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FORWARD

Dear Collegues,

I used to start my message by the achievements we try always to do and by the idea that was born to
put between your hands our journal — IJST. Today, I write you about how our journal is moving to the
new volume as we are now in 2016, eleven years without stop, despite the challenges we faced, and
despite all constraints that our beloved Arab countries have while they are looking for more
development achievements. What I want to say, is that the only weapon, as well as the tool to proceed
to the gate of development is science and how we can use and adopt all the ways that make our
cultures, our thoughts and our talents and research efforts to be converted into practices to improve
life for us and for the coming generations and let the other parts of the world listen to us very
appreciately.

Let me present my deepest thanking and great recognitions for all people and institutes who faithfully
gave IJST their concerns, their cares, and their patiences to keep it as one of the leading journals in
Arab and international worlds.

Thanks a lot for Prof- Jamal Abbas and Dr. Abdullah Al- Shebani from University of Kufa, Dr. Atheer
Al- Douri , Prof- Hazim Al- Daraji from University of Baghdad, Prof. Waleed Al- Murrani for his
endless support from Plymouth University, Prof. Abdulbari Abbas Al- Faris from University of Basrah,
and finally to the one who stands always behind this great effort and performs her best with no
disperence, non stopping, and with full of faith, loyalty and creative footprints at 1JST, the Editorial
Board Secretary of IJST. With you all, IJST is now here, and will continue as long as we breath, as we
believe on our goal, and as we have the power from God to be with you.

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

Today, we announce a new issue of our journal, that is the fourth issue from the tenth volume of 1JST,
December, 2015.

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

Thanks a lot for all who support 1JST.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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Isolation and purification of adenosine deaminase (Aminohydrolase EC 3.5.4.4)

enzyme from serum of breast cance patients

Khalid F. Al -Rawi, Mohammad Q. Al-Ani and Muna M. Aldosary

College of Dentistry / University of Al- Anbar /Republic of Iraq

E- mail: aaldouri96@yahoo.com

ABSTRACT

The present study aimed to measure the levels of the serum adenosine deaminase (ADA) enzyme in a sample of
females patients diagnosed by breast cancer (BC), as ADA enzyme is considered one of the biochemical tools
that used to identify the breast cancer disease. serum adenosine deaminase (ADA) of fifty women with newly
diagnostic breast cancer and before any treatments were collected for the study. The results showed that the
activity of ADA enzyme was (319 IU/1), which reflected that there was an elevated level as compared with normal
level for the enzyme (2-30 IU/1). The optimization of extraction methods was achieved to isolate and purify ADA
enzyme from the serum, which included: precipitation by ammonium sulphate in saturated degree between (35-
65), which showed an increase in specific activity for partial purification of ADA enzyme crude from 0.298 to 3.44
unit/gm. the second method was ion-exchange using DEAE-Cellulose and gel filtration chromatography using
Sephadex 6B CL, by which thess steps raised the specific activity from 3.44 U/mg for partial purification ADA
and resulted from precipitation step to 7.9 U/mg after ion-exchange and 19.3U/mg after gel filtration. The
purification fold was 20.3 and 35.7 from these two steps, Molecular weight for ADA was 41KD calculated from
gel filtration.

Keywords: Adenosine Deaminase (ADA), Breast Cancer BC, Gel Filtration Chromatography (GFC).
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INTRODUCTION

Adenosine deaminase (EC.3.5.4.4) (ADA) is
involved in purine catabolism by irreversibly
convert of adenosine (Ado) and deoxyadenosine
(dAdo) into inosine and deoxyinosine, respectively.
ADA enzyme is important for purine metabolism
(1). It is presented virtually in all mammalian cells,
and it is thought that its primary function in human
beings is related to the immune system (2). The
enzyme is a glycoprotein compound consisting of a
single polypeptide chain of 311 amino acids. The
primary amino acid sequence of ADA is highly
conserved across species. The crystal structure has
also revealed that ADA is a metalloenzyme that
complexes one mole of Zn" per mole of protein.
Zinc plays a critical role in catalysis. ADA is an
endogenous enzyme generated from ATP (3). It is
essential for breakdown of nucleic acids in tissues
(4). The ubiquity and abundance of ADA in human
tissues make it an ideal enzyme for the activation of
nucleoside prodruge (5).

Several studies showed high serum ADA activity in
patients with many diseases and concluded that it
could be a good marker for them (6,7). These
diseases include cancer; which act as a group of
diseases that involve abnormal increases in the
number of cells, with the spread from one part to
others of the body in which genetically cause cell
damage (8).

Cancer is a multistep disease process and is one of
the major causes of death worldwide. Most common
types of cancer is breast cancer, which refers to the
malignant tumor that is developed from cells in the
breast (9). Adenosine is an important signaling
molecule that exerts major anti-inflammatory
actions in tumorous conditions (9).

The increase of ADA activity could lead to
scavenging of important molecule i.e. adenosine.
Increasing the activity of ADA has been reported in
breast cancer patients in different stages as
compared to controls (10). These findings might be
important for diagnostic purposes in advanced
breast cancer. Therefore, assessment of the levels of
serum enzyme may be significant in early detection
of carcinoma breast (11).

The aim of the present study is to isolate , purify
and study the activity of ADA enzyme in a sample
of female patients with breast cancer and evalute its
role as possible marker of breast cancer progression.
The study also is an attempt to find the relationship
between ADA enzyme and breast cancer.

SUBJECTS AND METHODS

Collection and preparation of blood samples

A total of (50) samples of blood were collected
from female patients with breast cancer. five ml of
blood were collected in plane tubes from the
patients, newly BA diagnosed and before any
treatment. All women were monitored and
diagnosed as breast cancer patients. Their ages

ranged between 26 -61 years old, and all were
attended to Al- Ramadi General Hospital from
different geographic locations. The blood samples
were allowed to stand at room temperature until
clotting, then serums were seperated by centrifuge.

Derermination of ADA activity in the sample

The protocol was adopted from Giusti et. al. (12),
in which enzyme activity is defined as the amount
of ADA enzyme that forms one of micromole
ammonia in one minute, according to the following
chemical equations:

ADA

Ad ine + H20 » Ammonia + Inosine

Alaline medium

Ammonia+ Phenol+ Hydrochlorite ———————»Blue indophenol complex

The activity of ADA enzyme was determined by
using spectrophotometer analysis, = where the
colored complex was measured and absorbed at 630
nm.

Determination of total protein

Serum total protein was determined by the method
of Bradford (13), where bovine serum albumin
(BSA) was used as standard protein.

Isolation and purification of ADA

a. Ammonium sulfate precipitation: Protein was
precipitaed by solid ammonium sulfate (14). serum
was brought to (35-65 %) saturation with
ammonium sulfate. The supernet was seperated by
cooling centerifugation at 10,000 rpm for (30)
minutes. The supernatant was ignored and the
precipitates were dissolved in small amount buffer
for detecting the ideal saturation proportion of
enzyme concentration. After stirring for 30 minutes
and centrifuging as above, the enzyme activity and
protein concentration was estimated.

b. Dialysis: The partial purified enzyme was
dialyzed overnight at 4°C using solid sucrose
suger.The final volume measured and the protein
concentration was assessed,and the ADA activity
was determined (12).
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c. Ion- exchange chromatography: The DEAE-
cellulose column was used, where 3ml from the
sample was applied to a column with dimensions
2.5x10 cm. Elution was carried out at flow rate
(5 ml/3min). Using Tris-HCl buffer pH 7.6 as
elutant, the fractions were collected and ADA
activity and protein concentrations were
determined.

d. Gel filtration chromatography: The Sepharose
6B CL gel was used in column with dimensions of
2.5x15 cm.2 ml from the sample was applied to a
colume and eluted using 0.2M Tris-HCI buffer pH
7.2 with flow rates of (Sml/3min) and 9 ml for each
fraction. The absorbance of each fraction was
measured at 280 nm.

RESULTS AND DISCUSSION

The results of the present study showed that the
activity of serum ADA in the tested sample of
female patients of BA had increased to (319 IU/L)
as compared with normal level of ADA enzyme (2-
30 IU/L). Moreover, the specific activity of purified
ADA enzyme had increased compared with the
crude enzyme from (0.298 U/mg) to (3.44 U/mg).
those results are in accordant with (15-17), who
cocluded that purified ADA from breast cancer
patients. Results also were in agreement for those
concluded by (18), when ADA levels of patients
with thalassemia had reached to (98.9U/L). these
results indicated that the enzyme activity and
specific activity had increased with progress of
purification stages, which could lead to the benefit
of measuring serum ADA activity in assessing BC.
Elevation of serum ADA activity might be a
physiologic attempt of the cancer cells to provide
more substrate needed by cancer cells to accelerate
the salvage pathway activity, also the purine
metabolism and salvage pathway activity of purine
nucleotides are accelerated in the serious human
colorectal tissue (19). In addition, these findings
may be a compensatory mechanism against toxic
accumulation of ADA substrate, which means that
adenosine and deoxyadenosine are produced from
accelerated purine metabolism in the cancer cells
(20).

The outcomes of protein precipitation by salting out
technique using inorganic salts such as ammonium
sulphate [NH4(SO4)2] were the purification by
ammonium sulfate. Results in table (1) showed that
most of proteins in the tested sample were
precipitated at partial purification in saturated
degree between (35-65%), and thus caused elevated
in specific activity for partial purification ADA
from (0.298 unit/gm) in crude sample to
(3.44unit/gm) after first step in purification, and the
purification fold also had increased after
precipitation from (0 to15.1).

Table(1): Partial purification of ADA from serum of BC patients

Specific
Total Total activity . .
Step protein | activity | unit/mg puteaiion
o fold
(mg) (unit) of
protein
Crude extract 731 319 0.298 0
v -
35%-65% Ammonium 56.5 145 344 15.1
sulphate
DEAE cellulose 337 123 79 203
chromatography
Sepharose 6B CL 12.1 111 19.3 35.7

These results could be justified as ammonium
sulphate has no adverse effects upon enzyme
activity, and this result is in agreement with
(21).The specific activity had slightly increased
after dialysis. This might be due to the exclusion of
the small molecules and increase of the purification
of enzyme.

Results of ion- exchange chromatography showed
that the ADA was purified until being homogenized.
These results are in accordance with those obtained
by (22, 23), which showed that there were losing in
ADA activity after ion exchange chromatography.
The use of (DEAE-cellulose) column after the step
of ammonium sulphate concentration was effective
in purification step of enzymes (24), due to the
hydrophilic nature of cellulose, and these
exchangers had little tendency to denature proteins,
which used as the first ion exchangers designed for
biological substances such as protein, carbohydrates
and nucleic acid (25).

Results from using gel filtration chromatography
showed that total activity for purified ADA enzyme
reached to (111 IU/L) and the specific activity of
ADA enzyme was increased to (19.3u/mg) by (35.7)
folds than the specific activity in last purification
step (7.9u/mg) by (20.3) folds as shown in table (1).
The apparent molecular weight was estimated for
ADA using Matrix Sepharose 6B CL calibrated with
known molecular weight proteins. The molecular
weight was determined from the standard curve,
which found that the apparent molecular weight of
ADA was 41 KD calculated after gel filtration
These results are similar to those obtained by (26),
which used gel filtration as purification step for
increasing enzyme purity.
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Fikrat M. Hassan (1), Jasim M. Salman (2) and Maysam A. Baiee (2)

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

E —mail: jasimsalman@uobabylon.edu.ig

ABSTRACT

The intention of oil consumption as fuel resources had resulted in many critical and dangerous problems that
considred as threatening situations for the earth environment, which necessarily summoned looking for alternative
fuel resources to save earth temperature and reduce its associated impacts on climate changes.

In the present study, light intensity treatment at a group of measures (125, 268 and 300 uE\m?) were used to
stimulate bioethanol production from microalga. The effects of these treatments on Chlorella vulgaris were
investiged on its growth and its carbohydrate contents.

Results showed that the growth curve of the studied alga was different among the treatments. Different times of the
beginning of the stationary phase were noticed as follows: day 13, 12 and 9 at 125, 268 and 300 pE\m*\sec of the
treatments, respectively. The growth rate (K) increased from 0.08 to 0.15 for the treatments 125pE\m?\sec
268uE\m?\sec respectively. The longest doubling time (G) was recorded in the treatment of 25puE\m*\sec (3.4
days).The treatment 300 pE\m*\sec was recorded as the highest bioethanol yield, which was 19.63% dry weight
(DW) and highest carbohydrate content, which was 18.52% DW.

Keywords: biofuel, bioethanol, light intensity, Chlorella vulgaris
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INTRODUCTION

Fuels are mostly derived from different types of
organisms or biological materials such as biofuels
(1). Many scholars around the world had — but still-
looked for eliminating the effect of greenhouse due
to unsafe use of fuel, and the raising in cost rates (2-
4). Thus, research efforts were directed to stimulate
the production of biofuels from microorganisms and
plants to improve environmental sustainability (5).
Biodiesel and bioethanol are known as biofuel
resources (6). Biodiesel is produced by algae (7-8),
while bioethanol can be produced from different
crops (9-11).

Harun et al (2010) revealed that the use of
bioethanol has more advantages over other fuels in
terms of toxicity, ability to biodegration and no
need for modifying the engine (12).

A number of bio feed stocks were tested to stimulate
bio-fuels from different organisms. Algae was used
for this purpose and considered as a promising
resource (13,14).

There are advantages, features of using microalgae
in terms of short life cycle, easy to cultivate in the
laboratory and its ability of fixing dioxide carbon
through photosynthesis (15). These microalgae can
be selected as bioethanol producers due to their
ability to produce carbohydrates in high quantity
compared with lipid contents (16). Chlorella
vulgaris is one of these microalgae in which it
produces up to 37% DW of carbohydrate (starch).
However, other microalgae can be used if they have
higher starch contents (17).

In Iraq, the studies of biofuel were started recently
(7,8, 18). These studies were conducted on biodiesel
production from local isolated algae from Iraq. No
studies were recorded on bioethanol in Iraq.

The present study aimed to isolate and purify C.
vulgaris from local habitats in Iraq, and examine the
ability of the algae to produce ethanol and catalyze
ethanol production at different light intensities.

MATERIALS AND METHODS

Isolation and purification of Alga C. vulgaris:

Alga C. vulgaris was isolated from artificial canal
around University of Babylon campus near Al-Hilla
City. The alga were cultured in modified Chu-10
(Table 1).

Two techniques were used to isolate and purify the
algae, serial dilution and streaking on plate agar
methods. The cultivation period was 14 days after
inoculated 10 ml of isolated alga to 100 ml of
culture media and then transported to a glass
container (five liters).

Table (1): The components and concentrations of
modified Chu-10 medium (19).

Nz, @1 Chemical formula of | Concentration
stock
solutions each salt (g\)
1 MgSo4.7H,0 10
2 K,HPO, 4
3 NaNo; 8
CaCl, 16
4 FeCls 032
5 EDTA-Na 4
6 NaCl 30
7 N32C03 8
MnCl,.4H,0 0.02
(NH,4) 6M070,4.4H,0 0.028
] ZnSo4.7H,0 0.224
CuSO4.5H20 0.08
CoCl,.6H,0O 0.004
H;BO; 0.288

The growth parameters were calculated as follows:
Growth curve and daily optical density (7). The
following equations were used to calculate both
growth rates (K) and doubling time (G):

(log OD+— log ODy)

K= x 3.322

0)

0.301
= @0)
Where,

t: time (day)
ODy: Optical density after (t) day
ODy: Optical density at zero time

Experimental procedure:

The cultivation of the isolated alga was applied under
268 pE\m?sec. This light intensity is considered as
control. Other two treatments of light intensities were
used (125, and 300 pE\m?\sec). Light intensity was
measured by Lux meter (21).

Hydrolysis process:

In a stationary phase, 200 ml of C. vulgaris were put
in Erlenmeyer and heated on a hot plate. The heating
process lasted for two hours £2 min with a heating
temperature of 100°C £2°C, and then cooled until the
temperature reached 45°C £2°C (22), and a-amylase
enzyme was added with the concentration of 0.24
2/200 ml substrate and incubated for 80 min (23).
Once hydrolyzed, hydrolysates were filtered using
filter paper to be taken as supernatant. Supernatant was
then centrifuged at 9000 rpm for 15 min. Centrifugated
supernatant was sterilized, and used for the substrate of
fermentation.
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Serial Dilution
Method
Streakingon
Plate Agar

Fermentation process:

Saccharomyces cerevisiae was obtained from
microbiology laboratory at University of Babylon. It
was added to a concentration of 10% (ODgyonm =
0.5) and 2.5 ml volume into the 500 ml bottle
fermenter containing 200 ml of substrate Chlorella
vulgaris, incubated for 120 hrs at room temperature
(30°C £2°C). If still experiencing increased levels
of ethanol, the fermentation was continued. The
fermentation process was stopped as ethanol levels
had been reduced (22).

Ethanol analysis:

Samples were analyzed by HPLC system (24),
model Knauer. HPLC consisted of aceternitril
(100%) as a mobile phase, while the stationary
phase was C18 column, dimension (25cmx 4.6mm
x5um), injection flow was 1.2 ml/min, the
absorption of UV 210. Ethanol standards used in the
experiment were analytical grade and were
purchased from Sigma-Aldrich. The samples were
filtered by millipore filter 0.45 um, and the retention
time was used to identify the compound. (Figure 1).
The area under the peak was used for calculating the
concentration of samples as the following formula:

Concentration of sample (%) = Area of ethanol peak +100

Total area

Water Sample

Experimental plan

AlgaeIsolation and
Purification

Algae Classification

Alga Cultivation for : »
Biomassat Different: |~ Light Intensities

Determination of K,G
and Carbohydrate
according to Dubois ot al,,

1956

'|

The experimental date was analyzed via gene stat
discovery (2012) to explain the effect of different used
light initensites on carbohydrate and ethanol
productions. Significant differences (p<0.05) were
calculated by using least significant difference (LSD).

RESULTS AND DISCUSSION

Isolated alga and effect of light intensities on
growth curve

C. vulgaris was obtained successfully, and it was
identified according to (25) and (26) as follows:

Class: Chlorophyceae

Order: Chlorococcales

Family: Chlorococcaceae

Genus: Chlorella vulgaris Bejerinck

Different growth rates were observed for isolated and
treated algae (Figure 2). Monitoring the alga entry to
the stationary phase was done at different days
according to experimental light intensity.  The
cultivated alga entered their stationary phase in
different days according to treatments as follows: in
the 9 days for treatment 300pE\m?\sec, 12 and 13 days
for treatments 268 and 125 pE\m?sec.

The K values were followed in 0.08 at 125uE\m?\ Sec,
0.09 at 300 pE\m?\ Sec and 0.15 at the 268 pnE\m?\ Sec
(control). Significant differences were recorded in K
values (p<0.05) between all treatments (Figure 3).

