
portions of Listeria enrichment broth 
(10,11,12,13). For a homogenous 
distribution of the sample in the 
medium it was shaken for 2-3 minutes 
inside stomacher. Media so inoculated 
were then incubated at 30 C° for    24-
48 hours. After 24 and 48 hours 
enrichment processing, the culture 
was made on the Listeria Selective 
Agar (ALOA, OCLA, Oxoid). The 
planted plates were incubated for 24-
48 hours at (35-37) C° under aerobic 
conditions.  At the end of the 
incubation, they were evaluated as 
typical colonies with a blue-green 
colored, smooth, convex, circular or 
crenate with entire margins and 
opaque halo of  1-3 mm in diameter 
while the others Listeria spp. appear 
as blue-green colonies without any 
halo (14,15). The typical Listeria 
colonies observed on the culture 
medium were selected and cultured 

separately in Trypton Soya Yeast 
Extract Agar (HiMedia, India).  After 
that, the colonies were checked 
morphologically and their purity 
controlled by Gram staining. Later, the 
separated colonies were then 
subjected to carbohydrate 
fermentation tests (mannitol, D-xylose, 
rhamnose), catalase activity, oxidase 
activity, modified motility test with 
triphenyltetrazolium chloride salts 
(Umbrella formation), esculin 
hydrolysis (13). The colonies isolated 
as Listeria were then subjected to β-
hemolysis in a 7% sheep blood agar 
for species identification. Confirmation 
of Listeria isolates was done by Latex 
Agglutination test (Oxoid, UK), and 
differentiation of Listeria 
monocytogenes from other Listeria 
spp. was done by Oxoid Biochemical 
Identification System (O.B.I.S.mono 
test kit, Oxoid).  
 
RESULTS AND DISCUSSION 
 
Results revealed that out of the 300 
samples, 54 samples (18%) were 
contaminated with different Listeria 
species as 30 (10%) isolates from 
brown eggs shells, from which 6 (2%) 
isolates were confirmed as Listeria 
monocytogenes, and 24 (8%) isolates 
from white eggs shells, from which 3 
(1%) isolates was confirmed as 
Listeria monocytogenes, as shown in 
table (1).  
 
Table (1). Isolation of Listeria species from 

table-eggs. 

Sample Type 

Brown shells eggs Total White shells eggs Total 

Shells 
Internal 
contents 

150 Shells 
Internal 
contents 

150 

Listeria spp. 21(7%) 9 (3%) 
30 

(10%) 
18 

(6%) 
6 (2%) 

24 
(8%) 

Listeria 
monocytogenes 

3 (1%) 3 (1%) 
6 

(2%) 
3 

(1%) 
none 

3 
(1%) 

 
 
 
 



    International Journal for Sciences and Technology     Vol. 6 No. 2, June  2011      96  

 

Listeria monocytogenes appeared on 
chromogenic ALOA (OCLA) Agar 
Listeria Ottaviani and Agosti (Oxoid 
Chromogenic Listeria Agar) as a blue-
green colored, smooth, convex, 
circular or crenate colonies with entire 
margins and opaque halo while the 
others Listeria spp. appear as   blue-
green colonies without any halo (13) 
as shown in figure (1). The results of 
biochemical tests, Listeria latex 
agglutination test and O.B.I.S.mono 
test to differentiate Listeria 
monocytogenes from other Listeria 
spp. are present in table (2). 
 

Table (2). Listeria biochemical and 
confirmation tests. 

Test Listeria 
monocytogenes 

Listeria 
spp. 

Gram-positive 
rod 

+ + 

Umbrella 
formation 

+ + 

β-Hemolysis + - 

Catalase 
activity 

+ + 

Oxidase 
activity 

- - 

Esculin 
hydrolysis 

+ + 

Rhamnose 
fermentation 

+ v 

D-Xylose 
fermentation 

- v 

Mannitol 
fermentation 

- v 

Listeria latex 

agglutination 
+++ + 

O.B.I.S.mono + - 

+ = positive test, - = negative test, v = variable 
results and +++ = strongly fast positive result  

  
 
 
 

 

 

 

 

 

