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FORWARD

1JST is coming for you all today in its recent issue of volume eight for year 2013, as our deep belief in
continuing the steps we began since eight years ago.

As what we intended to add valuable steps on our journey through IJST, one of the most successful
achievement had been done during October 2013, when IJST owned an international indexed value
issued by Indexed Copernicus International and scored ICV: 4.32, which increased the prestigious
level of the journal to the international scientific society, as Indexed Copernicus is considered one of
the high standard level indexing organizations for scientific journals all around the world. We
congratulate ourselves firstly for all the editorial board members who performed faithful efforts to IJST
to raise its value among the scientific journals, and for the advisory groups who gave times and efforts
to evaluate the researches published in IJST, and we congratulate ourselves for being here today with
you all to celebrate this promising achievement, with a promise to continue what we began. Special
thanks and appreciations must be presented to significant members whom joined and shared in our
journey from the beginning until now, Dr. Abdullah Al- Shebani from Al- Kufa University, Dr. Atheer
Al- Douri from Baghdad University, Prof. Teghreed Al- Noor from Ibn- Al- Haitham College for
Education of Baghdad University, Prof. Jamal Abbas from Al- Kufa University, Dr. Hayder Abdul-
Hameed from Baghdad University, and finally to Prof. Waleed Al- Murrani from Plymouth University
— UK. Thanks for your efforts, deep beliefs in our scientific message to the Arab World, and your
endless supports and encourageable words to IJST.

1t is my pleasure to welcome you and present you a new issue of our Journal, Volume 8, No. 4 (2013),
the fourth issue of this year, with diversity of researches and elite experts of the Editorial Board and
Advisory Group. The current issue comes to you while the World is celebrating a new year 2014 ,
which gives me an opportunity to send you all my deep wishes and faithful prays to Allah for peaceful
times.

The members of Editorial Board, the ICAST and TSTC teamwork and I hope you will find this
collection of research articles useful and informative.

1JST had the honor to welcome new editorial board members from Pakistan and India who will join the
editorial board in 2014, which is another step toward the internationality of IJST.

Finally, on behalf of the International centre, I would like to express my special thanking to the
Editorial Board Secretary for her faithful efforts in managing the scientific, design, technical and

administrative aspects of the Journal and for preparing this issue for final printing and publishing.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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Effect of early nutritional restriction regimen and supporting with mixture of
vitamin C, salicylic acid and betaine on some productive and physiological

characteristics of heat stressed broiler

Agqeel Y. AN. Al-Shukri

Faculty of Agriculture / Kufa University / Republic of Iraq

ABSTRACT

Two stage-study was carried out at poultry station of Animal Resources Department, College of Agriculture at Kufa University
from the 6" of September to the 20" of November 2010 as an attempt to reduce growth rate of birds in the early ages and release
it later to get advantage of compensatory growth in comparison with supporting restricted diet of those birds with a mixture of
vitamin C, salicylic acid and betaine and investigate the effect of these treatments on some productive and physiological
characteristics of heat stressed broiler.
Two hundred twenty five unsexed one-day-old chicks of Cobb breed with average weight of 40g were used in the study. Birds
were reared on ground and were randomly allocated into 3 treatments with 25 chicks per each. The 1 stage of the study was
extended for 9-19 days of age for birds of control treatment and were offered free feeding until the end of the this stage and the
whole study (T;), while birds of treatment 2 and 3 were fastened for 10 hours a day from 8 a.m to 6 p.m until the end of this
stage. The 2™ stage was extended for 20-35 days of age during which free feeding for birds in T, and T; was resumed and a
mixture containing 100 mg of vitamin C and 50 mg of salicylic acid and 800 mg of betaine per 1 kg of feed was added to the diet
of birds in Tsonly.Heat and humidity inside house as an average were 26-36 C° and 60-70% respectively.
Results of the study were as follows:
1-  Birds of T; during 2-5 weeks of age achieved significantly (P<0.05) higher average body weight (BW) and average
weight gain (WG) as compared with those of other treatments.
2-  Feed intake by birds of T,during 2-5 weeks of age was significantly (P<0.05) higher as compared with those of T, and
no differences were observed between birds of T vs. T; and T, vs. Ts.
3-  Feed conversion ratio (FCR) of birds in T, and Tsduring 2-5 weeks of age was significantly (P<0.05) higher as
compared with those in T}.
4-  Dressing percentage (DP) of bird's carcasses in Tswas significantly (P<0.05) higher as compared with that of birds in
T, and T, with no differences among treatments in carcasses main cuts except wings.

5- Abdominal fat in carcasses of birds in T, and T; was significantly (P<0.05) lower as compared with that of T birds and
no difference was observed among treatments in interior eaten parts.
6- Lower (P<0.05) mortality rate was recorded in T; as compared with other treatments.

7-  Lymphocytes (L) ratio was significantly (P<0.05) increased, whereas, Heterophil (H) and H/L ratios were
significantly (P<0.05) decreased in blood samples withdrawn from T,birds as compared with those of T}.

Keywords: broiler, salicylic acid, betaine, nutritional restriction regimen
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INTRODUCTION

Recent traditional broiler breeds are characterized
with fast growth and high FCR due to genetic
selection efforts (1). However, this improvement in
growth was negatively reflected on resistance of
birds to diseases (2) leading to increase rate of
mortality in these breeds due to high sensitivity to
diseases, nutritional disorders and sudden death
syndrome. Summers (3) and Gonzales et. al. (4)
reported that pathologic cases increase in high
growth flocks during first 3-4 weeks of age.
Improvement in growth rate of broiler breeds caused
an increase in fat deposition especially abdominal
fat which is considered undesired and harmful for
human health, therefore the objective of the current
study is reducing growth rate of broiler chicks and
trying to increase that rate later to get advantage of
compensatory growth directly occurred after feed
restricting period. It was proved that birds can
compensate growth retard previously taken place
when suitable conditions are existed (5-7). Since
birds in the current study were reared in heat stress
conditions, feed was supported with vitamin C,
salicylic acid and betaine in order to bring about
convenient circumstances and reduce the effect of
stress that birds may exposed to through increased
feed intake and subsequent increase in heat released
from metabolism processes (8-10).

MATERIALS AND METHODS

This study was conducted with two stages at poultry
station belonging to Animal Resources Department,
College of Agriculture at Kufa University from the
6" of September to the 20" of November 2010. two
hundred twenty five unsexed one-day-old broiler
chicks of Cobb breed with average weight of 40g
were used in the study. Birds were reared on 5 cm
depth of sawdust litter. Feed and water were offered
to birds ad-libitum using upside down feed and
water plastic containers. 24-hours continuous light
system was used throughout the study. Birds were
weighed at age of 7 days and randomly allocated
into 3 treatments of 3 replicates of 25 chicks of semi
equal weight per each. 9 individual pens of 2x1.5
m>.The 1* stage of the study was extended for 9-19
days of age during which birds of control treatment
were offered free feeding until the end of the this
stage and the whole study (T;), while birds of
treatment 2 and 3 were fastened for 10 hours a day
from 8 at morning to 6 at evening until the end of
this stage. The 2™ stage was extended for 20-35
days of age during which free feeding for birds in T,
and T; was resumed and a mixture containing 100
mg of vitamin C and 50 mg of salicylic acid and 800
mg of betaine per 1 kg of feed was added to the diet
of birds in T; only. Birds were fed starting ration
from 1 to 19 days of age and finishing ration from
20 to 35 days of age. Table (1).

Table (1): composition of experimental diets

TPt Starter diet Finisher diet
(1-14day) % (15-35day) %
Yellow corn 37.0 37.0
Wheat 22.0 30.0
Soybean meal 30.0 22.0
Protein
concentration " 8.0 8.0
Sunflower oil 2.0 2.0
Limestone 0.7 0.7
Salt 0.3 0.3
Calculated chemical structure (2)
Crude protein
(%) 22.23 19.63
ME, K cal /kg 2958.90 3030.10
feed
Lysine 1.2114 1.021
Methionine 0.445 0.407
Calcium 0.37 0.35
Available 0.29 026
phosphorus

(1) Protein concentration used was Dutch. This concentration
provided per Kg. 40% crud protein, 2100 ME, K cal/kg. 5% crud
fat, 2% crud fiber, 5.6% calcium, 2.3% sodium, 4% available
phosphorus, 3.85% Lysine, 3.7% methionine and 4% methionine +
cystine. (2) Chemical structure was calculated according to the
analysis of diamaterial in NRC (11).