The results recorded different doubling times (G) for
C. vulgaris among treatments. The G for control was
two days, while 3.4 days at 125uE\m*sec and 3.1
days at 300 pE\m?\sec. Also, significant differences
were recorded in G (p<0.05) between control and all
treatments (Figure 4).

Effects of light intensities on the carbohydrate
content and amount of ethanol production

Carbohydrates could be wused for bioethanol
fermentation (27) and when the carbohydrate content
increases the bioethanol production increases too, and
that was observed in this study. The present study
results showed an increase in carbohydrate contents of
the C. vulgaris in response to increasing light
intensities. The lowest contents were recorded in the
treatment of 125 pE\m*sec and increased
exponentially in other treatments as follows; 17.35%
in the control treatment (268 pE\m*sec) and 18.52%
in the treatment of 300 pE\m?\sec (Figure 5).
Statistically, there were significant differences among

treatments. This increase in carbohydrate contents was
a response to photosynthesis processes (28,29).

by §. cem Ethanol Production
Analysis by

HPLC

Figure (1): Experimental design of ethanol production from C.
vagaries under different light initensites
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Figure (2): Growth curve of C. vulgaris at different levels of light intensities (WE\m*\sec) A= 125; B=268(control);
C=300.Cultivation conditions: light intensity 268 nE/m?*/Sec, temperature 25+ 2 C° and 16:8 light: dark period
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Figure (3): Growth rate of C. vulgaris at different light intensities (nE\m?*\sec). Cultivation condition: light intensity 268
pE/m?/Sec, temperature 25+ 2 C° and 16:8 light: dark period. LSD, least significant differences of means
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Figure (4): Doubling time of C. vulgaris at different light intensities (nE\m*\sec). Cultivation condition: light intensity 268
pE/m?/Sec, temperature 25+ 2 C° and 16:8 light: dark period. LSD, least significant differences of means
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Figure (5): Ethanol and carbohydrate content of C. vulgaris at different light intensities (WE\m*\sec). Cultivation
condition: light intensity 268 pE/m?*/Sec, temperature 25+ 2 C° and 16:8 light: dark period. LSD, least significant
differences of means

When algae was exposed to suitable light intensity
with respect for light period the chemical organic
composition, including carbohydrate will increase
(30). In light-dark cycle, light favors the
accumulation of carbohydrate and in the absence of
light, cells obtain their energy by metabolizing
carbohydrate, and this energy is used to synthesis
protein (31). The same results of increasing in
carbohydrate in response to increase light intensity
was noticed by (7). Higher carbohydrate content
was reported 15.95% for Spirulinaplatensiswhen
exposed to high intensity light in a fiber class
chamber (32). It was noticed by (33) that an increase
of light intensity had an affect on the hydrolysis
process of photosynthesis.

Bioethanol production of C. vulgaris increased
from 16.50% in treatment 125 pE\m?\sec to 19.63%
in treatment 300 puE\m?sec. While It was 17.34%
in the control treatment. Bioethanol yield (%)
showed significant differences between all
treatments (Figure 5).

Other previous studies noticed the same results. A
study conducted by (23) showed an increased
production of ethanol from S. cerevisiae (4.42%
ethanol (v\v)) with addition of a-amylase enzyme at
0.06 g for 120 hours. Another study also reported

that the ethanol produced from algae Spirogyra in
anaerobic conditions was 11.36% (v\v), while in
aerobic conditions was 2.16% (v\v) (34). Results of a
study conducted by (35) reflected the success of
producing 85 ml of ethanol from extracted
carbohydrate by S. cerevisiae fermentation process
from Chaetomorpha sp.

CONCLUSIONS

The alga C. vulgaris was considered as a source of
ethanol production. The different light intensities
influenced the carbohydrate content, and increased the
bioethanol production of C. vulgaris. The high
carbohydrate content and bioethanol yield were
obtained when the light intensity is 300 nE\m?\sec.
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Histopathological and anatomical changes induced in the internal organs (heart,
lung, liver and Kkidney) of laboratory mice after exposure to different
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ABSTRACT

A commercial detergent Flash (toilet bowl disinfectant), is a widely used and easily available in most houses in
Basra province. The present study aimed to investigate the general health risks of this detergent with emphasis on
anatomical, histopathological, weight and general behavior effects by ingesting 30 mice ( weighting about 22- 30
g) with detergent solutions. The mice were randomly divided in to five groups with 6 mice in each group. The
control group was given ordinary water, while the experimental groups were given 25,50,75 and 100% of the
detergent solutions, respectively as the only source of water for about 30 days.

The relative growth rate (RGR) in percentage of the control mice was 6.3, while the RGR of the experimental mice
of 25,50,75 and 100% of the detergent solutions were -14.28 ,-30, -50 and -33.33 , respectively. A significant
difference ( p > 0.05) existed between the mean weight of the control mice and the mean weights of the
experimental mice with the 25,50 and 75% the detergent solutions . The anatomical alterations were observed in
the internal organs (heart, lung, liver and kidney ) structures of the experimental mice including marked black
spots, hemorrhage and swollen, and the prominent features were shown in lung. The most important
histopathological changes observed in the internal organs (heart, lung, liver and kidney) of the experimental mice
included hemorrhage, congestion, infiltration of inflammatory cells and vacuolar degeneration in compared with
the control mice . Results demonstrated that abnormal behaviors such as sluggishness, stress and increased
mortality rates increased as the increase of the concentration of detergent solutions. The results indicated that the
exposure to the toilet bowl detergent is highly health hazard even at small amount, and must be taken into
consideration.

Keywords: flash, anatomical alterations, mortality rates, mice, relative growth rate (RGR).
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INTRODUCTION

Detergents are materials which aid in the removal of
dirt or other undesirable matters from contaminated
surfaces. Until the 1990s, soap was the only
important detergent in the market, but today, soap is
one of the numerous detergent products (1).
However, modern technology has led to the
creation of synthetic detergents that have gradually
replaced soap in the laundry. Today, detergent
market is highly competitive, where different brands
are competing to get more consumers(2).

Detergents are widely used in both industrial and
domestic  premises to cloths, equipments,
installation, heavy-duty machines and vehicles (3,4).
The increasing domestic health hazards and
environmental pollution arising from detergent
exposure are reducing the popularity of its
usefulness (5) . There is no doubt that detergent
exposure poses health risks to man and other
animals, but the most important issue relies on what
they actually act and cause and how dangerous they
really are (6).

Toilet cleaning agents were also popular because
they were available in almost every house . They
involve in both intentional and unintentional
exposure. Exposure to toilet cleaner could cause
severe gastrointestinal injury and permanent
morbidity (7) . A study from Turkey reported that
corrosive ingestions led to high fatality (8). Public
education regarding the danger of toilet cleaner
should be implemented (7).

Toxic effects of surfactants are usually presented
after a direct contact with eyes and skin, mainly
characterized by irritation, redness, itching, scaling
in eyes, and erythema, contact dermatitis (skin), or
harmful effects if swallowed e.g. damage of
intestinal wall and internal organs (liver, kidneys
etc.). Inhalation of aerosols causes respiratory
tract irritation, and have carcinogenic, teratogenic
and mutagenic effects after chronic exposition, but
there is usually a lack of experimental data
(material safety data sheets). Surfactants act as
deleterious agents mainly in microorganisms and
water organisms, thus are chiefly used as
disinfections or inhibitors of the fungal or algae
growth (9).

The aim of this study was to examine the
histpathological and anatomical alterations in the
organs of mice (heart ,lung, liver and kidney) that
induced by exposure to different concentrations of
the toilet detergent trading brand (Flash).

MATERIALS AND METHODS
Detergent (flash) properties

FLASH (Bowl Disinfectant) Made by Spartan
Modern Industry Company, Jordan, was obtained
from Basra local market. The chemical constituents
of the detergent as stated by the manufacturers
include surfactant, HCL(10-15%), N-alkyl dimethyl
benzyl ammonium chlorides, tribultylin chloridem
complex of ethylene oxide, and compensate of
abietylamine (less than 5%).

Animal husbandry

Thirty mice of both sexes weighting about ( 22-
30g) were obtained from animal house at the
College of Education, University of Basra. The
animals were left in the laboratory for one week to
acclimatize before the experimental work and the
mice were fed with a mixture of ground wheat,
yellow corn and protein (3:2:1).

Experimental design

Mice were randomly divided into five groups with 6
mice in each group after taken their initial weights.
Four concentrations (25,50,75 and 100% ) of the
toilet detergent were prepared. The control group
was administrated by ordinary water. The
experimental groups were administrated by
25,50,75 and 100% of detergent solution
respectively, as the only sources of water. After one
month of experiment, the final weights of the mice
were taken and the calculation of relative growth
rate (RGR) according to (10) were achieved by
using the following formula:

W, — W,
T

RGR (%) = 100

Where:

WF= final weight

W 1= initial weight
T= period of exposure

Anatomical and Histpathological examination

At the end of experimental period (4 weeks) or
when any mouse was died, the anatomical pictures
(macroscopic) of any changes in the organs of the
mice were picked up. Then The internal organs
(heart, lung, liver and kidney) were processed in a
routine paraffin embedding procedure. Sections
of 5 pum thick were taken which were later
stained by hematoxylin and eosin method. Stained
sections were examined by a light microscope.

Statistical analysis

Data analysis was created with Microsoft Office
Excel 2007. Comparison of data among
experimental and control groups were calculated
using students t-test. P> 0.05 was considered as
statistically significant.

RESULTS

Table (1) showed the adverse effects of Flash
detergents on the weights of mice. The mean weight
change of the control mice was 3.1 g, while the
mean weights change of the experimental mice
placed in 25,50,75 and 100% of detergent solutions
were -3.3,-3.1,-3.6 and -5.8 g respectively. Also ,
the relative growth rate of the control mice in
percentage was 6.3, while the relative growth rates
of the experimental mice exposed to 25,50,75 and
100% of the detergent solutions were -14.28,-30,-50
and -33.33 respectively.
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Table (1): Effects of Flash detergent solutions on the weights of the mice

Flash Mean of initial weight Mean of final weight Mean weight L)
concentrations (0 day) (30 days) change SISt LSV IS
(RGR)
Control 23+2.8 26.1+24 3.1 6.3 % 0.33371**
25 % 22.8+0.9 195+1.3 -3.3 -14.28 % 0.004*
50 % 225+ 1.6 193+1.7 -32 -30% 0.003*
75 % 22+2.0 183+1.9 -3.7 -50 % 0.001*
100 % 25+2.8 19.1+19 -59 -3333% 0.14334**

Note: Data were expressed as Mean + SD, when (*) P> 0.05 significant from control and when (**) P> 0.05 not significant
from control.

The most important results of  anatomical and 100% of the detergent solutions in comparison
examination of experimental mice of the internal with the control mice. The most prominent features
organs (heart, lung , liver and kidney) were marked were shown in lung. The results of anatomical
black spots , hemorrhage and swollen in 25,50,75 examination of internal organs were shown in

Figures (1, 2:1, 2:2, 2:3 and 2:4).

Figure (1): anatomical examination of internal organs. Figure (1:1): Control mice showed the normal anatomical
structures of internal organs, a: heart b: lung c: live. Figure (1:2): Experimental mice exposure to 100% detergent
showed black spots, hemorrhage and swelling in a:heart,b: lung c :liver d: kidney. Figure (1:3): Experimental mice

showed hemorrhage marked hemorrhage in a: lung, b: congested and swelling in liver and c: heart. Figure (1:4):

Experimental mice showed hemorrhage and black spots in a: kidney
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Figure (2:1) Experimental mice exposure to a:25%, b: 50% and c: 75% detergent show increase hemorrhage, congestion,
black spots and swelling in heart with increase concentrations of detergent

Figure (2:2): Experimental mice exposure to a:25% detergent b:50% detergent and c:75% detergent show increase
hemorrhage, congestion, black spots and swelling in lung with increase concentrations of detergent

¥

Figure (2:3): Experimental mice exposure to a:25% detergent b:50% detergent show increase hemorrhage, congestion,
black spots and swelling in liver with increase concentrations of detergent

No pathological changes were observed in the
internal organs of the control group (Figure 3). The
results of histopathology examination of the internal
organs of the experimental mice showed marked
pathological changes. The heart showed degenerate
and vacuolated myocardial muscle cells,
hemorrhage and congestion changes in 25,50,75 and
100% of the detergent solutions, respectively
(Figure 4). The lung of experimental mice suffered
areas of emphysema ,congestion, hemorrhage and
dilated of bronchiole in the 25 and 50% of
detergent, prominent hemorrhage and congestion in

the75 and 100% of the solutions (Figure 5). The
kidney showed cortical areas of dilated tubules ,
cortical aggregate of lymphocytes, hemorrhage and
focal pyelonephritis in 25,50 and 75% of the
detergent solutions and sever hemorrhagic and
congestion changes in the 100% of the detergent
(Figure 6). The liver showed congestion, few
periportal foci/areas of mononuclear cells, sinusoid
foci of activated/proliferated kupffer cells,
hemorrhage ,congestion and dilated blood vessels in
the 25,50,75 and 100% of the detergent solutions,
respectively (Figure 7). Finally, the experimental
mice showed marked reduce in body weight,
sluggishness and high mortality rate compared to
the control group.
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Figure (4): Heart of experimental mice show a: congestion b: vacuolated myocardial muscle cells c: edematous fluid
d: hemorrhage and congestion
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Figure (6): Kidney of experimental mice show a : cortical area of dilated tubules b: cortical area of lymphocyte
c: congestion d: hemorrhage and focal pyelonephritis

Figure (7): Liver of experimental mice show a: congestion b: proliferative kupffer cells c: dilated of sinusoid and blood
vessels d: swelling of hepatic cells
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DISCUSSION

The reduction in the growth rates of the
experimental mice group supports the finding of
(10) who reported that different concentrations
(25,50,75 and 100%) V/V solution of detergents
had adverse effects on the weights of mice and the
relative growth rates of the mice (11), also observed
that sub- lethal concentrations of detergent in an
aquarium tank reduce the weight of catfish
(claris garieninu) exposed. The changes recorded in
body weights and relative growth of experimental
mice in this study may resulted from detoxification
(12), poor physiological conditions of the exposed
mice which led to loss of appetite, sluggishness and
high metabolic demand (13). Toilet cleaner which
contained hydrochloric acid caused more sever
gastrointestinal injury after ingestion (7), this may
cause nausea, sever digestive tract burns and weigh
loss in experimental mice.

The present study indicated that toilet flash
detergent solution induced marked anatomical
(macroscopic) alterations in the internal organs
(heart ,lung, kidney and liver), of experimental mice
such as black spots ,hemorrhage and swollen.
Similar results, have been reported by others
(14,10). Congestion is a blood circulation
disturbance due to the increase volume of the blood
in the blood capillary . Macroscopically, the
congestion of the fish liver showed dark red
colorization, and microscopically, the blood
capillary was widened and full of erythrocyte (14).
Vacuolar degeneration is known as an acute
swelling of the organ (15).

Microscopically, it was shown by the present of
vacuoles in the cytoplasm and it is usually closed
and/or around the nucleus. The vacuolar
degeneration cannot be seen macroscopically, and it
is usually shown by the swollen of the organ with
pale colorization (14).

The mechanism of swelling starts as a decrease in
02 levels which causes a drop in aerobic
respiration. To maintain ATP levels, the cells must
rely more on glycolysis. Glycolysis leads to lactic
acid builds up, which causes the intracellular pH to
drop. An acidic environment in the cell causes
dysfunction of the Na'/k" ATPas and consequent
cell swelling due to an influx of Na" and H,O.
Persistent ischemia can lead to ca™ influx
mitochondrial and lysosomal damage, and
membrane damage (16,17).

A study from Japan also recorded autopsy finding
for the woman was ingested liquid detergent that
the heart weighed 212.2 g, and contained large
amounts of dark-red liquid blood. The left and right
lungs weighed 242.9 and 182.6g respectively.
Moreover, histological examination  with
Hematoxylin and Eosin stain revealed that the lungs
were congested and edematous (18).

The major histopathological investigation of the
internal organs (heart, lung liver, and kidney) of the
experimental mice revealed that the detergent
solutions are pathogenic to mice. The
histopathological changes were as a result of
cytotoxic agents in the detergent solutions which
caused multi-organ injuries (10,19). This result
supports the findings of (10, 20-22) who reported
that the ingestion of detergent solutions can cause

multi-organ damage (10) leading to nervous system
disorders ,respiratory illness, birth defects, cancer
and even death except the cancer probably due to
short duration of the study (10, 23).

This study indicated that the main histopathological
alterations such as congestion, cellular infiltrations
and vacuolar degeneration varied with the
differences in concentrations and period of exposure
to the detergents, congestion and vacuolar
degeneration increase with the high concentration
while the cellular infiltrations more prominent in 25
and 50 % of detergent solutions and long period of
exposure; this result in agreement with the
submission of (22), who reported that, the major
histological abnormalities observed were edema
cellular infiltrations, congestion of central vein and
cellular necrosis which showed a progressive
architectures distortion at varied concentrations and
period of exposures. (24), revealed that the longest
time interval of lowest concentration was more
damaged compared to the shortest time intervals of
highest concentrations. In the present study ,dilated
of hepatic and cortical renal tubules of the
experimental mice may be due to the toxic effects
of the detergent solutions; this result support by
(17), who reported, this is justifiable since the renal
tubules are particularly sensitive to toxic influences,
in part because they have high oxygen consumption
and vulnerable enzyme systems, and in part because
they have complicated transport mechanisms that
may be used for transport of toxins and may be
damaged by such toxin.

Also in the present investigation, the experimental
mice showed abnormal behavior such as
sluggishness, stress and high mortality rate with
increase the concentration of detergent solutions in
contrast the control mice .The observation was in
agreement with (2), who showed the linear
relationship between the probit mortality and the
log concentration of detergent, also recorded several
abnormal behavioral response in the exposed fish
such as erratic swimming, loss of equilibrium,
resting at the bottom, loss of skin coloration and
sudden fish death. The sluggishness, low fecundity
and high mortality rate observed in the exposed
mice were direct consequences of impaired health
and poor physiological conditions of the mice(9).
Moreover it was reported that the pesticide and
toilet cleaning agents caused severe morbidity and
mortality (7). However, this result did not record a
significant value on the weight of the experimental
mice in the 100% of the detergent solution.
Probably, due to sudden death of the experimental
mice in about 2-3 days after exposure to this
concentration.