Figure (1): Listeria spp. and Listeria 
monocytogenes 

Table eggs are one of the few foods 
that are used among the popular 
dishes consumed by people at home, 
restaurants and convenience stores in 
their natural states with no artificial 
additives (9). Most freshly laid eggs 
are sterile, at least from inside in case 
of good flock management and 
absence of vertical transmission also 
by the presence of cuticle, shell 
membranes and the antimicrobial 
properties of eggs (8). But eggs may 
constitute, if contaminated with 
pathogens, a public health hazard. 
The ability of Listeria to grow in hen‘s 
eggs was first recognized in 1940 
when Paterson (3) inoculated a 
laboratory culture of L. 
monocytogenes into the 
chorioallantoic membrane of a chicken 
embryo. An added concern with 
poultry relates to eggs that can 
become contaminated with this 
pathogen during collection and 
processing. Eggs have the potential to 
become contaminated with bacteria 
from the hen's intestinal tract, feces, 
and from the surrounding environment 
(3). The results revealed high 
incidence for isolation of listeria 
especially Listeria monocytogenes 
from table eggs due to contamination 
from the shells during the breaking 
process or from the processing 
environment (16), with incidence 

Listeria spp. 

 

Listeria monocytogenes 
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inside internal contents may be due to 
transmission of listeria through shell 
cracks during processing, collection, 
transport and bad storage or through 
carrier hens or eggs cartons with high 
dose (microbial load) leading to these 
hazard findings. Hence, it is necessary 
to adopt strict hygienic measures for 
controlling listeria especially Listeria 
monocytogenes in table-eggs (17) 
such as: 1) choosing of healthy 
mother‘s hens     (to obtain eggs-free 
pathogens), 2) hygienic measures in 
the farms during handling and storage,     
3) using of hot soapy water with those 
come in contact with eggs and eggs 
containing foods in work areas, 4) 
eggs must be held at low temperature 
(5 C°) to prevent proliferation of 
pathogens,             5) cleaning with 
sanitizer minimizes the contamination 
of shells, 6) educational programs for 
consumers informed the risks resulted 
from eating under cooked eggs 
particularly the elderly and                
immune-comprised persons who are 
more susceptible to infection, and 7) 
pasteurization of egg products as 
statutory requirements in many 
countries. 

CONCLUSION 

Since Listeria species were found to a 
large extent in our table-eggs samples 
and Listeria monocytogenes was 
encountered, it should be mandatory 
to perform routine controls to screen 
table-eggs for detection of Listeria 
spp. Our findings suggest that Listerial 
infections are not a potential risk in 
Baghdad province; it is strongly 
recommended however that these 
products are monitored carefully. The 
implementation of Hazard Analysis 
and Critical Control Points (HACCP) 
Programs in table-eggs industries is 
essential for addressing food safety 
for population of Baghdad province, as 
well as intervention and education of 
people involved in the production, 
processing and monitoring the table-
eggs. 
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Inulinase Enzyme

Kluyveromyces marixians
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Kluyveromyces marixians

Inulinse enzyme

31.5

4.52435

150

 
 

 
ABSTRACT 

 
We obtained the Yeast Kluyveromyces marixians from Baghdad University - 
College of Agriculture / Department of food industries and biotechnology after its 
isolation and diagnosis, identified the optimal conditions for the production of the 
inulinase enzyme from the local isolate, by using submerged culture by using the 
sucrose, yeast extract and peptone medium. Optimization studies revealed that 
sucrose was the best carbon source at 3%, peptone and yeast extract 1.5% as a 
nitrogen source, at initial pH 4.5 for 24 hours at 35OC by using shaking incubator at 
150 rpm
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ABSTRACT 
 

Fermented dairy products like yoghurt were prepared from skimmed cow's milk by 
using the following different thermophilic starter strains of Lactobacillus delbruckii 
subsp. bulagaricus and Streptococcus thermophilus , which they are used as single 
and mixed cultures . The bacterial count , the acidity which reflected by pH value and 
the rheological assessment (consistency) of the final product were measured after 24 
hours at 30C°  and 6 hours at 45C° of incubations . The result of mixed cultures No.1 
Lactobacillus delbruckii subsp. bulagaricus (27558) , Streptococcus thermophilus 
(14485) and No.3 Lactobacillus delbruckii subsp. bulagaricus (21815) , 
Streptococcus thermophilus (14485) showed high synergistic effect when incubated 
at 30C° as well as the lactobacilli cultures enhanced the growth of streptococci 
strains. The supplementation of streptococci by the supernatants of lactobacilli 
improved the consistency of the final product which produced by Streptococcus 
thermophilus strains (14485) and (19258), this improvement of consistency could be 
attributed to the increase of acidity. 
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ABSTRACT 