House temperature was recorded triple times a day,
6 am, 12 p.m and 6 p.m using three thermometers
located in the front, centre and back of house,
where, periodically temperature during a day was
26-36-26. Relative humidity was recorded using
hygrometer, where, it was 55-65%.

Average live body weight (BW), weight gain (WG),
feed intake, feed conversion ratio (FCR) and rate of
mortality were recorded at the end of 2, 3, 4 and 5
weeks of age and to the whole this period (2-5
weeks).

Dressing percentage (DP) was estimated according
to live BW without interior eaten parts as described
by (12) as follows:

DP = [weight of carcass without eaten interior
eaten parts (g)/live BW (g)] x 100

Relative weight of carcass cuts (RWCC) were
estimated as described by the same workers as
follows:

RWCC = [weight of carcass cut (g)/weight of
clean carcass (g)] x 100

Fat of interiors and round abdomen parts was
descended, weighed and Relative weight of
abdominal fat was estimated as equation mentioned
above.

Regarding blood tests, blood samples were
withdrawn from the wing vein of 3 males and 3
female's birds of each treatment 12 o'clock at noon
the end of 5™ week of age, and then withdrawn
blood was placed in K-EDTA tubes. Whole blood
was directly used to determine haemoglobin
according to method described by (13), packed cell
volume according to method described by (14), and
differential white cell count according to method
described by (15).
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Data obtained was statistically analyzed according
to the complete randomized design (CRD)
procedure (16). Duncan’s multiple range tests was
used to determine the significance of differences
between treatments means (17).

RESULTS AND DISCUSSION
Live body weight (LBW) and weight gain (WG)

Effect of early nutritional restriction regimen and
supporting with a mixture of vitamin C, salicylic
acid and betaine on LBW and WG for 2, 3, 4, 5
weeks of age and total period of 2-5 weeks is shown
in table (2). LBW of birds in T; was significantly
(p<0.05) superior as compared with that of T,birds,
no significant difference between LBW of birds in
T, and T; at 3 weeks of age. This superiority may
due to stop offering feed to birds in T, and T; for 10
hours a day during the 1% stage of the study. Teeter
and Smith (18) demonstrated that there is a positive
significant correlation (r = 0.89) between feed
intake and growth rate of broiler. However, there
were no significant differences in BW and total WG
for total period of 2-5 weeks between birds in T,
and T, though feed was not offered for 10 hours in
T, for a period of 9-19 days. This result is agreed
with that observed by other workers (19-21) who
did not notice significant differences in BW
between feed restriction and control treatments at
marketing. This may attribute to completeness of
compensatory growth occurred for birds of T,.
Proudfoot and Hulan (22) and proudfoot et. al. (23)
reported that free feeding after feed restriction led to
compensatory growth which improved growth rate
and enlarged digestive tract. Results also showed
that BW and WG achieved by birds of T; were
significantly higher than those achieved by birds of
T, and T,. This may be referred to completeness of
compensatory growth of T; birds that may be
occurred due to role of body and alleviating heat
stress of birds leading to increase feed intake and
FCR. Two of additives added to feed of birds T; in
the current study were tested in other studies.
Skomura et. al. (24) and Zarei et. al. (25) observed
that addition of betaine to diet of heat stressed birds
increased BW and WG significantly. Significant
improvement was occurred in BW due to addition of
Vitamin C to diet and drinking water of heat
stressed birds (26,27).

Feed intake and feed conversion ratio

Effect of different treatment on feed intake and feed
conversion ratio (FCR) of broiler for 2, 3, 4, 5
weeks of age and total period are shown in table (3).
There were no significant differences among
treatments for 2 and 3 weeks in both feed intake and
FCR, in week 5, birds of T consumed significantly
higher (P<0.05) feed as compared with those of T,
and T3, whereas, feed intake for total period (2-5)
weeks by birds in T, was significantly decreased as
compared with that of T birds, this may attribute to
the effect of 10 hours a day starving in the 1% stage

of the study. Whereas feed intake was not
significantly differed between birds in T, and T3 and
between birds in T; and T;, this may attribute to the
effect of a mixture added to the diet of birds in Ts
which may help in reducing body heat in heat stress
condition leading to increase feed intake to
compensate reduction occurred due to fasting
procedure. Three compounds were found to be
effective in reducing body heat and increased feed
intake, vitamin C(28); aspirin (29) and betaine (10).
Birds of T; were achieved significantly higher
(P<0.05) FCR for 4™ and 5" weeks than that in T,
and control treatment (T;). However, for total period
from 2-5 weeks birds of both T, and Tsachieved
significant (P<0.05) improvement in FCR as
compared with control treatment. This improvement
is in agreement with finding of (30, 20, 21).

Percentage of carcass cuts and dressing
percentage

Effect of different treatment on dressing percentage
and carcass's cuts percentages in 5™ week of age are
shown in table (4). Results revealed that the addition
of mixture of vitamin C, salicylic acid and betaine
significantly (P<0.05) increased dressing percentage
of birds in T; as compared with that of birds in T
and T,. Lohakara et. al. (26) reported that addition
of vitamin C to diets of Ross heat stressed broiler
improved dressing percentage. Similar result was
observed by (31) with addition of salicylic acid.
Addition of betaine improved carcass yield of
broiler at 42™ of age (32,33). Results of carcass
quality also showed that wings weight of birds in
control treatment was significantly higher than that
of birds in T, and T;. Moreover, percentage of
carcass cuts was not differed significantly among
treatments.

Percentage weight of abdominal fat and interior
parts

Effect of different treatment on percentage weight
of abdominal fat and interior eaten and uneaten parts
are shown in table (5). Results revealed that
percentage weight of abdominal fat of birds in T,
and T; was significantly (P<0.05) decreased as
compared with that of birds in control treatment.
Similarly, (30, 20) and (21) noticed that early feed
restriction  treatment  significantly  decreased
percentage weight of abdominal weight at marketing
age.

Results of the current study also showed that
percentage weight of glandular stomach was
significantly (P<0.05)higher in carcasses of birds in
T, and T; as compared with that of birds in TI.
However, no significant differences were shown in
the ratio of weight of interior to body weight among
treatments.
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Table (2): Effect of early nutritional restriction regimen and supporting with mixture of vitamin C, salicylic acid and
betaine on live body weight and weight gain of heat stressed broiler

Treatments Items 1 2 3 4 5 (2-;(;{2eks
Average live T, 160£3.1 a 388+1.2a 76349.3a 1230+£8.4 b 1873£7.2 b 1873+79 a
BW (g/bird) T, 165+4.2 a 375+5.1a 716+6.2b 1215£7.3 b 1903+8.4 b 1903+7.3 b
T, 163+1.2 a 365+3.2a 746+7.3 ab 1282432 a 1978432 a 1978453 a
Level of significance *ok *ok Hk * NS NS
Average T, - 228+8.2a 375+6.3a 467£8.3 b 643+7.3 b 1713£2.9b
WG (g/bird) T, - 210+5.3a 341+7.2a 499+7.2 a 688+4.3 a 1738+3.2b
T - 202+6.2a 38146.9a 536+79a 696+8.8 a 1815+6.5 a
Level of significance - NS NS * * *

*and ** different letters vertically refer to significant differences at 0.05 and 0.01 respectively
T, T, and T3 represented treatments of control, 10 hours a day fasting for 9-19 days of age followed by free feeding without and with the addition
of a mixture containing 100 mg of vitamin C and 50 mg of salicylic acid and 800 mg of betaine per 1 kg of feed respectively.