In conclusion, this study demonstrated a direct
correlation between detergent exposure and
histopathological changes observed in the internal
organs (heart, lung ,liver and kidney), also the
histopathological alterations and mortality rate
depend on the concentration and period of exposure
to the detergent. Finally, it is hoped that the results
of this study will be useful for educating people on
health risks that induced by detergents exposure and
planning of health care. Also, more researches
should be done on the genotoxic and cytotoxic
effects of the toilet cleaning agents that available in
most houses.
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ABSTRACT

Kidney diseases are considered as the third amongst life threatening diseases, after cerebrovascular and heart
diseases. Cardiovascular disease is a common cause of death in patients with ESRD and advanced renal
insufficiency. Anemia is common in chronic renal failure and can lead to left ventricular hypertrophy. Pericarditis
also is common and may occur in two patterns. Pattern I is a hemorrhagic pericarditis that is treated with
hemodialysis, while pattern Il can occur in patients who are adequately dialyzed; it may be associated with
hemorrhage and tamponade.

The present study is classified as a prospective study, which was carried out at Baquba Teaching Hospital, Renal
Dialysis Unit, Medical Department. The study was conducted from 28™ September 2013 to 15™ March 2014. The
sample was composed of 70 patients, 39 were male and 31 were female.

The aim of the study was to evaluate the ECG changes in patients with chronic renal failure in Baquba Teaching
Hospital.

Results showed that there were abnormalities in ECG of patients with chronic renal failure. These abnormality
signs included :sinus tachycardia (20%) ,sinus bradycardia (4%), P-pulmonale (5.7%), P-mitrale (1.42%), broad P-
wave(11.4%) ,prolong P-R interval (8.57%), ST segment depression (2.85%), ST segment elevation (2.85%),
T-wave inversion (37.1%), hyperacute T-wave (7.14%), LVH (4.28%), atrial fibrillation (5.7%), RBBB(5.7%),
and LBBB(1.42%).

The study concluded that many ECG changes in CRF could occur, mainly hyper acute T wave and sinus
tachycardia, and that those abnormalities could increase the incidence of morbidity and mortality from cardiac
arrhythmia in patients with CRF.

Keywords: ECG- changes, CRF.
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INTRODUCTION

Kidney diseases rank 3™ amongst life threatening
diseases, after cerebrovascular and heart diseases
(1). The incremental risk of cardiovascular diseases
in those with chronic kidney diseases (CKD)
compared to the age- and sex-matched general
population ranges from 10- to 200-folds, depending
on the stage of CKD. Between 30 and 45% of
patients reaching stage 5 CKD already have
advanced cardiovascular complications (2).
Cardiovascular disease is a common cause of death
in patients with ESRD (End-stage renal disease)
and advanced renal insufficiency. Anemia can lead
to left ventricular hypertrophy. Pericarditis may
occur in two patterns. Pattern 1 is a hemorrhagic
pericarditis that is treated with hemodialysis.
Pattern II can occur in patients who are adequately
dialyzed; it may be associated with hemorrhage and
tamponade (3).

End-stage renal disease (ESRD) and cardiovascular
disease have been inextricably linked since the
carliest days of chronic dialysis. The first patient on
long-term dialysis, died of myocardial infarction
(MI) in 1970, at the age of 50 years, 11 years after
starting hemodialysis (2).

The burden of cardiac diseases in all phases of renal
failure is high, and thier clinical impacts are grave.
The most frequent clinical manifestations are IHD
and CHF. IHD may be atherosclerotic or non-
atherosclerotic in origin. CHF results from IHD,
cardiomyopathy, or both. The manifestations of
uremic cardiomyopathy include concentric and
eccentric LVH and systolic dysfunction. Risk
factors for cardiac disease in uremia include age,
diabetes, hypertension, anemia, volume overload,
hyperparathyroidism, dyslipidemia, and perhaps
uremia itself (4).

Four reasons may explain why patients with renal
dysfunction have poor cardiovascular outcomes in a
variety of settings: (1) excess comorbidities
associated with CKD and ESRD, in particular DM
and heart failure; (2) therapeutic nihilism; (3)
toxicity of therapies; and (4) special biological and
pathophysiological factors in renal dysfunction that
cause worsened outcomes (5).

Heart failure is common and is due to sodium and
water retention, acid-base changes, hypocalcaemia
and hyperparathyroidism, hypertension, anemia,
coronary artery disease, and diastolic dysfunction
secondary to increased myocardial fibrosis with
oxalate and urate deposition and myocardial
calcification. Uremia itself may also impair
myocyte function. Smoking contributes not only to
cardiovascular risk, but also to an accelerated rate
of fall of glomerular filtration rate (GFR) (6).
Chronic renal failure is defined as progressive and
irreversible loss of renal function. Loss of 75% of
(GFR) typically does not result in pronounced
symptoms, because the remaining glomeruli adapt
with hyper filtration, and the surviving tubules
adjust by maintaining adequate acid-base, fluid, and
electrolyte balance (7).

The common causes of chronic renal failure can be
summarized as follows:

1. Diabetic nephropathy.

2.Hypertensive nephrosclerosis.

3. Glomerulonephritis.

4. Renovascular disease (ischemic nephropathy).

5. Polycystic kidney disease.

6. Reflux nephropathy and other congenital renal
diseases.

7. Interstitial nephritis, including analgesic
nephropathy.

8. HIV-associated nephropathy.

9. Transplant allograft failure (chronic rejection)

@®).

ESRD is identified on biochemical and clinical
grounds as that point when despite conservative
measures, the patient will die without the institution
of renal replacement by dialysis or transplantation
).

ECG abnormalities in chronic renal failure include
in P and QRS waves (flat and broad P wave,
disappearing P wave, widening of QRS wave, ST
segment and T waves (tent-shaped T wave,
shortening QTC interval, and depression or
elevation of ST segment) (10).

Aim of the study

The study was conducted to evaluate the ECG
changes in patients with chronic renal failure at
Baquba Teaching Hospital, Diyala Province in Iraq.

PATIENTS AND METHODS

The study was carried out in Baquba teaching
hospital at: renal dialysis unit, medical department,
coronary care unit and emergency department,
between 28" September 2013 to 15 March 2014
on a total sample of 70 patients suffering from
chronic renal failure, (39 were male and 31 were
female). For every patient with CRF, full history
was recorded regarding the history of chronic
diseases and medications. ECG was done for each
patient, then analyzed for any changes occurred.
Echocardiography was done for certain cases to
detect left ventricular hypertrophy, systolic function
and pericardial effusion with tomponade.

RESULTS

The results of ECG readings showed that 15 ECG
were normal and 55 were abnormal (Table 1). The
abnormalities in ECG of patients were recorded as
follows:

1. sinus tachycardia(20%) and sinus bradycardia (4%)
(Table 2).

2. P- pulmonale (5.7%), P-mitrale(1.42%), broad P-
wave (11.4%) (Table 3).

3. prolong P-R interval (8.57%) (Table 4).

4. ST segment depression (2.85%), ST segment
elevation (2.85%) (Table 5).

5. T-wave inversion (37.1%), hyperacute T-wave
(7.14%) (Table 6).

6. LVH(4.28%), atrial fibrillation(5.7%), RBBB
(5.7%), and LBBB (1.42%).
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Table (1): ECG changes readings among the study

sample
ECG No. of readings %
Normal 15 21.43
Abnormal 55 78.57
Total 70 100

Table (2): ECG changes in heart rate among the study

patients

Heart rate No. of readings %

Normal 49 70

Sinus 14 20
Tachycardia

Sinus 3 43
bradycardia

Irregular 4 5.7

Total 70 100

Table (3): ECG changes in P-wave among the study

patients
P-wave No. of readings %o
Normal 57 81.43
P-pulmonale 4 5.71
P-mitrale 1 1.43
Broad p-wave 8 11.43
Total 70 100

Table (4): ECG changes in P-R interval among the

study patients
P-R interval No. of readings %o
Normal 63 90
Prolong P-R 6 8.57
interval
Short P-R 1 1.43
interval
Total 70 100

Table (5): ECG changes in ST segment among the

study patients

ST segment No. of readings %
Normal 66 94
Elevation 2 3
Depression 2 3

Total 70 100

Table (6): ECG changes in T- wave among the study

patients
T- wave No. of readings %
T-inversion 26 37.14
Hyperacute 5 7.14
DISCUSSION

Results of the study revealed that CRF was mostly
found among older patients and patients who are
suffering from diabetes mellitus, hypertension,
glomerular nephritis, polycystic kidney disease, and
begnin prostate hyperplasia.

These results were found also by (11), where the
chronic renal failure are more common among old
patients and patient with diabetes mellitus
Jhypertension, glomerular nephritis, polycystic
kidney disease, begnin prostate hyperplasia.

Results obtained from the present study were in
agreement of that obtained by (12), which reflected
the prevalence of atrial fibrillation was (4.44%),
RBBB(10%), and for ST segment change was
(3.35%). These results also were in agreement with
those revealed by (13), where the prevalences of
atrial fibrillation was (4.44%), RBBB (5%), and
for LBBB was (3.6%), as well as the results
obtained from (14).

From another side, a study conducte by (15),
revealed that ventricular arrhythmia was found in
35% of the patients, while non-controlled
hypertension was observed in 21%, absence of
systolic decency 29%, left ventricular hypertrophy
27%, and systolic dysfunction 10%, which
represented high percentages of malignant
arrhythmia that were not encountered in the present
study.

Atrial fibrillation in patients with ESRD who
undergone dialysis reported in prevalence of 13% in
patients on hemodialysis and 7% in patients on
peritoneal dialysis. Thus, the prevalence of atrial
fibrillation in patients with  ESRD seems to be 10
to 20 folds higher than in general population.
Fluctuating  levels of electrolytes  during
hemodialysis, sympathetic ~ activation  and
modulation of the renin-angiotensin system
represente additional predisposing factors for atrial
fibrillation in chronic kidney disease (16).

The study of patients with implantable cardioverter
defibrillators had revealed that patients with CKD
were more likely to use their devices for ventricular
arrhythmias, but in spite of this, they still have high
associated mortality. Minimizing risk of sudden
cardiac death can be achieved by good control of
basic parameters such as fluid balance, electrolytes
and blood pressure (17).

CONCLUSION AND RECOMMENDATIONS

Based on the results obtained by this study, it is
clear that well control of DM, hypertension and
other risk factors of CRF can help in decreasing the
incidence of CRF. Early management of CRF
complications can help also in decreasing the rates
of mortality and mortality of CRF.
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ABSTRACT

Mental retardation (MR) is a genetic disorder manifested in significantly below average overall intellectual
functioning and deficits in adaptive behavior. Mental retardation is a particular state of functioning in childhood
characterized by decreased intelligence and adaptive skills.

The aim of this work was to analyze and determine the electroencephalographic alterations in patients with
psychiatrics disorder and clinically subnormal to assess their significance.

This study consisted in a cohort analytical study, between November 2012 and March 2013 in Diyala province of
Iraq, to detect electroencephalographic abnormalities in the population of children diagnosed to be mentally
subnormal with psychiatrics disorders visited the Psychiatrics and neurophysiology clinics in Baquba teaching
hospital. An electroencephalogram (EEG) was later performed and a database was set up to record information
about age, sex, perinatal asphyxia, family history of seizures, the location of the EEG phenomenon was stated.

A total of 57 patients were included, with an average of 8.2 years; there was a predominance of male patients, with
34 males (60%) versus 23 females (40%). 35 children with learning problems (58%) and 12 with a history of
seizures (20%), 8 (13.3%)diagnosed with epilepsy. The normal EEG was in 24 (42%) and 33 considered abnormal
(58%).

Children with severe mental health problems have an increased probability of having neurological problems which
might have an impact on the ability to assess and treat the mental health problem. The most frequent location of
the abnormalities observed in the EEG of a patient with psychiatric disorders is in the temporal lobe.

Keywords: Mental health problem, Diyala province, Neurological problem
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INTRODUCTION

Mental retardation (MR) in young children is often
missed by clinicians. The condition is present in 2 to
3 % of the population, either as isolated findings or
as a part of a syndrome or broader disorder (1).
Diagnosis is highly dependent on comprehensive
personal and family medical histories, a complete
physical examination and a careful developmental
assessment of the child, which guide appropriate
evaluations for the child (2). Some definitions rely
on Intelligence Quotient 1Q scores alone to classify
individuals with MR, some only use adaptive
behaviors for classification, and others include both
1Q scores and measures of adaptive skills (3).
Regarding the cause of mental retardation,
approximately 3% of the population have an
intelligence quotient (IQ) of less than 70, among
whom a cause for the mental retardation can be
established in less than half of all cases (4). A
number of environmental, genetic or multiple
factors can cause mental retardation. It is also
believed that behavioral or social factors such as
poverty, malnutrition, maternal drug and alcohol
use, as well as severe stimulus deprivation can
contribute to MR (5). Unfortunately, in
approximately 30 to 50% of cases, the etiology is
not identified even after thorough diagnostic
evaluation (6). Genetic condition is caused as a
number of single-gene disorders resulted in mental
retardation, many of these are associated with
atypical or dysmorphic physical characteristics (7).
Prenatal causes include congenital infections such as
cytomegalovirus, toxoplasmosis, herpes, syphilis,
rubella and human immunodeficiency virus;
prolonged maternal fever in the first trimester;
exposure to anticonvulsants or alcohol; and
untreated maternal phenylketonuria (PKU) (8).
Complications of prematurity, especially in
extremely low-birth-weight infants, or postnatal
exposure to lead can also cause mental retardation
(9). Prenatal causes involve late pregnancy
(complications of pregnancy, diseases in mother
such us heart and kidney disease and diabetes and
placental dysfunction), during delivery (labour)
(severe prematurity, very low birth weight, birth
asphyxia, difficult and/or complicated delivery and
birth trauma) and neonatal (first 4 weeks of life)
(septicemia, severe jaundice, hypoglycemia) (10).
Molecular medicine has made it possible to
diagnose a number of conditions referred to as
mitochondrial cell diseases (11).

Diseases like whooping cough, measles, or
meningitis can cause mental disability if medical
care is delayed or inadequate, exposure to poisons
like lead or mercury may also affect mental ability
(12,13). Malnutrition is a common cause of reduced
intelligence in parts of the world affected by famine,
such as Ethiopia (14).

The first and most important step in the diagnosis of
mental retardation is to obtain a comprehensive
patient and family histories. Previous gynecologic
and obstetric history may reveal infertility or fetal

loss (15). Assessment of maternal health status
during pregnancy with the involved child should
include questions regarding use of tobacco, alcohol
and drugs (prescribed and illicit); lifestyle or other
risks for sexually transmitted diseases; weight gain
or loss; signs of infection; serious illness or injury
and surgery or hospitalization (16,17), type of
delivery and any complications (10). The systems
review of the child should be complete, with special
attention to growth problems, history of seizures,
lethargy and episodic vomiting, a developmental
screen should be used at all well-child visits to
obtain information about the timing of the child's
developmental milestones, any concerns by parents
or caregivers and comparison of the child's
developmental rate and pattern with those of
siblings (18). Delays in speech development are
common and may become more obvious when
contrasted with the speech development of a sibling,
inquiry should be made regarding concerns about
hearing and vision (19). Family history of fetal loss,
mental retardation, severe learning problems,
congenital abnormalities and unexplained childhood
deaths, as well as other serious illnesses in first- and
second-degree family members should be elicited. A
complete physical examination can begin with a
review of growth curves since birth, if these are
available, the child should be examined closely for
dysmorphic features or minor abnormalities, such as
unusual eyebrow pattern, eyes that are widely or
closely spaced, low-set ears or abnormal palmar
crease patterns , minor abnormalities are defined as
defects that have unusual morphologic features
without serious medical implications or untoward
cosmetic appearance. Most minor abnormalities
involve the face, ears, hands or feet, and are readily
recognized even on cursory examination (20).

The initial hope that it would either lead to specific
knowledge of cerebral pathophysiology or support
differential diagnosis in idiopathic major mental
illnesses has long been abandoned, nevertheless, it
continues to have value in the diagnosis of epilepsy,
brain damage, delirium, and dementia and in
differentiating  brain  disease from primary
psychiatric disorders (21).

Among the psychiatric patients, children have
shown more EEG abnormalities as compared

to the adult cases (22,23). Psychotic mood disorders
and “atypical” psychoses are reported to have a
higher frequency of epileptiform variants, including
the phantom spike and wave, positive spikes, and
small sharp spikes, as compared with nonpsychotic
mood disorders and schizophrenia (24).
Additionally, the insult may retard or arrest cerebral
development (maturational retardation hypothesis),
which may be expressed by the persistence of
immature EEG characteristics. Walter suggested
that many of the lesser dysrhythmias of childhood
may simply reflect delayed cerebral maturation (25).
Walter hypothesized that “certainly, deprivation or
distortion of sensory input at a certain critical stage
of ontogenetic development may engender dramatic
electrographic changes (25).
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PATIENTS AND METHODS

This study consisted in a cohort analytical study,
and conducted between November 2012 and March
2013, to detect electroencephalographic
abnormalities in the population of children
diagnosed to be mentally subnormal with
psychiatrics disorders visited the Psychiatrics and
neurophysiology clinics in Baquba teaching
hospital. An electroencephalogram (EEG) was later
performed and a database was set up to record
information about age, sex, , and prenatal history
was taken regarding maternal .PE ,epilepsy , drug
and antenatal fever. Information about delivery
type , fetal distress , fit ,mile stone ,neurological
deficit, school  performance  ,number  of
hospitalization and information about treatment
Lfinancial state of family were recorded. Regarding
examination, it was noticed if there is any
dysmorphic features or short stature and if CT scan
or MRI was done or not. Later EEG was set for all
children using 10-20 International system of
electrodes replacement . EEG made when patient
open his eye and then closed it and in a state of
hyperventilation when age and co- operation of
patients were permitted . Also EEG was recorded
during flash stimulation twice times (25).

RESULTS

A total of 57 patients were included in the study, 21
cases had family history of seizures disorder
(36.8%) and 23 case have delayed mile stones
(40.3% ). Twenty four (24) cases had normal EEG
(42%) compared to 34 cases who had different EEG
abnormalities(58%). Thirty (30) cases required
hospitalization (52.6%), while 27 did not (47.4%).
Forty one (41) cases (72%) of them had fits, ten of
them born with fetal distress (17.5%), 6 had
maternal fever during pregnancy (10.5%) with an
average of 8.2 years. There was a predominance of
male patients, with 34 males (60%) versus 23
females (40%). Thirty five (35) children were
suffering from learning problems (61%) and 12 with
a history of having had seizures (21%). Eight
(13.3%) were diagnosed with epilepsy. The normal
EEG limits were in 12 (21%) and 48 were
considered abnormal (80%). A direct relationship
was found between the presence of seizures and
EEG abnormalities. These results are shown in
tables (1, 2).