Synthetic Biology represents an important change in the direction of genetic 
technology, which, over much of the past 20 years, has focused on deciphering 
genetic information (gene sequencing) in order to identify and understand the role of 
genes found in nature. As a result of that it is now possible by using engineering 
concepts borrowed from electronics and computing, synthetic biologists are building 
simplified versions of bacteria, re- programming DNA and assembling new genetic 
systems. As they do so, a real world technology with vast applications and 
implications is fast emerging. 
Millions of dollars of government and corporate funding are already flowing into 
synthetic biology labs. Venture capital and government funding have nurtured the 
field and the first pure- play synbio companies are now open for business. They hold 
growing patent portfolios and foresee industrial products for uses as diverse as 
energy production, climate change remediation, toxic cleanup, textiles and 
pharmaceutical production. This study outlines the new landscape of synthetic 
biology by describing its tools, and the various approaches pioneering. It will examine 
some of the emerging applications of synthetic biology and its implications.   
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ABSTRACT 

We have selected a number of battery factory workers, 25 volunteers to evaluate 
their exposure to the heavy metal lead, by cytogenic method and by checking the 
concentration of lead in their blood . We found that the volunteer No. 21 had the  
highest concentration of lead about 1.68 (PPM ). & micro nuclei about 57 in 1000 
mytotic cells and the lower value was 0.02 (PPM). micro nuclei 2 was found  in the  
blood of the volunteer No. (11)  when it is compared  with the control 0.009 ppm.  We 
selected   three volunteers  blood which have highest concentration of lead as No. 
17, 18 and 21, the value  of lead concentration was0.51,1.30,1.68  (PPM ) 
respectively . We found that if the lead  concentration elevated the ALAD activity 
declined and the concentration of GSH decreased and increase the concentration of 
GSSG, TBARS & ZPP.  
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ABSTRACT 

This study was conducted to examine the effect of in ovo injection with different levels of 
vitamin B12 on embryonic development, chick‘s quality and some blood characteristics. Tow 
hundred hatching eggs (Ross) were divided into four groups (100 eggs/group) and assigned 
randomly to four treatments, T1: control; T2: 0.4; T3: 0.8 and T4: 1.2 μg B12 was injected for 
each group respectively. This study includes measuring embryo length, diameter of blood 
vessels, length of area pellucida, number of somites at 48hr. of incubation. Embryo weight, 
weight of allantoises, amnion sac and fluid, yolk weight, white weight at 14 days of incubation. 
Hatchability, chicks quality which include (chicks weight, chick length, back length, breast 
length, breast width, thigh length, drum stick length, and shank length). Internal organs 
weight, cholesterol, total protein, albumin, globulin, GOT and GPT enzymes. Results 
indicated that in ovo injection with B12 resulted in significant (P<0.01) increase in embryo 
length and number of somites and (p<0.05) higher in blood vessels diameter at 48 hr. of 
incubation. Embryo weightwas significantly (P<0.01) higher, allantoises weight (P<0.05) 
higher, While yolk and albumin weight were significantly (P<0.05) lower at 14 days of 
incubation. Hatchability was significantly (p<0.01) higher in the B12 groups. Chick‘s weight, 
thigh length, drum stick length and leg length were significantly. (P<0.05) higher in B12 
groups after 4-6 hr. post-hatch. Internal body organ weight, cholesterol and plasma albumin 
were significantly (P<0.05) higher than the control group. It could be included from this study 
that in ovo injection with vitamin B12 improve most of the parameters that were measured 
and could be used as good indicator of chicks quality.  
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ABSTRACT 
 
Accomplished detection of  Chlorinated Pesticide Residue in (25) samples of local 
and imported meat (Iraqi, Newzealand, Malaysia, Indian) collected randomly from 
local markets (Baghdad ,Babel ,Wasset ,Alomara). 
 Use the gas chromatography technique by using Flamo Ionazation Detecror (FID)  
for detection of DDT pesticide or his decomposed products (P,P-DDT، P,P-DDD  
،P,P-DDE  , O,P-DDD , O,P-DDT). 
The results showed that (16) Indian meat samples from (20) samples which 
estimated 80% contaminated with Chlorinated Pesticide Residue , other samples 
appeared free from these pesticides. 
Consumption of contaminated meat with pesticides Residue continuously , causing 
accumulation it in the lipid tissues and causing risk on his health. 
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