Table (3): Effect of early nutritional restriction regimen and supporting with mixture of vitamin C, salicylic acid and
betaine on feed intake and feed conversion ratio of heat stressed broiler

Treatments Items 2 3 4 5 (2_;[‘)(‘)32651(8
Average feed T, 385+14.7 a 525489 a 900+3.1a 1300+3.1 a 311043.1a
intake T, 340+139a 470+7.2 a 965+3.1 a 1226+3.1b 300143.1 b
(g/bird)(g/week) Ts 340+9.2a 519456 a 960+3.1 a 1235+3.1b 3054+3.1 ab
Level of significance NS NS NS * *
Feed conversion T, 1.69+0.10 a 1.40+£3.1a 1.92+3.1a 2.02+3.1a 1.76+3.1 a
ratio (g/bird) T, 1.62+0.08 a 1.38+3.1a 1.93+3.1a 1.78+3.1 a 1.6843.1 b
(g/g weight gain) T; 1.68+0.03 a 1.3643.1a 1.79+£3.1b 1.7743.1b 1.6543.1b
Level of significance NS NS * * *

* and ** different letters vertically refer to significant differences at 0.05 and 0.01 respectively
T,, T, and T3 represented treatments of control, 10 hours a day fasting for 9-19 days of age followed by free feeding without and with the
addition of a mixture containing 100 mg of vitamin C and 50 mg of salicylic acid and 800 mg of betaine per 1 kg of feed respectively.

Table (4): Effect of early nutritional restriction regimen and supporting with mixture of vitamin C, salicylic acid and
betaine on carcass cuts percentage and dressing percentage of heat stressed broiler at 5" weeks of age

Percentage of carcass cuts Dressing
percentage

Treatments Neck Back Wings Thigh Chest . w1'thout

interior eaten
parts
T, 34.45+3.20 4.30+29.6 10.2+0.20a 20.4+1.20 0.30+5.75 68.9+0.33 b
T, 34.84+3.20 28.78+2.30 9.1+0.35b 21.2+1.45 6.10£0.19 67.840.19 b
Ts 34.6+2.20 30.0+1.90 0.3649.1b 20.0£1.60 5.5£0.20 0.25+£70.5 a
Level of NS NS * NS NS *

significance

*and ** different letters vertically refer to significant differences at 0.05 and 0.01 respectively

T, T, and T3 represented treatments of control, 10 hours a day fasting for 9-19 days of age followed by free feeding without and with the
addition of a mixture containing 100 mg of vitamin C and 50 mg of salicylic acid and 800 mg of betaine per 1 kg of feed respectively.

Table (5): Effect of early nutritional restriction regimen and supporting with mixture of vitamin C, salicylic acid and betaine on percentage
weight of abdominal fat and interior eaten and uneaten parts in carcasses of heat stressed broiler at 5™ weeks of age

Treatments Percentage weight of interior parts
abdominal fat Heart Liver Hazard Clandulag Fabrishia Spleen
stomach
T, 3.20+£0.10 a 0.64+0.03 2.80+0.15 b0.12+1.85 0.33+0.01b 0.11+0.01 0.16+0.01
T, 2.65+0.08 b 0.68+0.03 2.65+0.2 1.91+0.1 0.04+0.53 a 0.13+0.01 0.03+0.19
Ts 2.66+0.07 b 0.61£0.06 2.66+0.09 1.80£0.13 0.45+0.05 a 0.11+0.01 0.22+0.02
Level of * NS NS NS * NS NS
significance

* and ** different letters vertically refer to significant differences at 0.05 and 0.01 respectively
T,, T» and T3 represented treatments of control, 10 hours a day fasting for 9-19 days of age followed by free feeding without and with the addition
of a mixture containing 100 mg of vitamin C and 50 mg of salicylic acid and 800 mg of betaine per 1 kg of feed respectively
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Mortality ratio

Effect of different treatment on mortality ratio (MR)
is shown in table (6). Results showed that lower
significant reduction in total MR was recorded in
birds of T; as compared with that in birds of T; and
T,. Lower significant reduction was also recorded in
T, as compared with T,. Similar results were
noticed by (34, 6 and 21) who indicated the
significant effect of feed restricting on MR. The
significant reduction in MR of T, birds may be
occurred due to early nutritional restriction for 9-19
days of age and its effect in reducing exposure of
birds to heat stress by increasing feed intake and
growth rate during this period and preventing
mortality due to skeleton diseases and sudden death
syndrome. The positive effect of nutritional
restriction and its role in alleviating heat stress
together with addition of experimental mixture was
the reason for the significant reduction in MR of T
as compared with that of T; and T,. This truth can
be supported by the significant reduction in
Lymphocytes (L) to Heterophil (H) ratio of birds in
T, and Tz as compared with that of birds in control
treatment (T,). H/L was 0.41, 0.35 and 0.31 for T,
T, and Tj respectively (table 7). Zulkifil ez. al. (35)
and Turkyilmaz (36) reported that H/L ratio
increased under condition of heat stress, and then
this ratio can be used as evidence for environmental
stress.

Blood characteristics

Effect of different treatment on size of blood packed
cell volume (PCV), hemoglobin concentration
(Hb),percentage of Lymphocytes L),
Heterophil(H) and H/L ratio of blood samples
withdrawn from heat stressed broiler at 5™ weeks of
age are shown in table (7). Results showed that
PCV, Hb concentration were not significantly
differed among treatments, whereas, percentage of
H cell and H/L ratio in blood samples withdrawn
from birds of Tswere significantly (P<0.05)lower

than that in blood samples withdrawn from birds of
control treatment accompanied with significant
(P<0.05) increase in percentage of L cell.

The significant decrease in the percentage of L cell
in blood samples withdrawn from birds of Tjas
compared to that in blood samples withdrawn from
birds of T; can be explained by the heat stress that
birds of this treatment had exposed to leading to
increase secretion of corticoid gland hormones that
caused death and lysis L cells leading to reduce the
percentage of these cells (37). Significant increase
in H/L of blood samples withdrawn from birds of
T3 can be considered as evidence for exposure birds
of this treatment to chronic heat stress. Davis et. al.
(38); Turkyilmaz (36) and Zulkifli er. al. (353)
pointed out that exposure to heat stress increase H/L
ratio and supported using it as evidence for presence
of environmental stress. Significant reduction in this
ratio on blood samples withdrawn from birds of T;
can be explained by reducing body temperature of
birds due to addition of vitamin C, salicylic acid and
betaine leading to alleviate heat stress that birds
exposed to. Zulkifli et. al. (35) and Attia et. al. (9)
demonstrated that addition of betaine to broiler diets
had a conclusive role in reducing body temperature.
Moreover, it was observed that body temperature of
heat stressed broiler was significantly decreased by
the addition of vitamin C with drinking water and
diet (9,39). Kafi (31) found that addition of vitamin
C and salicylic acid to drinking water offered to heat
stressed broiler significantly decreased body
temperature.

According to the previously mentioned findings in
consistent with the results of the current study, role
of addition of mixture in reducing body temperature
of birds in T3 becomes very clear leading to reduce
H/L ratio as compared to that of control treatment
(0.31 vs. 041).