Table (1): Demographic data of the study

Yes No

Demographic data No. (%) No.(%)

Neurological deficit 6(10.5%) 51 (89.4%)

Delayed mile stones 23 (40%) 34(59.6%)

EEG Abnormalities 33 (58%) 24 (42%)

Treated 21(36.8%) 36 (63%)
Strict to treatment 18(31.5%) 39(68.4%)
Hospitalization 30(52.6%) 27 (47.3%)
Financial unsupported 43(75.5%) 14(24.5%)
Normal school 16 (28%) 41 (72%)
performance
Fit 41 (72%) 16 (28%)

Table (2): Common maternal variable data

Maternal variables N(?.(i‘s’ %) N(:I(?, %)
Fetal distress 10(17.5%) 47(82.4%)
Maternal fever 6(10.5%) 51(89.4%)
Maternal Pre-eclampsia 9(15.7%) 48 (84.2%)
Maternal epilepsy 0 (0%) 57 (100%)
Maternal chronic drug use 7(12.2%) 50 (87.7%)
Family history of fit 21(36.8%) 36 (63%)

DISCUSSION

Regarding pathological conditions, in practically all
studies a considerable proportion of the mentally
retarded showed abnormal EEGs, especially
paroxysmal activity (26). This proportion was
higher for the very low IQ subjects (27), and in
particular for the mentally retarded showing signs of
clinical epilepsy (28). EEGs usually requested when
there is a mental problems or subnormalities and
many studies was suggest the association of these
abnormalities with abnormal EEG findings and this
complies with the results of this study which show
that there is a significant EEG abnormalities
present in 58% of our cases (29). Other studies
explained that children with subnormalities have a
significantly higher probability of having EEG
abnormalities and seizure disorders, in this study
those who complained from seizure represented
(72%) of all cases ,while (36.8%) had family history
of fit ,and we found a direct relationship between
the presence of seizures and EEG abnormalities
when the normal EEG limited in 12 (21%) of them
and 48 considered abnormal (80%) (30,31).
Furthermore, maternal infection, pregnancy
hypertension, including hypertension with and
without proteinuria (preeclampsia) and maternal
exposure to drugs may place children at risk of
mental problems (32). This correlate with present
study in which the common maternal data (Table 2)
showed that the maternal fever presented in (10.5%)
Lfetal distress (17.5%), preeclampsia (15.7%) and
maternal drugs exposure in (12.5%) of all cases.
Environmental factors associated with poverty may
also contribute to the association between poverty
and mental subnormalities, and this agree with the
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results of ours, we found that (75.5%) of children
included in this study was financially unsupported
(33), while neurological deficits were present in 2-
11% of children mental problems according to many
studies done previously. In present study, it was
found that the neurological deficits presented in
(10.5%) of our cases.

CONCLUSION

Mental retardation is a disorder manifested in
significantly below average overall intellectual
functioning and deficits in adaptive behavior. The
systems review of the child should be complete,
with special attention to growth problems, history of
seizures, lethargy and episodic vomiting. Children
with severe mental health problems have an
increased probability of having neurological
problems, which might have an impact on the ability
to assess and treat the mental health problem
Children with severe mental health problems have
increase  probability of having neurological
problems, which might have an impact on the ability
to assess and treat the mental health problem. The
most frequent location of the abnormalities observed
in the EEG of a patient with psychiatric disorders is
in the temporal lobe.
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ABSTRACT

One hundred and fifty samples of feces from chicken were collected to isolate and identify Enterococcus faecalis
from November 2012 to March 2013, using different cultural and biochemical tests. Twelve (12) isolates of E.
faecalis were identified. Antibiotic sensitivity test was done. The results revealed that the isolates resisted 9 out of
16 types of antibiotics that were used in this study. Internalin A (InLA) was extracted and partially purified from
E. faecalis. Crude and partial purified InLA were examined for the cytotoxic effect on cancer and normal cells.
Obviously, the cytotoxicity of the both extracts (crude and partial) has slight effect on normal cell line, and Rat
Embryo fibroblast (Ref). The study concluded that InLLA can enhance reduction in tumor cells, but not in normal
cells and showed cytotoxic effect of cancer cell lines Glioblastoma and AMN-3 with different concentrations and
exposure time.

Keywords: Enterococcus faecalis, Internalin A (InLA), Rat Embryo Fibroblast (Ref)
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INTRODUCTION

Cancer is one of the most dangerous diseases
known in the world, it is a disease affects all ages in
human and animals even the embryos; it is also a
severe complex and very heterogeneous disease (1).
This is the main reason why searching for better
cancer therapies is so difficult (2). Surgery may be
sufficient to cure the patient by removing all
cancerous cells. It becomes ineffective when the
tumor metastasizes from the primary site (3).
Radiotherapy side-effect that radiation is not
specific to cancerous cells and may damage healthy
cells as well. Chemotherapy has serious side effects
and its toxicity not limited to cancer cells but it
extended to normal cells as well, also tumor cells
may develop resistance to it (4). So,
the researchers went to alternative treatments such
as plant extracts that will destroy the cancer cells
without causing damage to normal cells (5).
Biological therapy is form of cancer therapy in
which antitumor effects are produced primarily
through the action of natural host defense
mechanisms by the administration of
immunologically active substances. This term
includes the use of living microorganisms that
directed toward tumor cells, as well as biological
therapy using natural products such as verotoxin
produce by E .coli, and cytosine which is produced
by Staphylococcus aureus. Component structures of
the bacterial cell wall have an important role in the
inhibition of cancer cells (6).

Enterococcus faecalis are secondary infection
acquired while in the hospitals and opportunistic
pathogens, E. faecalis causes urinary tract
infections, endocarditis, bacteremia, Central nervous
system in the newborn, meningitis in neonates,
infection within the abdomen, and inflammation of
the iris of the eye (7). In bovine species cause
mastitis, this related to poor hygiene, as well as in
poultry infection occur primarily in the first week
(8). E. faecalis have several virulence factors that
are responsible for the disease events; resistance to
antibiotics, production of Cytolysin, aggregation
substance, Gelatinase, Extracellular superoxide,
Enterococcal surface protein, Hyaluronidase and
InLA (9).

The protein InLA mediates bacterial adhesion and
invasion of epithelial cells in intestine through
specific interaction with its host cell receptor E-
cadherin (10).

The present study aimed to isolate and identify E.
Faecalis from different samples, extraction of InLA
from E. Faecalis, purification the extract of InLA
by chromatography and study the effect of purified
extract InLA on cancer cells and compared them
with normal cells in vitro.

MATERIALS AND METHODS
Sample collection

One hundred fifty (150) Samples were collected
from suspected (infected, non-infected) chicken
feces during the period from November 2012 to
March 2013. The samples were cultured on Brain
Heart Infusion Agar supplemented with 5% sheep
blood. Kenner Faecal Agar was used to differentiate
between Enterococcus and Streptococcus. Moreover
Streptococcal Faecal Agar was used to differentiate
between Enterococcus species. Bile Esculin Azide
Agar, Esculin blood Agar were used for the
identification of E. faecalis (7). For primary
identification, cultures reading were performed as
well as Microscopical Examination using Gram
stain. The second step of identification was
performed using API strep system (11).

Antibiotic sensitivity test

This test was done by disc diffusion method
according to Kirby - Bauer method by inoculating
an agar plate with bacterial culture using sterile
cotton swab and streaking evenly across the surface
of a Mueller-Hinton agar plate. After that within 10
minutes of inoculation, the antibiotic disks were
applied to the agar with a sterile forceps pressed
firmly to ensure contact with the agar and then plate
inverted and incubated at 37°C for 18 hrs. After
incubation, the diameter of each inhibition zone was
measured in millimeter (mm) using a metric ruler
(12).

Extraction of InLA

Extraction and purification of InLA was
accomplished using Sepharose CL-6B gel filtration
chromatography (13).

Estimation of protein content

Protein content of partial purified InLA was done
by using Lowry method (14).

Cytotoxic effect of extracted InLA on cancer cell
lines and normal cell in vitro

1. Four concentrations (5000, 2500, 1250, and 625
pg / ml) were prepared under sterile conditions,
from each of the crude and partially purified InLA.
The preparations were used immediately after the
completion of the preparation process.

2. The old media were removed from flasks
containing culture cells, (monolayer), and washed
by sterile PBS. Then 2 ml of worm solution of
trypsin — Versan was added and incubated for 10-15
minutes until the separation of adherent cells from
the surface of the flask and then 20 ml of RPMI-
1640 media were added.
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3. The contents of a container was transferred after
gently shaking to a sterile beaker. 0.2 ml of cell
suspension was put in 96 well microtiter plate (each
well contain approximately 3 x 10* cells / well).
Plates were covered tightly with a transparent
adhesive and incubated at 37°C until obtaining a
monolayer of cells in each well.

4. After incubation, the old media has been removed
and added 0.2 ml of the extracts of crude InLA and
partially purified by three period for each
concentration, with positive and negative control;
thereafter, plates were incubated at 37°C for 24, 48,
72 hrs with 5% CO,,

5. After the end of the exposure time the contents of
each well was stained with crystal violet, left for 15
minutes, then the dye was removed by washing with
tap water for several times, to remove the excess
dye.

6. The results were recorded for each plate using a
Scanning multi well Spectrophotometer (Microplate
reader) at a transmitting wavelength on 492 nm and
then were estimated in percentage of inhibition of
cells compared with control cells (Ref) (15).

RESULTS

The results showed that 12 isolates of E. faecalis
were obtained out of total 150 samples. The E.
faecalis isolates were identified depending upon
cultural characteristics. Microscopic examination
and biochemical test are summarized in table (1),
which showed its ability to grow at 10 and 45°C.
Furthermore, it was able to grow with
high concentration ofsalt up to 6.5% of sodium
chloride and pH 9.6. API strep system was used to
confirm the identification of the isolates.

Table (1): Results of Bbiochemical tests for
Enterococcus faecalis isolates

Pzrzeniage of antibiclics Suscephibilty

antibiotics (100% to streptomycin, 92%  to
tobramycin, 83% to amikacin, 66% to erythromycin,
75% to ceftazidime,84% to augmentin, 33% to
cefotaxime, 60% to tetracycline and 91.5% to
nalidixic acid ) (table 3).

A

%

E F o
naunny
) Antibictics g

Figure (1): Antibiotics susceptibility test of E. faecalis

Table (2): The results of antibiotics sensitive test of
Enterococcus faecalis isolation

Antibiotic type Sensitivity (%) Sensitivity of
isolates from feces

Gentamycin 90 S
Chloramphenicol 70 S
Penicillin G 40 S
Ampicillin 10 S
Vancomycin 80 S
Rifampicin 100 S
Co- trimoxazole 10 S

Table (3): The results of (9) antibiotics resistance test of
Enterococcus faecalis isolates

Biochemical test Result Resistance of
Catalase - Antibiotic types | Resistance (%) isolates from
Motility - feces
Growth at 45°C + Streptomycin 100 R (all isolates)
Survives 60 °C for 30 min + Tobramicin 92 R (all isolates)
Growth at pH 9.6 + Amikacin 83 R (all isolates)
Growth in 6.5 % NaCl + Erythromycin 66 R (all isolates)
Growth on 40% bile + Ceftazidime 75 R (all isolates)
Growth in 0.04% K,TeOs + Augmentin 84 R (all isolates)
Carbohydrates fermentation + Cefotaxime 33 R (3,4)
Arabinose - Tetracycline 60 R (4,5)
Lactose + Nalidixic acid 91.5 R (all isolates)
Mannitol +
Raffinose -

Sorbitol +
Aesculin hydrolysis + Isolates which had higher resistance for many

The Susceptibility test of all isolates of E. faecalis
to 16 antibiotics demonstrated that all isolates were
sensitive for gentamicin, chloramphincol, penicillin
G, ampicillin, vancomycin, rifampcin, and co-
trimoxazolein (figure 1, table 2), and resistant to 9

antibiotics by phenol-chloroform and ethanol gave
large quantities of extracted InLA. The Gel
Filtration Chromatography using Sepharose CL-6B
was used for InLA partial purification.

The total concentration of partial purified protein
was 694.58 micromole / ml. In addition, the result
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of phosphorus was 0.022 pg / ml and phosphate
concentration 91.37 pug / ml of the InLA.

With exception of the control group (0 pg/ml), the
highest values denoted for minimum response, in
contrary the lowest value indicated maximum
inhibition.

The results of cytotoxic assay of two-fold dilutions
of A after 72 hrs of exposure were revealed that the
concentrations over 100 pg/ml have significant
effect (P<0.05 - P<0.0001). Therefore, the
concentrations used later in cell growth inhibition
assay were chosen around these effective values.

As the time of exposure increased to 42 hrs., all
concentrations of Purified extracted InLA  were
found to be significantly effective on AMN-3 cell
line at level (P<0.05) (table 4). The greatest
cytotoxic effect was observed after 72 hrs. exposure
time.

All concentrations of Crude extracted of InLA
exhibited high significant effect (P<0.0001) on
AMN-3 and Hep-2 cell lines, which showed
considerable significant effect (P<0.05) on both cell
lines (table 5).

of crude extracted on both cell lines after 24 hrs at
high significant levels (P<0.0001). On other hand,
the effect at the same concentrations of purified
extracted revealed insignificant effect on both cell
lines after 24 hrs and low significant effect (P<0.05)
(table 6).

Table (6): Optical densities of Hep-2 and AMN-3 cell lines
after treatment with Crude extract of InLA for 24 hrs. in
cell growth assay

Concentr ation Hep-2 P- AMN-3 P-
(1g/ml) (Mean+SE) value (Mean+SE) value
1] 0.333+0.0023 - 0.253+0.00355 -
625.0 0.203+0.0140* 0.0001 0.129+0.0116* 0.0001
1250 0.167+0.0014* 0.0001 0.111+0.0373* 0.0001
2500 0.146+0.0043 * 0.0001 0.090£0.0431* 0.0001
5000 0.122:+0.0066* 0.0001 0.065£0.0070* 0.0001

*The mean difference is significant in comparison with Conc.=0 ug/ml of

the same cell line

Table (4): Optical densities of Hep-2 and AMN-3 cell lines after
treatment with partial extract of InA for 72 hrs. In cell growth

assay.

Concentration Hep-2 P- AMN-3 P-

(ng/ml) (Mean+SE) value (Mean+SE) value
0 0.325+0.00128 - 0.274+0.0012 -

625.0 0.282+0.01819* 0.001 0.261+0.0102 N.S
1250 0.269+0.01699* 0.001 0.251+0.00862 N.S
2500 0.280+0.01538* 0.001 0.258+0.00661 N.S
5000 0.270+0.01804* 0.0001 0.247+0.01257* 0.001

*The mean difference is significant in comparison with Conc.=0 ug/ml of
the same cell line. N.S.: non- significant

Table (5): Optical densities of Hep-2 and AMN-3 cell lines after
treatment with crude extract of InA for 72 hrs. in cell growth

assay
Concentration Hep-2 P- AMN-3 P-value
(ng/ml) (Mean+SE) value (MeanzSE)
0 0.334+0.0024 - 0.253£0.0055 -

625.0 0.186+0.0107* 0.0001 0.187+0.0502* 0.0001
1250 0.167+0.0020* 0.0001 0.147+0.0037* 0.0001
2500 0.133+0.0033* 0.0001 0.133+0.0004* 0.0001
5000 0.127+0.0011* 0.0001 0.117+0.0089* 0.0001

*The mean difference is significant in comparison with Conc.=0 ug/ml of
the same cell line

To compare the values of optical densities, which
resulted from exposure of both cell lines to Crude
and purified, these values should be converted to
cell viabilities as percentages in proportion with
control group. This aimed to evaluate the effect of
time on the cytotoxicity of these extracts and to
compare the response of the used cell lines after
exposure to crude, Purified extract as well as
comparison between cytotoxic effects of two
extracts was carried out.

The results showed time-dependant significant
differences. The cytotoxic effect had increased at
concentrations of 625, 1250, 2500 and 5000 pg/ml

Both cell lines were significantly affected after 24
hrs. treatment with all concentrations of crude
preparation rather than the high concentration of
purified extract showed significant effect after 24
hrs. of exposure (figure 2). The effects of crude and
purified InLA were tested on two cancer cell lines
(Glioblastoma cell line , AMN-3) and normal cell
line (Ref), using two-fold different concentrations
ranging from 625 -5000 pg/ ml for three exposure
times (24.48, 72 hrs.). The results showed that
purified InLA gave high growth inhibition
progressed after 72 hours exposure time, while
partially purified InLA extract gave high growth
inhibition effect on Glioblastoma after 24 hrs.
(figure 3).

Figure (2): The monolayer of Hep-2 cell line
demonstrates loss of confluent feature, distinct patchy
inhibition after exposure to 5000 pg/ml of partial
extract of InA. (100X, H&E stain).
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Figure (3): The inhibitiory effects of different (Crude, Purified) InLA concentrations on Glioblastoma cell line
after 24 hrs. of exposoure

DISCUSSION

During the first three days of life, the intestine of
chicks become colonized with bacteria (16). E.
faecalis most commonly isolated from day —old
chicks (17). It was recently shown that E. faecalis
were the most significant bacterial pathogen
associated with first week mortality (18).

E. faecalis isolates were tested for their sensitivity
to different types of antibiotics and results showed
that most of the isolates were highly resistance to
the antibiotics used in this study, the results agreed
with (19). The highly resistant isolate was used in
the present study in extraction of InLA because of
the highly virulence in pathogenicity (20).
E. faecalis has opened a new window on cancer
treatment by using InLA extracted by phenol-
chloroform and ethanol, which gave the best results
when compared with other techniques.

The amount of crude and purified InLA resulted
from Sepharose CL-6B gel filtration
chromatography was consistent to that resulted in
the study of (21). Cancer treatment is encountered
by various significant problems, InLA could unlock
secrets that aid cancer treatment. The present study
showed that InLA as a causative agent of benign
infection in cancer cell lines. Cytotoxic effect of
crude and partial purified of InLA in normal and
several cancer cell lines were examined .In general
the two types of extracts were more effective on
AMGM than on AMN-3cell line, this means that
AMGM cell line was more sensitive than AMN-
3cell line. Whereas (Ref) normal cell line was non
sensitive to all concentrations of the two types of
extracts of InLA so it was used for a comparison
with tumor cell lines . InLA extract can enhance
reduction in tumor cells but not in normal cells,

similar results were reported by (22). Crude and
partial purified InLA extracts both showed cytoxic
effect of cancer cell lines AMGM and AMN-3 with
concentration and exposure time dependent. The
results showed that growth inhibition was
significantly progressed as the concentrations of
extract increased as well as the time of exposure,
while the effect of extract type was variable
according to type of cell line and the time of
exposure. The obvious result obtained in the growth
inhibitory assay was the dose- and time- dependant
cytotoxic effect of the two extracts on both study
cell lines.
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ABSTRACT

The present study was conducted to investigate some immune mediators in gastric biopsies and sera from patients
with dyspepsia. Seventy six (76) adult patients from both genders were included in this study. Inclusion criteria
included dyspeptic patients require upper gastrointestinal endoscopic examination. Patients were attending
Gastrointestinal Endoscopy Unit at Baghdad Teaching Hospital during the period from December 2014 to May
2015. Multiple mucosal biopsy specimens were taken from each patient to be used for rapid urease test(RUT) for
the detection of H. pylori in tissue sample . Sera from patients were examined for the presence of IgM, and IgG
specific for H. pylori as well as IL-5. Homogenate from each biopsy was examined for , IL -5 and C5 using
ELISA test .