Table (6): Effect of early nutritional restriction regimen and supporting with mixture of vitamin C, salicylic acid and
betaine on mortality ratio of heat stressed broiler at 1-5 weeks of age

Treatments Mortality % a week Total
1 2 3 4 5 mortality
T, - - - 1.3340.03 a 0.09+2.66 a 3.99+0.08 a
T, - - - - 1.33+£0.02 a 1.33+0.04 b
T; - - - - - 0.0+£0.0 b
Level of NS NS NS * * *
significance

* and ** different letters vertically refer to significant differences at 0.05 and 0.01 respectively
T,, T, and T3 represented treatments of control, 10 hours a day fasting for 9-19 days of age followed by free feeding without and with the addition
of a mixture containing 100 mg of vitamin C and 50 mg of salicylic acid and 800 mg of betaine per 1 kg of feed respectively
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Table (7): Effect of early nutritional restriction regimen and supporting with mixture of vitamin C, salicylic acid and
betaine on size of blood packed cell volume (PCV), hemoglobin concentration (Hb),percentage of Lymphocytes (L),
Heterophil (H) and H/L ratio of blood samples withdrawn from heat stressed broiler at 5" weeks of age

Treatments PCV (%) Hb g/100 ml H cells (%) L cells (%) H/L ratio
T, 30.20+ 0.45 10.20+0.55 26.60£1.15 a 65.10+1.45 b 0.41+0.01
T, 30.90+0.30 10.80+0.40 23.45+0.88 ab 67.15+1.52 ab 035b
T; 31.20+0.25 11.10+0.30 21.50+0.70 b 96.25+1.20 a 0.31+0.02
Level of NS NS " " .
significance

* and ** different letters vertically refer to significant differences at 0.05 and 0.01 respectively
T,, T» and T3 represented treatments of control, 10 hours a day fasting for 9-19 days of age followed by free feeding without and with the addition
of a mixture containing 100 mg of vitamin C and 50 mg of salicylic acid and 800 mg of betaine per 1 kg of feed respectively.
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Biological treatment of organ chlorinated pesticide using local bacterial isolates
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ABSTRACT

The aim of this research was to isolate microbial isolates with ability of growth in medium with presence of added pesticide to
be used for bioremiation of pesticides contaminated sites (Soil and water).

Bacterial groups, which capable of degradation of chlorinated organic pesticides were isolated from many agricultural soil and
contaminated water.

After purification the strains were assessed in order to discover their ability to degrade (COP) (o propachlor) with
concentration of 25mg/L as carbon source in mineral medium and in rich medium. However, the best three pure strains were
able to grow in M.M includes (COP) without enrichment.

This group which was composed of three isolates characterized based on their morphological and biochemical characteristic.
The isolates were presumptively identified as rhodococcus spp. and Streptomyces albus. Using growth curve as a parameter of
(COP) compounds, optimum conditions (Pesticide concentration, temperature, and time) of selected degrading bacterial strains
were studied. Results indicated that the optimal temperature was 37°C for all isolates, with best growth at 100mg/L of
propachlor by str. albus, in addition of its efficiency to degrade the compound during 48 hr at incubation.

Key words: biotreatment, bacteria, pesticides, soil pollutants.

5508 Sl a3 55 3y 1S i il e (s gm I3 oy b sl e GUED L) Al e sl Jie S el i) Ciogg
slas L ikt e Lelie 8 ) A Y el (e e pana o dindl 8 olie o A IS o) g gy skl GLUA (e S A5 S e
Sl GSE o Ll cu pyg, B il Y el o cai el ol iledll §f Gkl e g i) Glo Jsmandl S Al Gl Fle g dilide
M i L Al S S jhan i dan pladiuly 4l salel I AELSYG dvasdl #3Y1 dauy S8 (propachlor) sas Aol s3a 6 aadiil)
Agas o Ay a) sall (e 5 AW S el (8T W 5 a8 srasS mdll o (sslall m Y das (A an B sear sall (4o o Y e
odall ap L g o angs, AfleSsnll Clagmdl (s dekaall Lol ph Au o GV el Cuadd Ll aady AT G5 S suae
Y (el S5, g, 50 ad A e ) Bl oyl <y . Streptomyces aslbus g U 35 48 s AY) A ) W, Rhodococcus
icle 48J P Streptomyces  albus s Rhol ol jall Al jall Jumdl gai ae DN Y jall dliaiall o8 °37 5 jall da 0 o Jaa gl Cun, 2D

- 100mg/l AU sudll 3€ 50 v ol 3l saill e 5 pAa¥) ALE ) ALYl leaall I Y)



International Journal for Sciences and Technology

Vol. 8, No.4, December 2013 15

INTRODUCTION

The class of natural and synthetic chemical
compound called pesticides holds a very important
place in agriculture and economics sati factory crop
yields are impossible without the use of pesticides
despite the public an awareness that now exists
about harmful effects of pesticides use (1). Many
chlorinated pesticides have been banded for use
because of their short and long toxicity,
carcinogenicity, and environmental persistence.
Despite the fact that most of these chlorinated
pesticides are now illegal to use, organ chlorines are
still potential source of pesticides poisoning (2,3).
The primary goal of our study was to develop an
approach for enhancing pesticide degradation using
microorganisms. Isolation of indigenous bacteria
capable of metabolizing chlorinated organ pesticide
has received considerable attention because these
bacteria provide an environmentally friendly
method by detoxification. Biodegradation is an
economic friendly, cost effective, high efficient
approach and can be considered a superior
alternative to physical and chemical methods, which
are not only technically laborious and costly; also
are not sufficient to completely degrade organic
toxins.

Complete biodegradation of pesticides involve the
oxidation of parent compound to form carbon
dioxide and water. This process provides both
carbon and energy of the growth and reproduction
of microbes if appropriate microorganism is absent
in soil or if biodegrading microbial population has
been reduced due to toxicity of pesticide in that case
a specific microorganism can added or introduced in
soil to enhance the activity of the existing
population (4).The use of the bacteria for the
degradation and detoxification of numerous toxic
chemical such as pesticides is an effective tool to
decontaminate the Polluted sites (5). Degradation by
microbes depends not only on the presence of
degradative enzymes, but also a wide range of
environmental parameters; temperature, pH, water
potential, nutrients and the amount of pesticide or
metabolite in soil may also act as limiting factor for
pesticide degrading microorganisms, which requires
further exploration and their biochemical activities
(4). A divers group of bacteria, including members
of the genera Alcaligenes, flavobacterium,
Pseudomonas, and Rhodococcus, metabolize
pesticides. (1,6). Actinomycetes have considerable
potential  for  the  biotransformation  and
biodegradation of pesticides (1). Figure (1).
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Figure (1): Schematic pathways proposed for the
degradation of propachlor (7)

Co- metabolism is the ability of microorganisms to
catalyze transformation or partial degradation of
compound that do not support their growth. It is
probably the most wide spread mechanism for
pesticide degradation (8). Complete mineralization of
chemical is more likely to occur in mixed populations
than with single microorganisms (9).

MATERIALS AND METHODS

Soil sampling

Four soil samples were collected from potato and
cornfield in some Baghdad's farms, which had been
treated with pesticides twice a year for the previous 30
years and contaminated water from Tigris and Diyala
Rivers.

Preparation of inoculums

One gram of soil was suspended in 5ml of sterile
(Mineral Medium) and this suspension was considered
the inoculums .The MM had the following
composition (per liter): 0.2g KH,PO,, 0.5g¢ K2HPO4
(Sterilized separately at 125°C per 5 min. and added to
the rest of the salts; 1g (NH,4)SO,4;0.2g MgSO,.7H,0
;0.2g NaCl; 0.05g CaCl,.2H,0; 0.025g FeSO4.H,0;
0.005g Na,MoO4 0.0005g MnSO,4(pH7+0.3).(9),
were supplemented with 25mg/ L of (propachlor) as
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the carbon source with or without Yeast extract
(0.1%) in duplicate for each. (10).

Water samples preparation:

One milliliter of water sample was added to 99 ml
of D.W., mixed by vortexing and regard as
inoculums (11).

Pesticide sampling:

One gram (gm) of Pesticide (propachlor) was
weighted and filtrated after added to 25ml of
methanol using (Millipore membrane, pore size
0.25mm) the methanol was evaporated to dryness
(12).

Isolation of microorganisms:

Hundred milliliters of sabaroud broth for fungi
isolation and similar flask contain L. Broth with 50
png/L of antifungal (cycloheximide) for isolation of
bacteria, supplemented with 25 mg/L of propachlor
(in duplicate) and inculcate with 0.2 ml of each
contaminated sample and incubated in shaker
incubator at 37 °c with 15 rpm for 7 days (13).

Evaluation of Bacterial growth

We carried out the growth and degradation
experiment with the pure bacterial colonies using
flasks with 250 ml containing 100 ml of (MM)
Mineral Medium supplemented with series of
pesticide dose and incubation at different
temperature.

Cell growth was measured used spectrophotometer
at O.D 600 and CFU/ml. After preparing of serial
fold dilution of liquid culture in D.W, cell growth of
Streptomyces was measured by CFU/ml only.

Characterization of isolates

The morphology of bacterial isolates was
determined characterized by some biochemical
tests(14).

RESULTS AND DISCUSSION

Three soil samples, representing different
agricultural soil and tow contaminated water
samples, were using as inoculums to isolate
microorganisms capable of utilization type of
chlorinated organ pesticides(propachlor).

After culturing samples in special media. there were
no observed fungal isolates. There was five bacterial
isolates in addition of tow strains of Actionmyces,
which were resistant at 25mg/L of pesticide).

Table (1) reveals the bacterial efficiency growing on
mm media with or without carbon source; and shows
that three of the isolates Rh1spp, Rh2 spp and Streptl,
shows good growth without addition of carbon source
for enrichment. It can be observed that when the
bacteria were cultured in presence of a rich medium,
Including a carbon source (0.1%of yeast extract),
capacity of degradation will be increase.

Table (1): Bacteria efficiency of growing on MM (with or
without carbon source)

Bacteria MM. without MM with
Isolates carbon source carbon source
Flav. 1 6x10* 7x10°
Flav .2 2x10* 2x10°
Rhol 2x10° 8x10’
Rho2 2x10° 5x10’
Rho3 3x10° 3x10°
Sppl 5x10° 8x10’
Spp2 4x10° 6x10°

The physiological base for co- metabolism is not well
known, but the most accepted hypothesis is related to
the specificity of enzymes(15).

Table (2) shows the various phenotypical characteristic
of the selected isolates. They were presumptively
identified as Rhodococcus spp. and Streptomyces
albus.

Table (2): Characterization of Bacteria Isolates

Isolates Type of test Result
Chain of spores +
Gram stain Gtve
Growth at 40° +
Streptomyces albus White aerial +
mycelium
Starch utilizing +

Formation of

s +
organic acids
Gram stain Gtve
Smooth ,
Colony texture pigmented,

orange color

Rhodococcus 1& Casein +

Rhodococcus 2 degradation
Ramose

fermentation
Growth at

crystal violate +
0.0001gm/1

These strains are interesting since it has rarely been
isolated from clinical samples and therefore its
pathogencity is low. Optimum conditions of selected
isolates were studied, including (time, temperature and
concentration of pesticide). Figure (2), shows the
efficiency of Streptomyces albus and Rhol, through
their high growth during first 48hr, in the presence of
pesticide.
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Figure (2):growth rate of bacterial strain in oresence of 25mg/1 of

pesticides during 168 hrs.
Figure (4): growth rate of bacterial strain in MM with pesticide

after 72 hrs. on different concentrations of chlornade

Figure (3) shows results obtained from measuring
growth rate of the bacterial culture, it can be seen
that is the most growth in comparison to other
strains on MM containing 100mg/L of pesticide,
belong to Streptl isolate. Strains showed the best
growth at 37°C without significant differences
between them. Figure.(4). It would be useful to test
these strains with other organic pesticides in order to
find catalytic activity that might make it
recommendable treatment of wastes or polluted
environment, with a low potential effect public
health. It has been observed that shortly after
repeated applications of degradable pesticide, the
soil become richer in bacterial populations, which
are capable of degradation.

R m

.1}

2% £ 40 45

Temp.

O Rhol BRheZ OSpp!

Figure (3): growth rate of bacterial strain in MM with pesticide at

different tempertatures after 72 hrs.

So it would dramatically reduce the effectiveness of
subsequent pesticide applications (15).

This study concludes that the isolated microbes can be
used for biodegradation and bioremediation of
pesticides contaminated soil or water. The results also
suggested that is the co metabolism increase the ability
of bacterial utilizing of pesticide, so we can culture the
strains as a consortium, several of bacteria interfering
processes, so there is no need to add nutrients.
Environmental conditions, soil pH, agricultural
management of pesticides added are important factor
for bacterial use of xenobiotic compounds (such as
pesticides) as a growth substrate.
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Expression in Escherichia coli of a single-chain variable-fragment (scFv) against

the amino acid motif DELLA of plant transcription factor is toxic to E. coli
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Dept. of Biological Sciences / College of Sciences / University of Samarra /Republic of Iraq

ABSTRACT

The aim of the current study was to generate scFv that targeted a DELLA motif of DELLA proteins by immunization with a
synthetic peptide- KLH conjugate. Expression level of scFv by E. coli was low due to toxicity. However, the mechanism of
toxicity caused by scFv over expression may not indicate a single target. We used P. pastoris system as alternative, but we found
that, the purified scFvs, unable to interact with their target (4¢) RGA recombinant protein. The experimental results suggested
that, the cellular toxicity in E.coli was due to binding of scFv with host’s protein. None of the irrelevant 8g8 scFv and an
irrelevant MAB anti-CIN 1 protein interacted with hosts proteins, or influenced the viability of the cells. It is desirable to do a
protein blast search for presence of the peptide in the expression host in case scFv needed to be obtained from MAB generated
from immunization with that synthetic peptide from highly conserved domain of a protein in addition to investigation of the
reactivity of MAb to hosts cells.

Key words: DELLA proteins , (A4f) RGA, synthetic peptide- KLH conjugate, scEv , P. pastoris, Escherichia coli, Venturia
inaequalis, Arabidopsis thaliana
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INTRODUCTION

The DELLA family of plant proteins are named
after the DELLA amino acid motif in the N-terminal
domain and are part of a larger family of plant
transcription factors named the GRAS family (1)
that contain a variable N-domain but a highly
conserved C-domain. Five DELLA proteins have
been identified in Arabidopsis thaliana (2-4). The
DELLA proteins act to depress plant growth by
repression of genes required for cell elongation and
differentiation (5). RGA is involved mostly in the
repression of juvenile growth and phase change
(6,7) and together with minor contribution from
RGL-1 and RGL-2 to control the transition of shoot
apical meristem to infloresence meristem (8,9).
These authors also confirmed that RGL-2, together
with some contribution from RGA, GAI and RGL-
1, is the prominent germination repressor and that
RGA and RGL-2 are predominant but RGL-1 has a
role in controlling floral organ growth. To provide
insight into the localization and function of DELLA
proteins, we generated a single-chain antibody for
use in immunolocalization, biochemical, and
bioassay studies. Single-chain variable antibody
fragments carry the complete antigen-binding site
and have a monomeric structure that remains stable
even at low concentration and physiological
temperature (10).

Heterologous expression in various bacterial
systems can allow the production of suitable
amounts of eukaryotic proteins. E. coli remain the
host of choice for recombinant protein expression.
Its culture is simple, fast, inexpensive, and highly
efficient. Unfortunately, toxic genes severely
interfere with the physiology of E. coli. As a result,
expression yields are dramatically diminished, and
sometimes abolished (11).

In this work, we found that, over-expression of 6¢8
scFv is toxic to E. coli. The experimental results
suggested that, the cellular toxicity in E.coli was due
to binding of scFv with host’s protein. None of the
irrelevant 8g8 scFv (a derivative of a murine Mab
which recognizes an azinphos-methyl insecticide)
and an irrelevant Mab anti-CIN 1 protein (Mab that
recognize a Venturia inaequlis EST’s Cin 1
protein), interacted with E. coli cells.

The yeast P. pastoris provides several advantages as
a heterologous protein expression system (12). The
strong, tightly regulated, and inducible promoter of
the alcohol oxidase I gene, AOX1, (13) is generally
employed, since the product of genes directed by it
can constitute up to 30% of total cell proteins (14).
Finally, it releases comparatively few endogenous
proteins into the culture medium while secreting
large amounts of recombinant protein; this being a
major advantage for subsequent protein purification
(15,16). We used P. pastoris clone with a Mut®
phenotype for expression of the 6c8 scFv and
SelscFv. We found that, the purified scFvs, were
unable to interact with their target (4f) RGA
recombinant protein.