Results revealed significant higher male rate of infection (60.5%) than females (39.5%) and the highest rate of
Positive urease were seen in younger patients (18-40) years. Forty two (42)(55.26%) patients were showing
positive H. pylori IgM in their sera while Positive IgG for H. pylori was found in (51) (67.10%) patients. Higher
positive IgM and IgG for H. pylori were seen in male patients with positive urease. Higher IL-5 mean value
(26.32+ 65.71) was found in sera of patients with positive H. pylori. IgG than negative group (18.71 + 29.50).
High significant IL-5 mean values were found in homogenates from patients with positive H. pylori IgM and IgG
than serum . Significant correlation was found between H. pylori IgM, IgG, and RUT. Negative correlation
was found between IL-5 and C5 mean values in homogenates. The current study concluded that rapid urease test in
biopsy specimen is diagnostic test for H. pylori infection in spite of it is invasive test for the patient. Both of serum
IgM and IgG specific for H. pylori are non -invasive useful diagnostic tests. While tests for IL-5 and C5 are non
-specific and does not reflects specific inflammatory degree for H. pylori in biopsy specimen.

Keywords: H. pylori, cytokines, immunoglobulins
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INTRODUCTION

H. pylori infection is one of the most common
infections among humans , involved mostly in
stomach disease and peptic ulcer disease (1).
Helicobacter pylori colonize the stomach ,survive
acidic pH of the lumen and burrow into the mucus
to reach stomach's epithelial cell layer (2,3) . The
survival of Helicobacter pylori in the acidic
stomach is dependent on urease, and it would
eventually die without this enzyme (4). Bacterial
urease activity is clinically important because it
forms the basis for several invasive and noninvasive
diagnostic tests (5). Approximately 50% of all H.
pylori strains secrete VacA, a highly immunogenic
95-kDa protein plays an important role in the
pathogenesis of both peptic ulceration and gastric
cancer (6) . The immune response to Helicobacter
pylori is a versatile group. The innate and the
adaptive immune responses lead to damaging
leukocytes (PMN), T cells, macrophages, and
plasma cells (7). Thl and Th2 cells cross-regulate
one another through their mediators (8,9) . Other
cell that infiltrates the gastric mucosa was Th17
which are CD4" T cells associated with infections
and inflammation (10).

This study aimed to study some immune mediators
with a focus on Complement- 5, IL-5, IgM and
IgG specific for H. pylori in sera of patients with
dyspepsia in contrast to rapid urease , Complement-
5, and IL-5 in biopsies from their gastric mucosa.

PATIENTS AND METHODS
Patients

Seventy six (76) dyspeptic adult patients within the
age range (18-80) years from both genders were
included in this study. Patients were attending
Gastrointestinal Endoscopy Unit at Baghdad
Teaching Hospital during the period from December
2014 to May 2015. All patients were examined by
senior physician and the endoscopic diagnosis was
done by the consultant. Inclusion criteria included
dyspeptic patients require upper gastrointestinal
endoscopic examination and a data sheets were
reported according to a questionnaire for each
patient including name, gender, age, smoking,
alcohol intake and family history of chronic
dyspepsia or peptic ulceration.

Specimens

1. Biopsies : Two tissue biopsies were obtained
from antrum, a rapid urease test was performed on
one of the them at the time of endoscopy for the
detection of H. pylori in tissue sample. Another
biopsy specimen was placed in 1 ml of sterile
normal saline and preserved at -20°C for
homogenate  preparation to be wused for
immunological tests.

2. Blood: Five ml of venous blood were taken in a
dry sterile tube and serum was pooled and kept at
-20 °C to be used for serological tests.

Laboratory investigations

1. Rapid urease test : This test was done for each
biopsy specimen soon using special kit following
instructions of the manufacturing company (Strong
Biotech corporation, Taiwan). Results were reported
within 2 hrs. of reaction with biopsy.

2. Homogenate preparation: Homogenate
suspension was prepared from each biopsy
specimen using special kit (Biovision, USA)
following instructions of the manufacturing
company.

3. Investigations for homogenate :

Each homogenate was tested for IL-5 and
Complement -5 (C5 ) using ELISA kit test (Koma
Biotech, USA) and (Mybiosource, USA) for each
respectively.

4. Serological tests : Serum IgM and IgG specific
for H. pylori tests were done for each serum
specimen using special ELISA kit for each test
(Diagnostic Automation, incu, USA). IL-5 was
tested also for each specimen following instructions
of the manufacturing company (Koma Biotech,
USA).

Statistical analysis

Statistical descriptive analysis (Mean, SD, SE and
percentage) was done to describe data, two
independent samples T test, (F-test), and correlation
analysis were applied (11).

RESULTS
Patients gender

Male ratio (60.5%) was more than that of females
(39.5%), (p<0.05).

IgM and IgG specific for H. pylori

Forty two (42) and fifty one(51) patients showed
positive reactions for H. pylori IgM (55.26%) and
IgG (67.10%)respectively. Majority of positive
results for H. pylori 1gM and IgG were seen in sera
of patients within age (18-40) years old patients.

Rapid urease test

Biopsies from forty one(41) (54%) patients were
positive rapid urease test for H. pylori. Positive
urease results were seen more in younger patients
(18-40) years (p<0.042) ( table 1).

Males showed higher rate of positive urease test
than females (56.10%) and (43.90%) respectively.
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Table (2): RUT, IL-5 and CS5 in different age groups of patients

Tests
RUT IL — 5 serum IL — 5 homogenate C -5 homogenate
Patients age
Positive Negative Mean Mean Mean
18-28 10 3 10.6 45 0.301
29-39 12 7 31.9 51 0.383
40-50 11 12 455 51.181 0.426
51-61 4 5 3.333 50.5 0.285
62>72 4 6 14.6 34.6 0.395
Gender and IgM and IgG u IL homogenate pg/ml  H IL Serum
60 49.44
Higher positive IgM and IgG for H. pylori were = )
found in males, (54.75%) and (64.71%) for each £ 40 76.32
. ] 18.71
respectively (p<0.05). = 20 ii [
0 T i—\
Positi Negati
Urease and H. pylori 1gM and IgG eeive ceatve
IgG Serum

H. pylori positive IgM results were seen more in
patients with positive urease (24, 57.1%) out of (42)
patients. In the same time ,more positive H. pylori
IgG were seen in sera of urease positive group
(28, 54.9%) out of (51) urease positive patients.

IL-5 in sera and homogenate of patients

High significant differences (P<0.005) were found
between IL-5 mean values in homogenate of
positive H . pylori IgM and IgG patients than
serum (figures 1-A and B).

i IL homogenate pg/ml  HILSerum
60 47.83 48.28
|

£ 40 29.37
u 19.3

Z 20

0 T
Positive Negative
1gM Serum

Figure (1-A): IL-5 versus IgM in homogenates and sera
of patients

Figure (1-B): IL-5 versus IgG in Homogenates and sera
of patients

IL-5 and urease

Non-significant difference (P>0.05) was found in
mean values of IL-5 in sera and homogenate of
positive urease patients . Higher values of IL-5 were
found in Homogenates than sera from patients with
negative urease, (P<0. 019), (47.07) and (10.25) for
each respectively (table-2).
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Table (2): IL-5 by urease in sera and homogenates from patients

Urease N Mean Std. Deviation Std. Error Mean
Positive 22 44.9091 13.73875 2.92911
IL-5 homogenate pg/ml
Negative 26 48.3462 13.69655 2.68611
Positive 15 47.0667 84.03610 21.69803
IL-5 serum
Negative 26 10.2538 22.26017 4.36558
Complement-5 (C5) in homogenates from 150
patients
°
1. C5 and gender of patients: Non-significant
difference was found between values of C5 in oo
homogenates from males and female patients .
(P>0.05) (figure 2). E
o -1 Sl
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0.00 Figure (4): C5 in homogenate related to urease results
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s 4. C5 and IgM: Non-significant difference

Figure (2): Compliment-5 (C5) in homogenates from
both genders

2. IL-5 versus C5: Negative correlation was found
between IL-5& C5 mean values in homogenate
(figure 3).
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(P>0.005) was found between C5 mean values in
IgM positive and negative patients (0.38) and (0.40)
for each respectively.

5. CS versus IgG: In spite of the increased mean
values of C5 in positive IgG patients (0.40) in
contrast to that of negative IgG group (0.38), non-
significant difference was found between them
(P>0.05).

6. C5 and gender: Non-significant difference
(P>0.05) was found between male and female C5
mean values, (0.40) and (0.39) for each respectively
(figure 5).

IL homogenate pg/mil

Figure (3): Correlation between CS and IL-5 in
homogenate

3. C5 and urease results: Higher mean C5 values
were seen in homogenates of patients with negative
urease than that of positive urease (0.50) and (0.28)
for each respectively (P<0. 005) (figure 4).
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Figure (5): C5 in homogenate regarding patients
gender
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DISCUSSION

High male infection rate in this study was also
confirmed by (12), while non-significant difference
in infection between genders was reported
by(13,14). Higher rate of H. pylori infection in
males was attributed to low chance for female
infection due to low rate female smoking and other
gender related hormonal effects (15).

Highest rate of infection was found within age
group(18-50) years, this result was confirmed by
(13,14). This finding was might be due to higher
exposure of (18-50) years old individuals to risk
factors like smoking eating habits and other related
factors (16).

Positive urease results were seen mostly within
(18-40) years old patients, because of the density of
H. pylori in gastric biopsy samples were higher in
this age group. This result was in accordance with
the findings of (17). The presnet study revealed
higher rate of positive urease test in males, this
result was in accordance with the findings of (13).
This might be ought to the higher infection rates in
male and other gender related infectivity factors
mentioned above (15).

Higher positive IgM and IgG for H. pylori in males
in this study was also observed by (18), while
discrepant results were found by (19). This
variability in the rates among different studies might
be attributed to the different demographic
distribution of bacteria, previous antibiotic
consumption and different socioeconomic status
(16,20).

Gender related factors may affect immune status of
an individual due to immune modulation effect of
sex hormones in both genders (21).The higher
significant IL-5 mean values in homogenate of
positive H. pylori IgM than serum was in
accordance with the study of (22).

Higher IL-5 mean values found in sera of positive
IgG patients were also found by (23). Higher IL-5
mean values in homogenate of positive H . pylori
IgG can be attributed to the stronger local mucosal
immune response against H. pylori (7,22). In
addition to that H. pylori adheres to the cells of
gastric mucosa and secretes different molecules that
can change gastric epithelial cell function (24).

The non-significant difference between C5 values in
both genders in homogenates and negative
correlation between IL-5 and C5 mean values was
observed also by (23). This might be due to the fact
that IL-5 after 8weeks production was found below
the level of detection at all times (25). High C5
mean values in homogenates of patients with
negative urease can be attributed to the late case
presentation to the physician . This delay may lead
to the increased coccoid forms of H. pylori, which
were characterized by lower urease activities than
the spiral form (26). Increased mean values of C5 in
positive IgG patients was might be due to the shift
of immune response to the secondary type through
in which IgG predominant (27). As well as activated
complement has been observed locally associated

with an increased mucosal IgG response in patients
with inflammatory bowel disease (28). The current
study concluded that males were more exposed to
H. pylori infection within age range 18-40 years .
Rapid urease test in biopsy specimen is diagnostic
test for H .pylori infection in spite of it is invasive
test for the patient. Both of serum IgM and IgG
specific for H .pylori are non -invasive useful
diagnostic tests. While tests for IL-5 and C5 are non
-specific and does not reflects specific inflammatory
degree for H .pylori in biopsy specimen.
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ABSTRACT

The present study aimed to detect the presence of Salmonella spp. and related genera in raw meat and different
parts of abattoir. It aimed also to compare the efficiency of techniques used in identification of Salmonella spp.
and Citrobacter freundii . A total of (298) samples were collected from Basrah abattoir between 16" September
2014 and 21% March 2015. These samples composed of (80) samples from buffalo, (51) samples from cow, (93)
samples from sheep, (51) swabs and (23) samples of sewage. Different techniques were used in this study to
evaluate the presence of Salmonella spp. and phenotypically similar genera, which contaminate the raw meat.
These techniques included traditional bacteriological assays, commercial identification kit (API 20 E), serotyping
and molecular techniques (multiplex PCR).

Results of these techniques reflected the absence of Salmonella spp. from tested samples. However, 35 samples
were positive to Proteus mirabilis, as identified by API 20 E system. There were differences between API 20 E
and serotyping in results, (44) isolates were identified as Citrobacter freundii by using API 20 E, whereas, results
of serotyping indicated the presence of (31) isolates as Citrobacter braakii and (13) Enterobacter spp.

The isolates were subjected to mPCR [invA4 gene (243 bp), spvC gene (570 bp) and viaB gene (516 bp)].

Results of mPCR confirmed only (13) of those isolates as Citrobacter freundii, while the other (31) isolates were
not confirmed as Salmonella spp. or Citrobacter freundii. In addition, the results of this study showed that the
mPCR is an accurate method for confirmation of Sa/monellaspp. and Citrobacter freundii.

Keywords: Citrobacter freundii, Proteus mirabilis, invA, spvC and viaB genes
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INTRODUCTION

Meat and their products are considered as excellent
sources of high quality animal protein, vitamins
especially B complex, and certain minerals,
especially iron (1). They are considered as an ideal
culture medium for growth of many organisms
because of the high moisture, high percentages of
nitrogenous compounds of various degrees of
complexity, plentiful supply of minerals, accessory
growth factors and some fermentable carbohydrates
(glycogen) of a favorable pH for most of the enteric
microorganisms (2).

Contamination of raw meat is one of the main
sources of foodborne illnesses (3,4) Unfortunately,
The presence of microbial contaminants in meat
products cannot be detected visually (5), which raise
both the risks associated with foodborne pathogens
and the incidence of human diseases (6). Microbial
contamination of raw meat starts during slaughter,
when the carcass become contaminated with
microorganisms residing on external surfaces, the
gastrointestinal tract and lymph nodes of the animal,
and in the plant environment (7). The incidence of
carcasses contamination depends on various factors
including stress during transportation, time spent in
lairages and hygienic level during slaughter (8). In
fact, tissue from healthy animal are sterile however,
it has been pointed that during slaughter, dressing
and cutting, microorganisms came chiefly from the
exterior of the animal and its intestinal tract but that
more added from knives, cloths, air, carts and
equipment in general. External contamination of
meat is a constant possibility from the moment of
bleeding until consumption (9).

The  gram-negative  bacteria  account  for
approximately 69% of the cases of bacterial food
borne diseases (10). Salmonella is one of the
microorganisms most frequently associated with
food-born outbreaks of illness (11). Furthermore, it
remains a leading cause of food poisoning in the
developed world, resulting in multiple cases of
absenteeism, illness, hospitalization and death each
year (12). Salmonellae can be frequently found in
sewage, sea, and river water and can contaminate a
variety of foods (13).

Citrobacter freundii is an environmental bacteria,
which can be opportunistic and that also can be
found in many animals (14,15). Moreover,
Citrobacter species are occasional inhabitants of
human, animal intestines, soil, water, sewage, and
food (16).These organisms are isolated from variety
of clinical specimens like urine, pus, blood, and
cerebrospinal fluid (17).

Environmental pathogenic contaminant Proteus
mirabilis are capable of growth in low nutrient
conditions (18). Thus, this bacteria is able to grow
in water distribution systems (19), manure, and soil,
where it plays an important role in decomposing
organic matter of animal origin (20). Proteus was
recovered from hides and work surfaces within the
abattoir, from carcasses, butchered meat as well as

from environmental samples in meat processing
plants (21,22).

Multiplex PCR (mPCR) approaches have been
largely applied to detect different species of several
microbial niches, to differentiate closely related
species and to recognize single species (23).

Aims of the study

1. Isolation and identification of Salmonella spp.
and related genera from raw meat and environment
of the abattoir by conventional microbiological,
serological and molecular techniques.

2. Comparison of the efficiency of techniques used
in identification of Salmonella spp. and Citrobacter
freundii.

MATERIALS AND METHODS
Samples collection

A total of 298 samples were collected between 16
September 2014 to 21" March 2015. The samples
were collected from slaughtered animals, workers
and different places of Basra abattoir. Table (1)
indicates the sources, types and number of samples.

Table (1): sources, types and number of the collected

samples

Source of sample Type of sample No. of samples
Muscular tissue 50
Liver tissue Buffalo 10
Bile 20
Muscular tissue 27
Liver tissue Cows 14
Bile 10
Muscular tissue 57
Liver tissue Sheeps 24
Bile 12
Sewage 23
Wall 17
Ground Swabs 17
hands of workers 17
Total 298

Isolation of bacteria

Laboratory analyses of samples were achieved
according to (24) by pre-enrichment in buffered
peptone water and then enrichment in tetrathionate
broth. After enrichment of samples with
tetrathionate broth for 18 hrs., a loop-full of culture
was streaked into plates of xylose lysine
deoxycholate (XLD) agar at 37°C for 18 hrs. and
checked for growth of colonies of Salmonella spp.,
Proteus spp. and Citrobacter spp.
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Conventional microbiological tests

The Presumptive isolates were cultured on
MacConkey agar to differentiate between lactose
and non-lactose fermenting. Suspected colonies
were stained by Gram staining as described by (25).
The presumptive isolates were submitted to
conventional biochemical tests, urease test was done
according to (26), triple sugar iron (TSI) agar slant
reaction according to (27), citrate utilization test
using Simmon’s citrate agar according to (28) and
oxidase test was accomplished like described by
(29).

Confirmatory identification test for isolates

1. Analytical Profile Index (API 20E) test: The
identities of all presumptive isolates were confirmed
using analytical profile index API 20E test. The test
was performed according to manufacturer’s protocol
(BioMerieux Inc., France). The results were read
with reagents and the indices based on phenotypic
profiles of isolates were used to determine the
identity of isolates by referring to the analytical
profile index.

2. Serological methods: Serological identification
of isolates was done at the Department of

microbiology, Central Public Health Laboratory in
Baghdad.

3. Molecular characterization of isolates:

3.1 Extraction of genomic DNA: Genomic DNA
was extracted from all isolates using a DNA
extraction kit (Genaid, Korea) according to
manufacturer’s protocol. The DNA extracted was
stored at 4°C until PCR analysis.

3.2 Multiplex PCR (mPCR) assay: The mPCR
primer pairs used in this study were to detect only
Salmonella spp. and Citrobacter freundii. mPCR
was performed by using three primer pairs
according to (30); these primers were designed to
identify 14 clinically important bacterial organisms,
including Citrobacter freundii, S. enteric serovars
Typhi and Paratyphi C, Dublin, and other non-
typhoidal Salmonella that harbor a virulence
plasmid (table 2).