MATERIALS AND METHODS
Bacterial strains and plasmids

E. coli strains DHS50 were used as a host for cloning
and E. coli BL21 (DE3) were used as a host for protein
expression. Recombinant DNA techniques were
performed according to established protocols as
compiled by (17). Plasmids were digested using Sfil
(New England Biolabs) and gel purified. The scFv
fragment was ligated into previously digested pAK
300 plasmids using T4 DNA ligase (Promega)
according to the manufacturer’s recommendations, at a
vector to insert molar ratio of 2:1. Plasmids were
transformed into expression strain E. coli BL21 (DE3)
using chloramphenicol to select for recombinant
bacteria.

Expression of scFv fragments in E. Coli

For expression of scFv antibody fragments, 500 ml of
LB medium, supplemented with 25 pg/ml
Chloramphenicol, was inoculated with an overnight
culture of E. coli BL21 (DE3) harbouring the
expression plasmid pAK 300 containing the scFv
insert. This was incubated at 37 °C with shaking (200
RPM). Expression was induced when O.D.gpg nm
reached 1.0-1.2 with 0.3 mM
isopropylthiogalactopyranoside (IPTG). After 90 min
of incubation at 37 °C, Cells from 5 ml culture was
collected by centrifugation to analyze for solubility of
the fusion protein

resuspended in a lysis buffer (20 mM Tris, pH 7.4,
100 mM NaCl, 0.1 mM phenyl methyl sulfonyl
fluoride (PMSF), 1mM EDTA, and 0.5mM
dithiothreitol) and frozen at -20 °C. The bacteria were
thawed and lysed by sonication on ice. The bacterial
lysates were subjected to centrifugation to analyze for
solubility of the fusion protein.

For purification of the scFv, Tris—sucrose—
dithiothreitol (TSD) hypertonic buffer method was
used as follows. Cells were washed three times in 20
mM Tris-HCl, (pH 7.5) before being resuspended in 2
ml of the hypertonic buffer containing 100 mM Tris—
HCI, pH 8, 30% sucrose and 1 mM dithiothreitol
(TSD). The cell suspension was incubated on ice for
10 min. After centrifugation at 12,000 x g for 10 min
at 4 °C, the cell-pellet was resuspended gently into

2 ml of deionized sterile water and incubated on ice for
an additional 10 min. Cells were then pelleted at
12,000 x g for 10 min at 4 °C and the supernatant was
removed and labeled as periplasmic fraction.
Periplasmic and cell-pellet fractions from each
treatment were analyzed by 12% w/v sodium dodecyl
sulfate polyacrylamide gel -electrophoresis (SDS—
PAGE) and Western blot. Purification of scFv was
carried out by using MAb D9 (Anti-R-tag antibody)
affinity chromatography as described previously (18).
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Yeast strain and plasmids Sfi 1 restriction enzyme (New England BioLabs) and
purified using gel extraction kit. The 6¢8 scFv gene
P. pastoris strain KM71H (Mut®) and the pPICZaC was cloned into the Sfi 1site of pPICZaSR (Fig. 1a and

1b) that was derived from plasmid pPICZaC
(Invitrogen). This was cloned into Top 10 E. coli
(Invitrogen) by electroporation.

expression vector were purchased from Invitrogen.
Yeast extract-peptone—dextrose medium (YPD)
contained 2 % peptone, 1 % yeast extract, and 2 %
dextrose, whereas YPDS was supplemented with

1.0 M sorbitol.  Zeocin was added to a final — i i Soce | Sews el
concentration of 100 pg / mL. The buffered minimal A [saox: |feF [x=2 || | I [Rug | I I I E‘
glycerol-complex medium (BMGY) was prepared | S— |

with 2 % peptone, 1 % yeast extract, 1 % glycerol,

1.34 % yeast nitrogen base with ammonium
sulphate but without amino acids, and 4x107 %

biotin in 100 mM potassium phosphate buffer. The
phosphate buffer was adjusted to pH 6.0. The B
buffered minimal methanol-complex medium
(BMMY) was the same as BMGY, except 0.5 %
methanol replaced glycerol.

Plasmid modification

The vector used in the production of scFv molecules
in a P. pastoris expression / secretion system was
derived from plasmid pPICZaC (Invitrogen). The
expression cassette is under the control of the strong
AOX 1 promoter, and downstream of the o- mating
type sjgna] secretary sequence. The multip]e Cloning Figure (1): Schematic drawing of the expression cassette
site located downstream of the signal sequence was used in the expression of 6¢8 scFv protein.

initially cut to introduce two Sfi 1 sites and R-tag A;lprrIClZ‘;,Sf Ve:torpclocnztrgc?::“,’t:he ;’lrig;?]?l V:’:tglr, d
sequence (19) followed by two stop codons. To usec or ¢OMng was p oC (Invitrogen). This plasmi

. . . was modified so that its multiple cloning sites are replaced
introduce these sites with the Rtag sequence, two with Sfil sites and R-tag sequence followed by two stop

complementary oligonucleotides were synthesized codon. The cloning strategy for obtaining these vectors is
(Invitrogen) (flushed with the Kex2 cleavage site of described in the text.

the signal sequence processing B- 6¢8 scFv gene was cloned into the pre-digested
site), TCGAGAAGAGAGAGGCCCAGCCGGCCA modified pPICZaSR vector. The modified expression
TGGTGGAGGCCTCGGGGGCCCCGGATCAGT vector was used to electroporate the yeast P. pastoris,
ATGAATACAAATATCCGTGATAGCTCGAG strain KM71H (Mut®) (Invitrogen) as described in the

text. The symbols used in the scheme are: 5' AOX 1: 3'

and .
AOX 1: Alcohol oxidase 1 gene promoter fragment; a-F:
CTCGAGCTATCACGGATATTTGTATTCATAC a-factor secretion signal. Digestion with Sfil restriction

TGATCCGGGGCCCCCGAGGCCTCCACCATG enzyme allowed the introduction of the scFv of 6¢8 into
GCCGGCTGGGCCTCTCTCTTCTCGA were heat the vector

denatured and annealed by slow cooling down to

room temperature. The annealed oligonucleotide

possessed Xho 1 sites at each end. To obtain the

modified pPICZaSR vector, the dimer was ligated Expression of scFv in P. pastoris expression/
by using DNA Ligase (Roche) to the pPICZaC secretion system

vector cut with Xhol. The resulting plasmid

pPICZaSR (Fig.1A) retains the Kex2 cleavage site The construct was linearized with Sacl and 10 pg was
of the signal sequence processing site, with two Sfi1 used to transform P. pastoris KM71H (Mut®) cells by
sites, and R-tag sequence (19) was cloned into Top electroporation. Colonies that grew on YPDS agar
10 E.coli (Invitrogen) by electroporation. medium containing 100 pg/ mL Zeocin were examined
RNA was purified from hybridoma cell line 6¢8 for 6¢c8 scFv expression, by inoculating 10 ml of
using mRNA direct purification kit (Dynal). RT- BMGY medium with the clones, and incubating at
PCR was performed with Superscript II One Step 29 °C for 18 h with shaking at 200 rpm. The cells were
RT-PCR  Kit (Invitrogen) to amplify light and harvested by centrifugation at 1000 RPM (SS34 rotor;
heavy chains with primer sets (20). Heavy and light Sorval RC 5b) for 5 min, suspended in 1 ml of BMMY
chain was assembled in a second amplification medium, and induced overnight at 29 °C. The culture
reaction  (Platinum  Pfr  DNA  polymerase- supernatant was obtained by centrifugation at 1000
invitrogen). The assembled single-chain PCR RPM for 2 minute, analysed using SDS-PAGE and
product was cloned Sf7 1 into Phagmid pHBI110 Western blotting for the presence of R-tag peptide as
(20). Phage was screened by ELISA on antrgen described below. P. pastoris KM71H (Mut®) cells
plates of the immunizing KLH peptide and a single transformed with pPICZaSR (empty vector) and 8g8
clone chosen. The 6¢8 scFv DNA was gel-purified scFv were prepared as described above.

and quantified using a  spectrophotometer
(Eppendorf BioPhotmeter, Germany), digested with
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Purification of 6c8 scFv from culture of P.
pastoris