PCR reactions were performed standard 25ul
volumes containing 3pul of DNA template, 12.5 pl
of Green master mix, Sul of Nuclease free water and
0.75ul of  each oligonucleotide primers. PCR
amplification was performed with a DNA thermal
cycler, using the following conditions: 95°C for 5
min., followed by 35 cycles of 95°C for 35 sec.,
55°C for 30 sec., 72°C for 35 sec. and a final
extension at 72°C for 10 min.

Table (2): Oligonucleotide primers for mPCR amplification

Primer Sequence (5 —3') L (bp) > P (bp)
F ACAGTGCTCGTTTACGACCT GAAT 24
imA gene 243
R AGACGACTGGTACTGATCGATAAT 24
24
F ACTCCTTGCACAACCAAATGCGGA
R TGTCTTCTGCATTTCGCCACCATCA 25 i S
22
F TGTCGAGCAGATGGATGAGCAT
viaBgene 516
R ACGGCTGAAGGTTACGGACCGA 22
RESULTS AND DISCUSSION urease test, Simmons citrate agar test, triple sugar

The collected samples were analyzed for the
presence of Salmonella spp. and related genera. The
growing colonies on XLD agar were small, discrete,
round, smooth, convex and transparent with black
centre. The suspected colonies were analyzed by
using preliminary tests (lactose and non-lactose
fermenting on MacConkey agar, Gram staining,

iron agar test and oxidase test) (table 3).

According to the confirmatory identification test
(API 20E test), the proportion of isolates that
satisfied these tests were revealed that, 14.7%
(44/298) of isolates were identified as Citrobacter
freundii (figure 1) and only 11.7% (35/298) of
isolates were identified as Proteus mirabilis (figure
2), whereas no one of the isolates were identified as
Salmonella spp. (table 4).
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Table (3): Comparison of the isolates according to the conventional biochemical results

No. of results of lactose No. of results of lactose
. . Results . .
Biochemical tests fermenting non-fermenting
TSI test Posm.ve 44 35
negative 0 0
Positive 0 35
Urease test negative 44 0
Positive 34 32
Simmon'scitrate

Negative 10 3
. Positive 0 0
Oxidase test negative 44 35

Figure (2): Proteus mirabilis

Table (4): Distribution of Citrobacter freundii and Proteus mirabilis identified by using API1 20 E

Total identified C. Total identified
freundii by P.mirabilis by
Source of sample Type of sample No. of sample API 20F API 20E
Muscular tissue 50 12 9
Liver tissue Buffalo 10 2 1
Bile 20 2 1
Muscular tissue 27 15 4
Liver tissue Cow 14 2 2
Bile 10 0 0
Muscular tissue 57 0 8
Liver tissue Sheep 24 0 1
Bile 12 0 0
Sewage 23 7 5
Wall 17 1 1
Ground Swabs 17 3 2
hands of workers 17 0 1
Total 298 44 35
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This isolation rate of Citrobacter freundii in
agreement with (31), who isolated C. freundii from
fresh meat in ratio 13.9%, however the isolation rate
of Proteus mirabilis was similar to (32), who
reported that the isolation rate of Proteus mirabilis
was12%. Concerning the isolation rate of
Salmonella spp. from fresh meat, the results were in
agreement with (31), who reported negative results
of Salmonella spp. isolation. In this study, the
identification rate of conventional biochemical tests
was similar to that of API 20 E. (table 5).

A total of 44 isolates were identified as Citrobacter
freundii, were subject to serotyping. However, a
large proportion 70.4% of these isolates were
identified as Citrobacter braakii and a small
proportion of these isolates 29.5% were identified as
Enterobacter spp., while nil of Salmonella spp.
This result in agreement with (33), who reported
negative results for the Sal/monellaspp. from fresh
beef by serological methods (table 6).

To avoid bias due to confusing in the results
obtained by different methods, the PCR was used to
eliminate that confusion and because Salmonella
was genetically closer to Citrobacter (34) and
species of Citrobacter share about 50 to 55% of
their nucleotide sequences with Salmonella (35),
because of these reasons the mPCR primer pairs
used in this study were to detect only Sal/monella
spp. and Citrobacter freundii. All the 44 isolates
were subjected to mPCR analysis for characters of
Salmonellaspp., this was achieved through
amplification of the (inv4) gene fragments specific
for Salmonella isolates and (spvC) gene for seven
serovars of Salmonella spp. have been reported to
harbor the virulence plasmid: S.Typhimurium,
S.Enteritidis, S.Abortusovis, S.Choleraesuis, S.
Dublin, S.Gallinarum-Pullorum, and S.Sendai.
While primer pairs of (viaB) gene using to identified
Citrobacter freundii ,S. Typhi , S. Paratyphi C. and
S. Dublin (30).

The mPCR results of this study revealed that,
despite the fact that none of the isolates possessed
the (inv4 and spvC) gene, a small proportion
13(4.3%) were positive for the (viaB) gene
fragments, and identified as Citrobacter freundii.
This result in agreement with (30) who reported
viaB gene is specific for Citrobacter freundii (figure
3).

Results of comparison of the different methods
clarified that there was similarity in the results
between API 20E and conventional techniques.
While there are dissimilarity between traditional
serotyping and multiplex PCR, the differences are
statistically highly significant (table 7). This result
was in agreement with (36) who reported that, the
deficiencies of conventional serotyping have led to
the development of alternative molecular strategies
to replace or complement conventional serotyping.
Also (37-41) employed PCR-based approaches such
as mPCR to determine different O and H antigens as
a means to replace serologic identification of these
antigens. While the results of this study
disagreement with (42), who reported that the

correlation between traditional
multiplex PCR was 100%.

serotyping and

Table (5): Comparison of Citrobacterfreundii and Proteus
mirabilisidentified by using conventional biochemical tests and

API20 E
PR Isolates
No. of Positive isolates | 4. itied by API
ined | Identified bacteria identified by 20E
examine conventional
samples System
No. % No. Y%
298 Citrobacter freundii 44 14.7 44 14.7
298 Proteus mirabilis 35 11.7 35 11.7

Note: Percentages resulted from dividing the number of cell by
total number of raw

Table (6): Serotyping results of isolates with their

percentages
Serotype No. Percentage
Citrobacter braakii 31 70.4%
Enterobacter spp. 13 29.5%

123456789 10M12131415161718 W

Figure (3): mPCR amplification mixture was run on 1.2%

agarose gel stained with ethidium bromide. Lanes: M, Marker. 2-

8, 11,13,14,17 and 18 positive for viaB gene as C.freundii

Table (7): Overall results of Citrobacter freundii
obtained by different methods of isolation and

identification
Positive
Total no. Percentage
Type of test of isolates tested (%)
samples
Positive cultural
result on XLD 298 79 26.5
Conventional
biochemical test 7 44 55.6
API20 E 44 i 160
Serological 44 0 0
PCR 44 13 29.5

Chi-Sq = 129.654,; Df = 4; P-Value = 0.000

Also the results of this study disagreed with many
previous studies (43-46), who used the techniques
of conventional and serology as only diagnostic

516 bp
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tools. While this study was in agreement with
(47,48), who reported that, the serology method has
a number of deficiencies, including the inability to
serotype between 5 and 8% of isolates and incorrect
typing due to the loss of surface antigens. In
addition, cell surface antigens are sometimes
horizontally transferred; a phenomenon that can
cause classification of genetically unrelated strains
within the same serovar, also this method does not
reveal the genetic relationships of strainswithin the
same or different serotypes (49). However, (50) and
(51) demonstrated that serotyping approach can
present a risk of false positives for Salmonella.

The present study concluded that, the isolated
strains were identified as Citrobacter freundii and
Proteus mirabilis, however, nil Salmonella species
were identified in the raw meat and abattoir
environment. In addition, this study concluded that,
the mPCR is an accurate method for confirmation of
Salmonella spp. and Citrobacter freundii.
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ABSTRACT

Infectious bronchitis virus (IBV) is a causative agent of an important respiratory disease (infectious bronchitis) that
infects chickens. The disease is being controlled through immunization of birds using S1 subunit vaccine.
However, such a vaccine has been no longer protected due to the occurrence of new variants. The aim of the
present study was to detect and subtype the IBVs by reverse transcriptase — polymerase chain reaction (RT-PCR)
technique. Eight commercial broiler flocks were examined, located in the east (Shat Al Arab), west (Zubair) and
north (Qurna) of Basrah city/ south of Iraq during the period from September 2014 to June 2015. The selected
birds in all flocks were between 2 to 6 weeks of age and they all had respiratory signs. All birds in the farms were
vaccinated against IBV during the first week of age. The birds were killed and samples were collected from the
tissues of the kidneys and trachea to extract viral RNA. Specific universal primers XCE2- and XCE2+ for all IB
virus serotypes were used in the first round of PCR to detect the virus. A type specific nested PCR was performed
to identify the virus serotype using type specific oligonucleotide primers including the reverse primer MCE1+,
DCEI1+ and BCE1+ respectively specific for a hypervariable region in the S1 gens of serotypes Massachusetts,
D274 and 4/91, and the forward primer XCE3- which is common for all three serotypes. The results showed that 7
out of 8 (87.5%) of the sampled flocks were positive to IBV by RT-PCR. The results of virus serotyping showed
that the prevalence of Massachusetts serotype was about 71.4% (5 farms) and in two farms, unknown IBV
serotypes were detected. These results suggest that vaccination against infectious bronchitis virus is no longer
efficient because of the prevalence of different virus serotypes in Basrah city/ south of Iraq.

Keywords: primer XCE3, Infectious bronchitis virus (IBV), broilers
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INTRODUCTION

Infectious bronchitis, which is commonly known as
(IB) is a highly transmissible, febrile viral
respiratory disease of chickens (1-3). The virus
primarily infects the respiratory tract, kidneys and
oviduct (4). The main clinical signs include tracheal
rales, coughing and sneezing. In addition, other
manifestations such as decline in egg production,
enteritis, kidney damage, and occasionally pectoral
myopathy may be observed (5). The disease is
common worldwide and has significant economic
consequences (6).

Infectious bronchitis virus which is referred as
(IBV) is belonging to the genus Coronavirus of the
family Coronavirdae. The virus is enveloped with a
single stranded RNA of positive sense. The most
conserved gene of the virus is responsible for coding
the nucleocapsid protein, whilst the most variable
gene is responsible for coding the spike 1 (S1)
subunit of the spike protein (4). The S1 subunit is
responsible for prompting neutralizing and serotype-
specific antibodies. Mutations that may generate in
this genome region may result in the emergence of
new variants against which vaccines are no longer
protective (7). Lots of genotypes and serotypes of
the virus have been identified, and many more will
surely be detected in the future. The occurrence and
emergence of multiple serotype of the virus will
complicate the control of the disease by vaccination
(8). The emergence of new variants is associated
with outbreaks in many countries (9-11). In Iraq, IB
is considered an important viral disease of chickens.
Although the vaccination is a good tool to protect
from the disease, outbreaks occur frequently and the
infection is not prevented by the existing vaccines,
due to the serotype differences (12).

In our region, there is a high incidence of disease
and is usually characterized by high morbidity and
mortality. In addition, there is no report about the
genotypes and the molecular detection of IBV in
Iraq. Therefore, the aim of our study was to detect
the IBVs by reverse transcriptase — polymerase
chain reaction (RT-PCR) technique. PCR is fast and
sensitive detection technique in comparison with the
other traditional detection methods (13). Samples
were collected from poultry farms to detect the
viruses by two rounds of PCR run (single
amplification by RT-PCR to detect IB viruses in
general and nested-PCR to identify the virus
serotype).

MATERIALS AND METHODS
Chicken flocks: history and samples

Eight commercial broiler (Cornish Cross) flocks,
located in the east (Shat Al Arab), west (Zubair) and
north (Qurna) of Basrah city/ south of Iraq were
collected during the period from September 2014 to
June 2015 and examined. Shat Al Arab and Al
Qurna regions were included three farms each,

while in Al Zubair region, two farms were included.
The age of birds in all flocks was 2—6 weeks. Each
flock affected with respiratory disease as suspected
IBV cases. Broiler flocks were showing moderate to
severe signs of respiratory disease, a decrease in
feed intake, and deaths (20% to 30%). Post-mortem
examination revealed lesions of inflamed trachea,
cheesy exudates and swelling of the kidneys. All
birds in the farms were vaccinated against IBV
during the first week after hatching, according to the
supervisor of each farm. All flocks were contacted
through specialist veterinarians and all owners were
very pleased to participate in this study.

Five to ten diseased birds per farm were killed, and
tissues of the trachea and kidneys were collected as
organ-specific pools of birds after necropsy. All
samples were placed in a sterile tube containing
phosphate buffer saline (PBS) and they were moved
to the microbiology lab at the college of Veterinary
Medicine/ University of Basrah in cold conditions
for analysis. The samples were homogenized in
sterile PBS to prepare pooled samples; 20% (w/v)
homogenates. They were then centrifuged at
5,000 x g for 20 min; and the supernatants were then
collected to extract viral RNA.

Viral RNA extraction

Two hundred micro liters of supernatants were used
to extract viral RNA using a QIAamp viral RNA
mini kit (Qiagen) following the manufacturer’s
manual. Viral RNA was stored at —70°C until
analysis by RT-PCR.

Single gene amplification by RT-PCR

The PCR reaction was performed using universal
primers XCE2- and XCE2+, which are specific to
all IBV. Table (1) shows the primer sequences
which were used in the reaction. The RT-PCR
produces a 466-bp fragment (figure 1) specific to all
IBV positive samples and does not differentiate
between different strains. One-step RT-PCR was
performed to amplify the target RNA (AccuPower
RocketScript RT-PCR PreMix kit, Bioneer, South
Korea), according to the manufacturer’s protocol.
The RT-PCR was carried out in a DNA
thermocycler. Reverse transcriptase was carried out
for 1 RT cycle at 42°C for 60 min, followed by
initial denaturation at 94°C for 5 min, then 35 PCR
cycles at 94°C for 30 s, 55°C for 1 min, and 72°C
for 1 min, with a final extension cycle at 72°C for 7
min (14).
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Table (1): Oligonucleotide (primer) sequences used in the RT-PCR and nested PCR determine
IBV and IBYV serotypes (14)

Primer Sequence (5'-3") Amplication fragment (bp)
XCE2+ 5'-CACTGGTAATTTTTCAGATGG-3' 466

XCE2- 5'-CCTCTATAAACACCCTTGCA-3'

XCE3- 5'-CAGATTGCTTACAACCACC-3'

DCE1+ 5'-TTCCAATTATATCAAACCAGC-3' 217

MCE1+ 5-AATACTACTTTTACGTTACAC-3' 295

BCE1+ 5'-AGTAGTTTTGTGTATAAACCA-3' 154

Agarose gel electrophoresis
100 bp
ladder The PCR products were electrophoresed using 1.5%
agarose gel and stained with ethidium bromide and
E— visualized by UV transilluminator. A DNA ladder
S of 100 bp was also loaded on the gel to estimate the
size of the PCR product.
"] p
e ————
e ——
i

RESULTS

400 —— Detection of IBV
IBV _ _ . )
Single RT-PCR based on using universal primers
specific to all IBV with 466 bp was carried out on

tracheal and kidney samples of eight commercial

broiler flocks affected with respiratory disease
(figure 1). The results showed that 7 out of 8
(87.5%) of the sampled flocks were positive to IBV
by RT-PCR. Four out of 7 positive, flocks gave
positive results with trachea or kidney samples
while three flocks, gave positive results with kidney
samples only. Infectious bronchitis virus was

identified in samples from all geographic regions

Figure (1): Results of RT-PCR in commercial broiler (Table 2).
flocks affected by respiratory disease. The PCR products " .
were separated using a 1.5% agarose gel pre-stained with Table (2): Po‘s1t1ve‘res‘ults .Of RT'PCB according to
ethidium bromide. Single band which represents the geographical distribution and animal organ
presence of IBV appeared clearly on the gel. A 100 bp
ladder was also loaded on the gel to determine the size of Flocks Sample RT PCR Result
the band. . Trachea Negative
Zubair 1 - -
Kidney Negative
. Trachea Positive
Zubair 2 - —
Nested amplification by PCR Kidney Positive
Shat al Arab 1 Trachea Negative
A type specific PCR was performed to identify the aralan Kidney Positive
virus serotype. For this purpose, a type sp_eciﬁc Trachea Positive
nested PCR was employed. Oligonucleotide primers Shat al Arab 2 Kid Posit
including the reverse primers MCE1+, DCE1+ and ney OS% ?Ve
BC_El+_ respectively specific for a hypervariable Shat al Arab 3 Tr.achea POSTtTVC
region in the S1 gens of serotypes Massachusetts, Kidney Positive
D274 and 4/91, and the forward primer XCE3- Trachea Positive
ich i urna 1
which is common for the three serotypes were used Q Kidney Positive
(14-16). P
Trachea Positive
Qurna 2 : —
Kidney Positive
Trachea Negative
Qurna 3 - —
Kidney Positive




International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol. 10, No.4, December 2015

57

Results showed that the disease was identified from
all geographic areas in Basra city. In general, the
prevalence of the virus was slightly higher in kidney
samples in comparison with trachea.

IBV typing

Specific nested PCR was performed on RT-PCR
positive flocks. Massachusetts serotype was the
specific serotype of infectious bronchitis virus in
broiler flocks of Basrah. The 295 bp fragment,
including a portion of the S1 gene of the
Massachusetts serotype was amplified by PCR
(figure 2). The prevalence of Massachusetts
serotypes of IBV was about 71.4% (5 farms) and in
two farms, unknown IBV serotypes (table 3).

100 bp
ladder

Figure (2): Nested PCR results in commercial broiler
flocks affected by respiratory disease. The PCR
products were separated using a 1.5% agarose gel pre-
stained with ethidium bromide. Single band which
represents the presence of Massachusetts serotype
appeared clearly on the gel. A 100 bp ladder was also
loaded on the gel to determine the size of the band.

Table (3): Stereotypes of IBV in Basrah city

Flocks Serotypes
Zubair 2 Unknown IBV serotypes
Shat al Arab 1 Massachusetts
Shat al Arab 2 Massachusetts
Shat al Arab 3 Massachusetts
Qurna 1 Massachusetts
Qurna 2 Massachusetts
Qurna 3 Unknown IBV serotypes

The results showed that the dominant serotype of
IBV in Basrah city was the Massachusetts.
Unknown serotypes were in some chicken flocks.

DISCUSSION

In Basrah, poultry producers seek assistance for
disease diagnosis through a limited network of
poultry diagnostic laboratories. In general, the
diagnosis of IBV infection is usually based on
clinical signs and gross lesions and, likewise, other
respiratory agents are excluded as the cause of the
respiratory disease, based on clinical signs and gross
lesions only. The clinical signs of the of respiratory
diseases are generally similar, therefore, sensitive
and specific detection and identification techniques
are required. The most common methods to
diagnose IB are based on virus isolation in
embryonated hen’s eggs, followed by
immunological detection of the isolated viruses.
This procedure is time consuming and quite
expensive as it requires specific polyclonal or
monoclonal antibodies for virus detection. The
single RT-PCR based on S1 gene developed by
Keeler (17) greatly improved the speed of the
serotyping and diagnosis of IBV. In this study, we
optimized PCR techniques to detect IBV which had
been shown to be very efficient for the detection of
IBV and for the identification of IBV types that also
detected by others (18,19).

In the present study, 7 out of 8 (87.5%) broiler
flocks were positive to IBV by RT-PCR confirming
that infectious bronchitis is one of the main viral
respiratory diseases of broilers in different
geographic regions of Basrah, south of Iraq. Our
study undoubtedly demonstrates that there is a
relatively high prevalence of IB disease in
commercial broiler flocks in Basrah. Poorbaghi et
al. (20) found that IBV was detected in 72% of
broilers suffering from respiratory signs. The failure
of PCR to detect the IBV in samples taken from
diseased broilers would be attributed to the chicken
infected with another agent causes respiratory signs.
Kidney samples are better than tracheal sample in
term of the detection of IBV. The current virus
strain has more affinity to replicate in kidney
tissues, or the kidney tissues are softer than tracheal
tissues, therefor the virus can be released more
easily during sample homogenates.

This study was conducted to monitor the existence
of serotypes of IBV which have been reported, in
part, from the countries around Iraq. In commercial
broilers in Basrah, five broiler flocks out of seven
positive flocks to IBV were infected with
Massachusetts serotype and the other two flocks
were unknown IBV serotypes. The reason of the
presence of unknown IBV serotype may be due to
some variations and genetic changes that have
occurred recently. Molecular analysis of IBV has
shown that genetic variants of this virus can emerge,
mainly as a result of a few alterations (insertions or
deletions) or mutations in nucleotide sequences of
the S1 gene which eventually might change the
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amino acid sequence. The genetic variability in the
S1 subunit of the envelope spike glycoprotein gene
represents an adaptive mechanism of the virus to
immune selective pressures associated with
intensive IBV vaccination and other management
practices (21,22).

Interestingly, a study had reported the identification
and genotyping of IBV isolate in Kurdistan region
of Iraq in symptomatic vaccinated broiler and found
poor efficacy of vaccines used in this region, since
vaccinated broilers were symptomatic and found
positive by PCR. IBV was determined by RT-PCR
in vaccinated broiler as results of studies conducted
by (23, 24), and they suggested that flocks were
naturally exposed to new variant strains of IBV,
which is why the vaccines were not protected. This
could be applied to the results of RT-PCR in
vaccinated broilers in this study, where 7 flocks
examined by RT-PCR were found positive to IBV
although they were vaccinated. So virus isolated
could be mutant of vaccine strain, or broiler flocks
may be infected simultaneously with several type of
IBV (18).

Future work suggests the isolation of IBV using the
embryonated chicken eggs. In addition, virus
serotyping through gene sequencing is so important
to determine the current serotype in our region.
This will have a fundamental role to adopt a suitable
vaccination program, using the common field
serotypes as vaccines, to protect against IBV caused
disease.
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ABSTRACT

The present study aimed to assess the levels of ochratoxin A in chicken carcasses and liver sold at Sulaimani
markets. Sixty (60) samples of fresh chicken meat and livers were collected (30 samples of each). All the samples
were inspected by using High Performance Liquid Chromatography- Ultra Violet (HPLC-UV). Out of 30 meat
samples, 26 (86.66%) and 17 out of 30 liver samples (56.6%) had have measurable amount of the toxin, however,
they were still under the international limits and had no hazards on consumer health. Yet, Iraq needs its own
standards to be adopted at comparing the results.

Keywords: High Performance Liquid Chromatography- Ultra Violet (HPLC-UV), chicken carcasses, ochratoxin A
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INTRODUCTION

The family of ochratoxins (OTA) consists of three
members, A, B, and C that differ slightly from each
other in their chemical structures. These differences,
however, have marked effects on their respective
toxic potentials (1). Ochratoxins of which
ochratoxin A is the most prevalent, are secondary
fungal metabolites of some toxigenic species of
Aspergillus or Penicillium(Aspergillus ochraceus
and Penicillium verrucosum). Ochratoxin A consists
of a chlorinated dihydroisocoumarin moiety linked
through a 7-carboxyl group by an amide bond to one
molecule of L-B-phenylalanine (2). Ochratoxin A is
the most abundant and hence the most commonly
detected member but is also the most toxic of the
three (1). It is a potent toxin affecting mainly the
kidney. As in other mycotoxins, Ochratoxin A can
contaminate a wide variety of foods as a result of
fungal infection in crops, in the field during growth,
at harvest, in storage and in shipment under
environmental conditions especially when they are
not properly dried. Ochratoxin A (OTA) may be
present in a foodstuff even when the visible mould
is not seen (3). Besides cereals and cereal products,
OTA is also found in a range of other food
commodities, including coffee, cocoa, wine, beer,
pulses, spices, dried fruits, grape juice, pig kidney
and other meat and meat products of non-ruminant
animals exposed to feedstuffs contaminated with
this mycotoxin. Ruminant animals such as cows and
sheep are generally resistant to the effects of OTA
due to hydrolysis to the non-toxic metabolites by
protozoa in the stomachs before absorption into the
blood. The International Agency for Research on
Cancer had OTA in group 2B carcinogens (4). The
contaminated animal feed is the major cause of
exposure of these mycotoxins to animals and
therefore ultimately to humans (5). Long-term
exposure to OTA has been implicated in Balkan
Endemic Nephropathy (BEN) and associated with
urinary tract tumors because of rather high OTA
levels detected in food samples and in blood or
urine from affected persons (4,6). Furthermore, it is
well established that contamination of poultry feeds
with mycotoxins may induce sanitary disturbances
and mortality among the birds and secondary
contamination of the human consumer via poultry
meat and giblets (7,8). The wide representations of
OTA in food and feed have nephrotoxic, neurotoxic,
mutagenic, carcinogenic, teratogenic and
immunosuppressive effects in humans and animals
).

The European Food Safety Authority (EFSA) has
carried out risk assessments on certain mycotoxins
in animal feed that are considered to pose a potential
risk to human or animal health: aflatoxin B,
deoxynivalenol, zearalenone, ochratoxin A,
fumonisins and T-2 and HT-2. In each case, EFSA
has published an opinion that provides an
assessment of the potential risk to animal or human
health. Each opinion has been used as a basis for the

current legislative controls on these mycotoxins. In
Iraq, many researchers reported the presence of
OTA producer fungus with different concentration
of the toxin in finished poultry feed in the farms at
different Iraqi cities (10-12), even more many other
researchers studied the devastating effect of this
toxin on broiler like (13,14).

Yet little is known about fungal and mycotoxin
contamination of poultry feed in Kurdistan region
governorate. During the last two or three decades,
the production of mixed poultry feeds were
significantly increased in parallel with the evolution
of poultry industry in the country. Considering the
above facts and very limited studies on the
occurrence and incidence of the OTA in chicken
meat at Sulaimani region, the present study is
designed to investigate the level of this mycotoxin
in chicken meat and liver and then to compare them
with the international levels in order to display if we
are far way from the standard levels, and it will be
helpful to create awareness of the health hazards
associated with this toxins.

MATERIALS AND METHODS
Sample collection

Thirty meat samples were collected (both breast and
thigh muscles mixed well then used), also thirty
liver samples have been collected from different
markets at Sulaimani city during the period (April
to July 2015). The samples were stored in ice box
during transportation and stored in plastic bags at
4°C, until the analysis. The Ochratoxin A from all
the samples were determined and evaluated by
using High Performance Liquid Chromatography-
Ultra Violet (HPLC-UV) which is considered as a
corrective method (15). Three replicates had been
used for each sample in order to obtain more
corrective results, and the mean of them used for
calculating the results.

Chemical materials

Ochratoxin A, crystalline material was purchased
from Sigma (St,Louis,MO, USA). The procedure of
(16) was used, the stock concentrated solution was
prepared in toluene-acetic acid (99:1 v/v) at a final
concentration of Ipg/ml and kept under safe
conditions, at -20°C and wrapped in aluminium foil
to prevent the gradual break down of OTA breaks
down under ultraviolet (UV) light. The toxin
working solution was prepared by diluting the stock
solution with toluene-acetic acid (99:1 v/v) to 0.8,
lpug/ml. The actual concentration of toxin was
calculated by fluorescence spectrophotometer set at
333 nm excitation and 440 nm missions. After
suitable dilutions in water-methanol-acetic acid
(50:49:1 v/v/v), the working solution was used to
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prepare the external calibration curve. All the
reagents were HPLC grade and chemically pure.

Extraction procedure for ochratoxin A

The samples were extracted according to the method
as described by (17), with few modifications, 15 g
from the sample was blended (15 min) in 50 ml of
acetonitrile-water (45:05, v/ v), using high speed
blending and then the extract was filtered through
filter paper. About 5 ml of the filtrate was mixed
with 50 ml of phosphate buffer saline (PBS) and
filtered through a glass microfiber. Ten ml of the
filtrate was passed through immune affinity
columns. The elute was evaporated until dryness at
40°C and residues were re-dissolved in 1 ml of
mobile phase (acetonitrile-water- acetic acid)
(47/51/2, v/v/v) for HPLC analysis. The flow rate of
mobile phase was 1 ml/min while the excitation and
emission wavelengths of fluorescence detector were
set at 333 and 460 nm, respectively.

Chromatographic conditions (HPLC)

An a aliquot of 50 ul meat extract samples and 50 pl
liver samples were injected on an Agilent ZORBAX
Eclipse XDB C18,50x4.6mm(1.8 um) column on a
(Shimadzu, 2010) HPLC system. The column oven
temperature was set to 40°C. A gradient of eluent A:
water + mM ammonium acetate and eluent B:
methanol+5 mM ammonium acetate was used at a
flow rate of 1 ml/mn. Details of the gradient are
recorded in table (1).

Table (1): The gradients of HPLC system

Step Time (min) | A (%) B (%)
0 0.0 80 20
1 1.0 80 20
2 5.5 10 90
3 7.0 10 90
4 8.0 80 20

A:water + mM ammonium acetate
B: methanol+5 mM ammonium acetate

Statistical analysis

All data were analyzed by using the General Linear
Models procedure using (XLSTAT software, 1997)
to study the effect of treatments (groups) according
to one way of completely randomized design
(CRD). Significant differences (p< 0.005) among
the means of the treatments (groups) were
determined by Duncan multiple range test (18).

RESULTS AND DISCUSSION

Mycotoxins, in general, are stable compounds, and
OTA, in particular, is a moderately heat stable
molecule that can survive at most food processing
operations and, therefore, it appears in final and
derived products (19).

Table (2) showed the means of ochratoxin levels in
all tested meat samples, the total mean value of the
meat samples was 1.982 + 0.110 pg/kg, while in
liver samples was 1.865 + 0.204 ng/kg (table, 2),
with evidence for the higher content in meat
samples was 4.106 + 0.058 pg/kg as in sample 4,
where the lowest was 0.149 + 0.149 pg/kg as in
sample 29, while the means of OTA levels in liver
samples, recorded the highest content was 8.699 +
0.359 pg/kg as in sample 22, where sample 1 was
completely free from it.

There were significant differences (p< 0.005)
among all samples of both meat and liver as it could
be seen in the table (2), which refers to different
levels of the toxin residues in tested samples. This
could be due to that the studied samples of liver and
meat were collected from different markets at
different times, and not from the same chicken or
same locations.

Table(2): The means of ochratoxin A content in all tested

meat and liver samples

Sample No. OCT in meat samples | OCT in liver samples
(ng/kg) (ng/kg)

1 2402 + 0.239 def 0.007 = 0.007 1
2 1.947 + 0.048 gh 0.042 + 0.036 1
3 3.095 £ 0.056 bc 1.884+ 0.074 gh
4 4.106 + 0.058 a 0.087 + 0.087 1
5 1316 £ 0.167 1ij 0.000 + 0.000 1
6 2.523 + 0.114 de 0.962 + 0.045 ij
7 2.584 + 0.026 d 2.269 £ 0.146 efg
8 2.096 + 0.098 fg 0203+ 0.115 kil
9 2.505 + 0.042 de 0.232+ 0.179 ki
10 2.182 + 0.041 efg 2.012+ 0.016 fgh
11 2307 + 0.094 defg 4702+ 0.172 b
12 4.063 + 0.087 a 1.055+ 0.025 i
13 1.375 + 0.063 ij 0.013+ 0.013 1
14 2.187 + 0.143 efg 4.046 = 0.046 cd
15 0.171 + 0.116 1 1.602+ 0.025 h
16 3.013 + 0.094 ¢ 0.231+ 0.103 kI
17 2.941 + 0.031 ¢ 0.558 + 0.073 jk
18 1.684 + 0.052 hi 2.705+ 0.401 e
19 3.010 + 0.106 ¢ 4.308 = 0.160 bc
20 0.651 + 0326 k 2.033 + 0.029 fgh
21 3426 + 0.048 b 0.629 + 0.079 jk
22 1.383 + 0.058 1ij 8.699+ 0.359 a
23 1434 + 0.034 ij 3.715+ 0.058 d
24 1.166 = 0.073 j 1.998 + 0.015 fgh
25 1.556 + 0.030 i 4.062 + 0.067 cd
26 1.392 + 0.008 ij 2446 £ 0.081 ef
27 1.081 + 0.078 j 2333+ 0.166 efg
28 1403 + 0.202 ij 0.380+ 0.190 kil
29 0.149 + 0.149 1 2488+ 0.048 ¢
30 0317 £ 0.159 1 0.251+ 0.251 kil

Mean + SE 1.982 + 0.110 1.865 +0.204

Measurable

amount (%) 86.66 56.6

In spite of that, the total mean values of the toxin
residue in chicken carcasses (table 2) was 1.982 +
0.110 which was higher than total mean value in
livers as it was 1.865 + 0.204. The detected levels
of the toxin in the current study are in line with the
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results reported by (17) when they analyzed four
types of mycotoxins including OTA in 115 chicken
meat and 80 eggs samples, collected from central
areas of Punjab, Pakistan. The study was carried out
using reverse phase HPLC, equipped with
fluorescence detector. The results revealed that 41%
samples of chicken and 35% sample of eggs were
found contaminated with OTA, and maximum level
4.70 mg/kg was found in the liver part of chicken
meat, However, the meat (wings, legs and chest) of
domestic chicken have not shown any level of OTA
contamination, and this point is disagree with the
current study.

Indeed the OTA presence in chicken meat is due to
their presence in poultry feed (5,20). So the
presence of detected concentration of the toxin in
the tested meat and livers referred to the presence in
the chicken feed as it had been proven in a study
done by (11), who found at inspection of forty five
finished poultry feed samples, collected from
different broilers, broiler breeders and layers farms
in Nineveh governorate, Mosul/ Iraq, he found that,
the concentrations of OTA recovered in 91.1% of
the samples with mean concentration of 159.4pg/kg
and concentration of the toxin in the tested finished
poultry feeds were ranged from 0-500 pg/kg. Also
the previous results of OTA contamination of
poultry finished feeds had been proved by (10).
Whereas (12) recorded the range of contamination
chicken feed with mycotoxins in the markets of
Najaf and Al-Qadisiya governorate/Iraq, by using
Enzyme-linked immunosorbent assay (ELISA),
when from a total of 200 poultry feeds samples, 50
samples inspected for the OTA, 32%  were
contaminated with it.

In table (2) of the present study 30 meat samples
tested, measurable amounts of OTA were found in
26 tissue samples, which accounts for 86.66% of all
samples, and of liver samples, measurable amounts
of OTA were found in 17 samples, which account
for 56.6% of all samples. These results were vary
with results recorded by (21) who made a study to
check the current status of OTA contamination of
the Serbian pork and chicken meat in naturally
exposed animals by inspecting a total of 540
samples of pigs blood, kidney, liver and chicken
gizzard that were randomly selected from
slaughtered pigs (n=90) and chicken (n=90) and
analyzed for the presence of (OTA) by (HPLC-FL),
their results showed that the majority of chickens'
tissues samples, were not found to contain
measurable amounts of OTA. Moreover, the OTA
levels found in analyzed tissues were low in general.
Because of the potential health hazards of
mycotoxins for humans, threshold levels of OTA
had been established worldwide. (22) had set 5
wkg as a maximum residue limit for OTA in
cereals, cereal products and raisins. The European
Commission has not yet set the maximum allowed
and the maximum recommended levels for
mycotoxins in meat or other animal products.
However, some countries have enforced OTA
MRLs (Maximum residue levels), for example

Denmark (of 10 mg/kg in pig kidney), Estonia (of
10 mg/kg in pig liver), Romania (of 5 mg/kg in pig
kidney, liver and meat) and Slovakia (of 5 mg/kg in
meat and milk). Other countries have developed
guidelines for recommended maximum OTA levels,
for example Italy (pig meat and derived products, 1
mg/kg) (23).

Unfortunately Iraq has no standards for mycotoxins
residues limitation, nor for tolerant levels, that’s, the
results of this study depended on international
standards for comparison, and the analyzed tissue
samples in both chicken meat and livers did not pass
the limit established by JECFA (Joint FAO/WHO
Expert Committee on Food Additives) as (10 ng/g)

©9).

CONCLUSION

The results found in this study suggested that, in
general, OTA contamination in chicken meat and
liver obtained from different parts of Sualimani city
were low, although there were measurable amounts
of the toxin in tested samples, but they were under
the limit determined by JECFA, and because of the
hazards of this toxin on human health, more
researches and studies are needed in order to
determine the maximum residue limit standard for
Iraq and Kurdistan region.
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ABSTRACT

The present study was conducted to investigate the level of antibodies of chlamydophila abortus and toxoplasma
gondii in goats.

The study included 92 female local breed goats ,1-5 years old in different physiological status (30 with history of
abortion, 17 pregnant and 45 non pregnant) during April and May 2015 in Basrh governorate/south of Iraq.

Five ml of blood samples were collected from jugular vein puncture for serological analysis using indirect
Enzyme Linked Immunosorbent Assay (indirect ELISA) test.

The results revealed that the seroprevalance of goats which have antibodies of Chlamydophila abortus were
11.95% and 60.8% of Toxoplasma gondii.

The percentages were differed according to the physiological status. In aborted animals it was 16.66% ,whereas in
pregnant and non pregnant goats were 11.76% and 8.88% respectively , with no significant variation (P> 0.05).
The prevalence of toxoplasma gondii antibodies were 70%,76.47% and 48,88% in aborted animals, pregnant and
non pregnant respectively with significant variation (P <0.05) . The results also showed that the animals of 1-3
years old, which have antibodies for chlamydiophila were 63.63% and 76.78% for toxoplasma, and the animals of
3-5 years old were 36.36% and 23.21% for chlamydiophila and toxoplasma respectively.