A single colony expressing recombinant 6¢8 scFv
was used to inoculate 10 mL BMGY medium and
incubated overnight at 29 °C with shaking at 200
rpm. The volume was increased to 500 mL in a 2-L
baffled flask and incubated at 29 °C overnight with
shaking at 200 rpm until the OD600 nm reached 15-
20. The cells were harvested and suspended in
BMMY at an absorbance OD600 of 40. Fifty ml of
cell suspension was inoculated into four of 2-L
baftled flasks. The flasks were incubated at 14°C
with shaking at 200 rpm. After 15 h of induction,
the cultures were harvested by centrifugation at
2000 RPM for 10 min. The supernatants were
isolated by centrifugation at 18000 RPM, for 20 min
and concentrated ten times by using stirred cell
filteration device (Pall Filteron Technology
Corporation, MA, USA). The protein was
precipitated by addition of ammonium sulphate to
80% and collected by centrifugation. The protein
pellet was dissolved in 10 ml of 20 mM sodium
acetate buffer pH 4.5. After several times of
sheering (using 10 ml Nichipet) the protein was
precipitated as described above and the precipitate
finally dissolved in 5 mL of 20 mM sodium acetate
buffer pH 4.5 and desalted by using PD-10 column
equilibrated with the appropriate buffer. The sodium
acetate buffer eluent was loaded into a 5 mL HiTrap
SP column (GE Healthcare Life Sciences)
equilibrated with 20 ml of sample, the column
washed with 20 ml sample buffer, and the protein
was eluted at 1 mL/min, on an AKTA Prime
(Amersham Biosciences) with a gradient of 0—1000
mM NaCl in sample buffer.

Preparation of P. Pastoris and E.coli Total
membrane

P. pastoris cells were broke by employing 0.25—
0.30 mm glass beads. E. coli cells were broke by
sonication. Intact yeast cells and bacterial cells
debris were removed by low-speed centrifugation.
Total membrane pellets were collected by
centrifugation at 15000 RPM at 4 °C for 30 min
2.

Interaction of Mab 6c8 with E.coli and P. pastoris
cells

The effect of Mab 6¢8 on the viability of E.coli and
P. pastoris cells were studied as follows:

a- Yeast cell transformed with pPICZaSR (empty
vector) cultured in 20 ml of BMGY medium and
incubated at 30 °C for 18 h with shaking at 200 rpm.
The cells were harvested by centrifugation,
suspended in 1ml of BMMY medium.The
interaction of Mab 6¢8 with P. pastoris cells was
carried out by mixing of 10 pg of Mab 6¢8 with 1
ml of OD ¢ 20.0 yeast cells. After the addition of
Mab 6¢8 to yeast cells, the mixtures incubated for
10 min at room temperature. The number of viable
cells was counted by the addition of Trypan blue
which penetrates only dead cells and results in blue

staining of the cellular contents. The percentage of
dead cells under each treatment was determined by
counting several hundred cells under the microscope.
Controls carried out were the use of irrelevant
antibody or no antibody.

b- E.coli BL21 (DE3) cells cultured in 20 ml of LB
medium and incubated at 37 °C for 18 h with shaking
at 200 rpm. The cells were harvested by centrifugation,
suspended in 1 ml of LB medium.The interaction of
Mab 6¢8 with E.coli cells was carried out by mixing
of 2 pg of Mab 6¢8 with 1 ml of OD 4 1.0 cells. After
the addition of Mab 6¢8 to cells, the mixtures
incubated for 30 min at room temperature. The number
of viable cells was counted as described above.

Surface plasmon resonance

Binding activity of the purified 6c8 scFv was
measured by surface Plasmon resonance using a
BIACORE 2000 instrument (BIACORE, Piscataway,
NJ) and an (42)RGA antigen-coated Biosensor chip.
Samples were buffer exchanged and diluted in running
buffer [Hepes-buffered saline (HBS). Samples were
injected at a flow rate of 30ul /min, allowed a contact
time of 5min, and dissociation time of 15min. After the
dissociation period, stripping buffer (50mM citrate
buffer, pH 3.0) was flowed over the surface of the chip
for 30 s.

SDS-PAGE and immunoblotting

Centrifuged culture supernatants samples,
chromatographic fractions, whole yeast, whole
bacteria, total membranes, and outer membranes were
analyzed by electrophoresis on 10% SDS-PAGE
according to standard protocols (17). 15 pl of samples
were used for all SDS-PAGE analyses.

The proteins from gels of whole yeast cells, whole
bacterium, cell envelop, and cytoplasmic proteins,
were transferred by electrophoresis to a nitrocellulose
membrane (Trans-Blot Transfer, Bio-Rad
Laboratories, CA, USA). The membranes were
blocked in 0.5% I-block (Tropix, Bedford, MA, USA)
in phosphate buffered saline containing 0.1 % Tween
20 (PBST) for 2 h at room temperature, then incubated
for 1 h in blocking buffer containing 500 ng of MAb
6¢8 or MAB anti-CN1 (control). The membranes
were washed three times in PBST (22) and incubated
for 1 h in blocking buffer containing peroxidase—
labelled goat anti-mouse IgG (Fc specific, 1:20000;
Sigma Chemicals). The membranes were washed three
times in PBST and developed using the ECL system
(NEN Western Lightning Plus).

The proteins from gels of cultural supernatants was
treated as above except that the membranes incubated
for 1 h in blocking buffer containing 500 ng of MAB
D 9 instead of MAB 6c¢S8.

Protein determination

Purity of the scFv was assessed by electrophoretic
analysis using Coomassie blue R stained SDS gels
image densitometry software, Image J. Briefly,
samples were run on an SDS-PAGE, Coomassie
stained, and dried using a gel drying kit. Dry gels were
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then scanned on an HP ScanJet 4300C and loaded
onto the Image] software. Soluble protein
concentration was also determined using the BCA
assay (Pierce chemicals) using bovine serum
albumin as standard.

RESULTS AND DISCUSSION

Expression level of scFvs in E. Coli

The advantages of E. coli protein expression system
are cost effective, faster and more easily regulated
expression than eukaryotic systems and the ability
to produce recombinant proteins in a controllable
manner (16). The scFvs fragments were ligated into
pAK 300 Plasmids and transformed into expression
strain E. coli BL21 (DE3).

However at 37 °C, although expression of 6¢8 scFv
and Sel scFv using an optimal concentration of
IPTG of 0.3mM were tested with several clones,
western blot analysis of samples (boiled and non-
boiled) separated by SDS-PAGE showed several
bands of varying intensity. The molecular weights
of these bands from non-boiled SDS sample ranged
between 27 -180 KDa (Fig. 2a, lanes: 5, 6, 7,) and
from boiled SDS sample ranged approximately
between 56-185 KDa. None of the bands could be
detected from non-boiled SDS sample of an
irrelevant 8g8 scFv recombinant protein (Fig. 2a,
lanes: 8 and 9).

Estimation of protein bands by using Imagel
software showed that approximately 95% of the
scFvs interacted with E. coli proteins and sediment
by high speed centrifugation (calculation not
shown). To explain the presence of these bands, we
have carried out protein blast search for the presence
of DELLA motif in proteins of E. coli BL21 (DE3).
The search revealed 59 proteins with DELLA motif
and molecular weights ranged from 10-160 KDa.
Some of these proteins are; translational initiation
factor, cofactors and enzymes. We investigated the
reactivity of MAb 6c8 to E. coli by carrying
immunoblotting experiments with whole-cell, total
membrane, and cytoplasmic associated proteins
preparations. The MAD reacted with several proteins
that, associated with whole cells and cytoplasmic
proteins (Fig. 3a, Lanes: 4 and 5) and weakly
reacted with three of the cell envelope associated
proteins (Fig.3a, lane 3). None of the proteins
interacted with an irrelevant MAB anti Cinl
(Fig.3b, lanes: 1, 2, and 3). The approximate
molecular weight of the proteins interacted with
MAB 6¢8; were; 22, 24, 27-28, 35-36, 43-45, 51-53
54-56, 75-77 and 95-100 KDa. The proteins with
DELLA motif with approximate molecular weights
closer to these proteins are; Ferrochelatase (35
KDa),Gamma-Glu-putrescine synthase (53.2 KDa),
DNA adenine methylase (32 KDa), isoleucyl-tRNA
synthetase (104 KDa), pyruvate dehydrogenase
(99.6  KDa), Ferrochelatase (36.2 KDa),
Molybdopterin biosynthesis protein A (37.3 KDa).
GTP diphosphokinase (75 KDa), Aminopeptidase N
(95 KDa), chemotactic sensory histidine kinase (72

KDa), tRNA(lle)-lysidine synthetase (47 KAa),
dehydrogenase (46 KDa). Binding of scFvs into
proteins that involve in the import or synthesis of
nutrients could resulting in bacterial cell lysis or death.
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Figure (2): Western blot analysis of expression of scFvs recombinant proteins by
E. coli BL21.