The study concluded that the percentage of goats which have moderate infection with chlamydiophila (titer of
antibodies) was 13.33% in aborted animal, and 5.88% of pregnant animals had high antibody titer ,while the
percentage of goats which had high level of antibody titer of toxoplasma was 40% in aborted animals and
35.29% and 26.66 % in pregnant and non pregnant respectively.

Keywords: chlamydiophila, . toxoplasma gondii, ELISA
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INTRODUCTION

Diseases of goats that cause abortion and
reproductive failure are usually accompanied with
economic losses. Abortion may spread throughout
the herd, many of these which causing abortion in
goats are zoonotic potential (1) .

Chlamydophilosis is a bacterial infection caused by
Chlamydophila abortus, which is zoonotic pathogen
that infects farm animals and has been implicated as
a major cause of abortions in goats and sheep (2,3).
Chlamydiosis is clinically characterized by abortion
during the last months of pregnancy, stillbirths or
premature births of weak offspring . Since abortions
occur without previous clinical specific signs , some
goats may develop persistent cough, arthritis and
keratoconjunctivitis. In addition, experimental
infections, slight vaginal discharge were observed
the day before abortion on some goats (4). Retained
placentas and metritis are not usual (5). After the
abortion, goats may recover rapidly (6).
Toxoplasmosis is caused by the Toxoplasma gondii.
It is another common cause of infectious abortion in
all animals and humans. Does can become infected
by ingesting food or water contaminated by feces ,
In pregnant does ,Toxoplasmagondii can invade and
multiply in the placenta and pass to the fetus,
causing fetal death, fetal mummification, stillbirth,
or the birth of weak kids. In some cases, the
pregnancy can progress normally and the doe can
give birth to a normal kid. Abortions from
Toxoplasma gondii occur mainly in the last
trimester of pregnancy and may occur in does of all
ages and in successive pregnancies (7,8).

The aim of the present study was to investigate the
prevalence of antibodies against Chlamydophila
abortus and Toxoplasma gondii occurrence in
Goats in Basrah, south of Iraq.

MATERIALS AND METHODS
Sample collection

Blood samples were obtained from (92) Female
local goats breeds of 1-5 years old between April
and May 2015, from the centre of Basrah city /
south of Iraq .

Samples were obtained from goats with different
physiological status (30 animals have history of
abortion, 17 Pregnant and 45 non-pregnant). The
animals were most fed on trash.

Detection of antibodies by ELISA

Approximately Sml of blood were obtained from
jugular vein puncture, then centrifuged at 1500
r.p.m. for 5 minutes to isolate serum. The serum
was then stored at - 20 °C until further processing.
Detection of antibodies against Chlamydophila and
Toxoplasmin sera were done by using an indirect
enzyme-linked  immunosorbent assay (Life

technologies TM Bio-Tek instruments, Inc. ELX-
800) according to manufacturer instruction. The
indirect multispecies ELISA detects anti-MOMP
(major outer membrane protein of Chlamydophila )
antibodies in ruminant and Toxoplasmgondii P30
antigen, also the test explained the severity of
infection incase of Chlamydophila, where the
infection was not considered a severe if antibody
titer is 25-35 , moderate 35-60 and severe when
antibodies titer 60-100 while for Toxoplasma. 20-
30 is considered low severity ,30-100 and 100-200
considered moderate and more of those readings
considered severe infection.

For each sample, S/P (sample/ positive ) ratio: S/P
=(OD sample-ODmNC )/ (OD PC-ODm NC) for
Toxoplasmosis  were calculated, while for
Chlamydophila, the S/P(sample/ positive) ratio: S/P
=(0OD sample-ODm NC )/ (ODm PC-ODm NC) .
The analysis of date was performed using the chi-
square test (9).

RESULTS AND DISCUSSION

The overall seroprevalence levels of the infected
animals with Chlamydophila abortus were 11.95%,
while in those infected with Toxoplasma gondii, the
level was 60.8% .

Seropositive samples according to physiological
status of animals indicated that the proportion of
Chlamydophila abortus in aborted goats were
16.66%, and in pregnant and non pregnant goats of
11.76% and 8.88% respectively, with no significant
variation (P> 0.05) (table 1).

Table (1): Seroprevalance of Chlamydophila abortus
and Toxoplasma gondii using ELISA test

Causes
Animal groups Chlamydophila Toxoplasma
abortus gondii
Abortion N o
N=30 5 (16.66 %) 21(70%)
Pregnant N=17 2 (11.7 6%) 13(76.47 %)
Non-pregnant o o
N=45 4(8.88 %) 22(48.88% )
Total N N
N=92 11(11.95%) 56(60.8%)

The present study also indicated that aborted goats,
pregnant and non- pregnant gave seropositive of
Toxoplama gondii of 70%, 76.47% and 48.88%
respectively with significant variation (P <0.05).
Table (2) shows the seroprevalence of Chlamydia
abortus and Toxoplasma gondii according to the age
of goats. Results revealed that the seropositive of
Chlamydia abortus was 7(63.63%) in 1-3 years old,
and in 3-5 years the rate was 4(36.36%) with
significant variation (P <0.05),while in Toxoplasma
gondii, animals of 1-3 years were 43 (76.78%) and
in 3-5 years 13 (23.21%) with no significant
variation (P> 0.05).
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Table (2): seroprevalance of Chlamydophila abortus
and Toxoplasma gondii according to age group

Other studies (12, 13) showed that the most
common and important causes of abortions were
Chlamydophila abortus infection, which accounted

Chlca“;esh'l 71':6;33'2‘3‘5/5 43-§6y§20r/s for 23% of all goat abortions and17% respectively.
‘;’Zgﬂ?ﬁ va (63.63%) (36.36%) In a study conducted by (14), results showed that
Toxoplasma 33 (76.78%) 13(2321%) the mean vah_les_ of seroprevalencc_s exarpination on
gondii goat chlamydiosis were (19.33%) in India, and (15)

Depending on the obtained results, abortion due to
chlamydiosis and toxoplasmosis may vary
according to animal population, feeding method,
using of maternity pens, reproductive and health
status of the animal and type of sample tested .In
addition the susceptibility increases with pregnancy,
and the presence of stray dogs and cats with goats
that may feed on aborted material attributed in
transmission of infection.

The occurrence of toxoplasmosis is related with
presence of cats, which consider a final hosts and
contaminate animal feed with sporulated oocytes of
toxoplasma shed within their feces, as well as the
role of climatic variation in Toxoplasma spread as
the prevalence of toxoplasmosis is higher in warm,
moist environment which attributed to the longer
viability of T. gondii oocysts. It is well Known
that Basrah city is hot and high relative humidity in
most months of the year, and there is no vaccination
program against chlamydia or toxoplasma used for
animals.

Although other goats which have history of abortion
and do not appear antibodies against Chlamydophila
or toxoplasma, they may be aborted from other
causes of abortion.

The overall results of this study were differed from
other studies conducted on chlamydiosis and
toxoplasmosis, which showed that only 1(1.1%) of
89 were positive for Cp. abortus using an enzyme-
linked immunosorbent assay (ELISA) (10), and 21
(23.6%) positive for T. gondii agglutinins . Also in
Nigeria (11), it was shown that the prevalence rate
of T. gondii in goats were 4.8% and Cp. psittaci
3.6%.

revealed that the significance of C p.abortus was
considered to be significant in causing abortion in15
out of 72 (21%) goat submissions that tested
positive identified by real-time PCR.

In China, the prevalence of Chlamydophila abortus
infection in goats was determined by indirect
hemagglutination antibodies (16), and were
detected in 21 (2.88%) serum samples. In a similar
study conducted in Morocco, it was explained the
average abortion rate of (10.26% )in does, when
serological analyses revealed the presence of all
abortive infections, in goats, 21 (91%) to
chlamydiosis and17 (74%) to toxoplasmosis (17).
Furthermore, (18) showed that abortion from 7.
gondii occured mainly in the last trimester of
pregnancy and may occur in does of all ages and in
successive pregnancies. The diseases are most
common in sexually mature animals and older
animals infected but not aborted, and the variation
in the disease occurrence could attribute to
environmental conditions such as climate, type of
feeding, grazing and watering and animal density.
The severity of infection according to antibodies
titer of Chlamydophila abortus and Toxoplasma
gondii were shown in table (3). The study revealed
that the percentage of does with history of abortion
from Chlamydia abortus in low titer was 6,66% and
13.33% does in moderate, while in pregnant does
only one 5.88% doe in moderate and high antibodies
titer of Chlamydia abortus, where in non-pregnant,
two does were with low and one with highly
antibodies titers(4.44%) and (2.22%) respectively.
In addition, the levels of antibody titers of does
with Toxoplasma gondii were 10% and 20% ,40%
does in moderate and high titer of antibodies ,and in
pregnant does were 11.76% ,29.41 and 35.29% does
in low ,moderate and high antibodies titer
respectively ,while in non-pregnant the percentage
of does which have moderate, and high titer of
antibodies 1.77%, 26.66% against Toxoplasma
gondii.

Table (3): The interpretation of result of Chlamydia abortus and Toxoplasma gondii among teste goats

Physiological Chlamydia abortus Toxoplasma gondii
status 25-35 35-60 60-100 20-30 30-100 100-200
+ ++ +++ + ++ +++
Abortion 2(6.66%) 4(13.33%) - 3(10%) 6(20%) 12(40%)
Pregnant - 1(5.88%) 1(5.88%) 2(11.76%) 5(29.41) 6(35.29%)
Non-pregnant 2 (4.44%) - 1(2.22%) - 8(17.77%) 12(26.66%)
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This study showed that Chlamydiosis in animals
specially in goats is important and there is no
chlamydial vaccine for goats, since abortion due to
Cp. abortus remained infected for years, if not for
life, and shed the organism, as well as Cp.abortus is
zoonotic, occasionally causing serious disease in
pregnant women so it must tack more attention for
public health. Even the current study revealed that
goats have antibodies titer against toxoplasmosis
higher than the Chlamydiosis and the treatment is of
limited value. However, it is recommended to
perform blood testing on all herds, at least to be able
to make decisions on the basis of factual data. Also,
any cats which have access to the area should also
be tested. The blood work will provide with blood
antibody titer less than 20 reading indicates that the
animal has probably not been exposed to the
disease. Any titer level above 100 indicates a
probable active disease state. Readings in the low
range would be indicative of exposure with
immunity possibly sufficient to prevent appearance
of disease.
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The effects of potato tuber alkaloid extract at different cocenterations and

dosage periods on histological changes in spleen of male albinus rats
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ABSTRACT

The present study aimed to evaluate the bioactivity effects of potato tuber alkaloid extract at different
cocenterations and dosage periods on histological changes in spleen of male albinus rats. The experiment was
conducted at the laboratory of Biology Department in college of Sciences of University of Kufa. Potato tuber
extract concentrations were four (0 , 50, 100 ,200 mg/ kg)and four dosage periods (one, two ,three, and four
weeks).

Microscopic examination for the histological sections of small intestine revealed the presence of induced goblet
cells and hyperplasia in mucosa layer with infiltration of inflammatory cells with shortening, expanded,
degeneration and necroses in villi.
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The effects of using rice powder and eruca sativa alcoholic extract as food on

growth of earthworms genus :Lumbricus sp.

Nadia I. Al- Ameen, Liqaa A. Jaze and Zahraa Hadee

Dept. of Biology / College of Sciences for Women / University of Baghdad /Republic of Iraq

ABSTRACT

The present study aimed to determine the effects of using rice powder and Eruca sativa alcoholic extract as food
on growth of earthworms in genus Lumbricus sp. The results showed the highest length rates recorded by using
rice powder for young worms (12.96) cm. after 14 days and (17.02) cm. for adults after 21days. The E.sativa
extract recorded length rate of (8.05) and (14.29) cm. for young and adults respectively after 21days.The less
length rate was recorded by using the mixture of (rice powder and E.sativa) extract at the control group. The rice
powder recorded the highest weight rate (0.250) and (1.73) gm for young and adults respectively after 21 days.
E.sativa extract recorded (0.343) gm after 21 days for young worms, while the weight rate decreased comparing
with the weight before the experiment .The mixture did not record any increase in weight .The weight rate of
control was (4.00) gm for adults and then began decreasing after 21 days.
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Effect of the activity of red onion peel allium cepa extraction on preservation of

minced chicken meat

Alyaa S. Al-Hafud

College of Education for Women/ University of Baghdad / Republic of Iraq

ABSTRACT

The study aimed to determine the effect of using alcoholic ethanol extraction of red onion peel in prolonging the
period of preservation of cooled minced chicken meat. The minced chicken meat was mixed with 0 <0.5 <1 <1.5 %
of alcoholic extract of the red onion, where (0 was the control sample). All samples were stored separately for 0,
3, 6 days in Refrigerator at temperature 4C. Biological tests were conducted. Results showed that mixing the
minced meat with red onion peel extraction led to prolong the storage of meat for 6 days at 4C, and the best result
was obtained when adding alcoholic ethanol extract of red onion peel by 1.5%, which amounted 0.03 g ,that
reducing microbial load more higher than 1 < 0.5 %.
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The effect of ethanolic extract of Cyperus rotundus rhizomes on kidney in albino

male mice

Basma A. Jasim

College of Sciences for Women / University of Baghdad / Republic of Iraq

ABSTRACT

The present study was designated to determine the effect of ethanolic extract of Cyperus rotundus on kidney in
albino male mice . a total sample of 15 male mice were used for the experiment, divided into five groups (1% group
considered as the control group, 2™ group was injected by 300 mg/ml from extract , 3™ group was injected by 350
mg/ml from extract , 4™ group was injected by 400 mg/ml from extract, and the 5™ group was injected by 450
mg/ml from extract) . The experiment lasted for two days and the doses were administrated by intraperitonial
injection . The results showed that ethanolic extract for Cyperus rotundus have negative effects on kidney tissues
in 300, 350, 400,450 mg/ml concentrations when compared with control group . The results showed pathological
changes in the kidney in the four treated groups. Those changes included bloody congestion, infiltration of white
blood cells and shrinkage of the glomerulus. The study concluded that the alcoholic extract of tubers Cyperus
rotundus have negative impact on the kidney tissues in different concentrations.
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The effect of some plant extracts on the growth and flowering of two carnation (Dianthus
caryophyllus L) cultivars

Mushtaq T. H. AL-Zurfi and Fadhil H. AL-Sahaf
Dept. of Horticulture and Landscape Gardening / Faculty of Agriculture/ University of Kufa / Republic of Iraq

ABSTRACT

An experiment was conducted at the lath house of the department of horticulture and landscape design, faculty of agriculture, University of Kufa
during the growing seasons of 2013-2014 and 2014-2015 to study the effect of some plant extracts on the growth and flowering of two carnation
cultivars. Seeds were sown in 15/9/2013 and 2014 for the first and second season respectively and seedlings of the two cultivars (red GIGANTE
ROGO and yellow GIGANITE AMARILLIO) produced by Semillas-Fitot Spanish Company at two true leaves stage were transplanted in plastic
pots with 20cm in diameter and 16 cm in height. The experiment comprised three factors, two cultivars of carnation, three types of plant extracts
Licorice plant, seeds of Fenugreek plant and Roselle plant. Experiments were adopted as factor 2x3x3 in randomized complete block design
(R.C.B.D) with three replicates. The means of treatments were compared using the Least Significant Difference (L.S.D.) test at 0.05 probability.
Results showed that there was no significant effect for both seasons of cultivar on leaves content of GAj, Zeatin, ABA, and the ratio of ABA to
GAst Zeatin, while the red cultivar, as compared to the yellow cultivar ,had lower leaf area, flower diameter, vase life, flower contents of
anthocyanins, number and diameter of xylem ray vessels. whereas the yellow cultivar, as compared to the red cultivar, had high number of leaves
and reduction of the number of days to flowering in both seasons. On the other hand, Results showed that spraying of yellow cultivar with roselle
calyx extracts at a concentration(7.5 g.I'") increased number of leaves (168.00, 132.33 leafplant™), for both seasons respectively.Spraying the red
cultivar with roselle calyx extracts concentration (7.5 g.1") increased vase life (7.00 , 11.45 days) and number of xylem ray vessels( 7.00 , 6.00
vessels) for both seasons respectively, The spraying of the yellow cultivar with of Licorice extracts at concentration (5 g.I") increase the GA;(4.15,
4.93 pgkg™) for both seasons respectively. The spraying of the yellow cultivar with Licorice extracts at a concentration (2.5 g.I") led to decreased
of number of days to flowering (235.0 , 184.3 days) and increased flowers content of carotene pigment(8.23 , 12.74 mg.100 g") for both seasons
respectively. The spraying the red cultivar with Licorice at concentration (2.5g.I") increased the flower diameter (5.13 , 7.26 cm) for both seasons
respectively. The spraying of the red cultivar with of Licorice extracts at concentration (5g.1") increased Zeatin (2.96 , 4.09 pgkg") for both
seasons respectively. The spraying the red cultivar with roselle extracts at a concentration (15g.I") increased the flowers content of anthocyanins
pigment which was(12.18 , 18.12 mg.100 g') for both seasons respectively. Spraying the yellow cultivar with Fenugreek seed extracts at a
concentration (4 g.I"") increased ABA (3.38 , 2.60 pg kg™) and the ratio of ABA to GA3+ Zeatin(1.23 ,0.68) for both seasons respectively.
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Building information modeling (BIM) and the integration of the design process

Osamah A. Khraibet, Mohamed R. Sh. Majeed and Anas H. Majeed

Dept. of Architecture / College of Engineering / University of Baghdad / Republic of Iraq

ABSTRACT

Architecture significantly had been associated with the successive developments in various aspects (systematic,
technical, scientific, etc.), and this is what achieves a change in the design process that is no longer the forerunner
traditional restored. Where it appeared a new factor had the ability to change the shape, concept and content of
architecture beside the ability to simplify complex formations. This depends strongly on design and production
media with new digital implementation through modeling and simulation, and transforms elements and building
components to information, which is called (Building Information Modeling (BIM)). So, Research problem is
appeared as the absence of theoretical and practical vision about those programs and their role in design process
and its impact on the integration of that process, especially with the complexity of the projects and the need for a
lot of disciplines to accomplish which requires a lot of communication skills among design team persons, which
produced a weakness in the knowledge base that clarify the role of these programs and their uses which can reduce
the problems and difficulties as long as it is suffered by the architect in characterization of shapes and sizes. That
decreases the numbers of experts in (BIM) techniques in construction industry. Thus, the goal of research is to
clarify the information technology impacts on the integrity of design process and to clarify the role of the
(computer) in the conduct of these operations easily and quickly with high accuracy. Where most of required
communication operations are connected with several operations to translate the concepts to two and three-
dimensional representation.
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