A- 6¢8 scFv and 5el scFv expressed in E. coli BL21 (DE3) by using denaturing
gel electrophoresis (un-boiled sample). Lane 1; total cell lysate of uninduced
culture, lane 2;

(At )Scarecrow recombinant protein (control), lane 3; Scarecrow R-tagged
recombinant protein (control), lane 4; supernatant of the cell lysate after
induction (6¢8 scFv), lane 5; sediment of cell lysate after induction (6¢8 scFv),
lane 6; supernatant of the cell lysate after induction (5el scFv), lane 7; sediment
of cell lysate after induction (Sel scFv), lane 8; supernatant of the cell lysate
after induction (8g8 scFv), lane 9; sediment of cell lysate after induction (8g8
scFv),B- Total cell lysate after induction (6¢8 scFv) (boiled sample).Western blot
was developed with peroxidase-labelled goat anti-mouse IgG (Fc specific Sigma
chemicals) and developed with chemiluminesence. Arrow indicates scFV proteins
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Figure (3): Immunoblotting experiments of, whole-cell, total membrane, and
cytoplasmic associated proteins preparations of E.coli BL21 (DE3) and P. pastoris with
MAD 6¢8. A- Immunoblotting of protein profiles of E.coli with MAb 6¢8. Lane 1;
whole cells, lane 2; cytoplasmic associated proteins, lane 3; total membranes.

B- Immunoblotting of protein profiles of E.coli with MAb Anti Cinl. Lane 1; whole
cells, lane 2; cytoplasmic associated proteins, lane 3; total membranes. C-
Immunoblotting of protein profiles of P. pastoris with MADb 6¢8. Lane 1; Whole cells,
lane 2; cytoplasmic associated proteins, lane 3; total membranes, D- Inmunoblotting of
protein profiles of P. pastoris with MAb Anti Cinl. Lane 1; Whole cells, lane 2;
cytoplasmic associated proteins, lane 3; total membranes Molecular mass markers
(sizes in kilodaltons are indicated to the left) Western blot was developed with
peroxidase—labelled goat anti-mouse IgG (Fc specific Sigma chemicals) and developed
with chemiluminesence. Arrow indicates scFV proteins.



International Journal for Sciences and Technology Vol. 8, No.4, December 2013 24

6¢8 scFv overexpression inhibits E. coli growth

Expression from pAK 300 plasmid containing the
6¢8 scFv inserted under the control of the strong
IPTG-induced promoter strongly inhibited E. coli
growth of strain DE3 (Fig.4 1a). Strain carrying the
empty vector, or uninduced had no effect (Fig. 4a).
The toxicity of 6¢8 scFv depends on cell culture
phase at the time of 6¢8 scFv production. E.coli
was grown overnight at 37 °C, diluted 1:100, and
treated with different IPTG concentrations (50 uM,
100 uM, 250 pM, 500 uM, and 1 mM) to determine
the effect of 6¢8 scFv expression and concentration.
Figure 4a shows that cell growth, as determined by
0.D.gp0, negatively correlated with increasing
inducer concentration. Figure 4b shows that scFv
6¢8 sensitivity was growth phase dependent. We
found that 6¢8 scFv blocked cells from exiting
stationary phase, and was less toxic to cells in
middle or late log phase. Exit of bacterial cell from
stationary phase would indicate that the synthesis of
host proteins reached its maximum, and subsequent
inhibition of translation would not have an
immediate effect upon the expression of the scFv
and the survival of the bacteria. After 5 h of
induction, a drop of approximate 40- 50 % in the
0.D. was observed in culture induced by 500 uM
and 1 mM IPTG with the appearance of flocculation
materials an indication of the lysis of the host
bacterial cells. The density of the cells decreased
until 6 h had passed, at which time normal growth
resumed (recovery). The addition of IPTG to these
recovered cells did not influence cell density or
result in 6¢8 scFv protein expression. This could be
attributed to Plasmid instability, i.e., loss of plasmid
or sequence rearrangements is frequently observed
in heterologous gene expression (17).

Mab 6¢8 induced clumping of E. coli cells

Mixing of 4 ng of Mab 6¢8 with 1 ml of OD 4y 1.0
E. coli cells resulted in clumping, followed by lysis
of about 26% of the bacterial cells (Figure not
shown), while the addition of 50 pg of MAB anti-
Cin 1 had no effect. The cell envelope of the Gram-
negative bacterium E. coli is a complex structure,
and many of the proteins found in the bacterial
envelope are involved in import mechanisms (22).
The binding of scFv into one or more of the
following proteins; putative membrane protein,
lipoprotein, inner membrane protein yhbX and
periplasmic binding protein with DELLA motifs can
cause cell death. However, the toxicity caused by
6¢8 scFv expression may not indicate a single
target.

Interaction of Mab 6c¢8 with P. pastoris cells

Before our attempt to express scFvs, we have
carried out a protein blast search for the presence of
DELLA motif in the proteins of P. pastoris. The
search revealed eight proteins with DELLA’s motif,
four of these are autophagy-related proteins and one
of them is DNA polymerase gammaprotein (116
KDa). The reactivity of MAb 6¢8 with the proteins

of P. pastoris was also carried out using
immunoblotting experiments with whole-cell, total
membrane, and cytoplamic associated proteins
preparations. The MADb 6¢8 reacted with several
proteins found in whole cells and cytoplsamic
associated proteins (Fig. 3c, lanes: 1 and 2). In regards
to envelope protein, the MADb reacted with few
proteins (Fig. 3c, lane 3). None of the proteins
interacted with an irrelevant MAB anti-cinl (Fig.3d).
We also examined the addition of Mab 6¢8 onto yeast
cells transformed with pPICZaSR (empty Vector). We
found that mixing of 60 pg of Mab 6¢8 with 1 ml of
OD o9 20.0 yeast cells (4x10° cells/ml) resulted in
clumping of the cells, followed by gradual lysis of
more than 50% after 10 min of incubation at room
temperature (Fig.5a). The reaction specifies was
examined by mixing of 40 ug of DELLA protein (A7)
RGA with 60 pg Mab 6¢8. After incubation of the
mixture for % hr on a rotor, the mixture was added to
P. pastoris cells. We found that (47) RGA inhibited
clumping and lysis of the cells. Negative controls
included an irrelevant Mab anti-CIN 1 protein. Mixing
of 200 pg Mab Anti-CIN-1 with 1 ml suspension of
ODggo 20.0 of yeast cells causes no agglutination or
lysis of the cells (Fig.5b). Despite of the above results,
6¢8 scFv and 5el scFv, fused to carboxyl-terminal R-
tag to allow for immunodetection and affinity
purification, were expressed in P. pastoris (see
materials and methods).

Western blot analysis of samples of 6¢8 scFv (non-
boiled and boiled) separated by SDS-PAGE, showed a
band of monomer in addition to a second band of
approximate molecular weight of 60 KDa (Fig. 6a,
lane 1) while a boiled sample of supernatant, showed
only a single band of the 6¢8 scFv (Fig. 6b, lane 1).
Western blot analysis of samples of SelscFv (non-
boiled and boiled) separated by SDS-PAGE, indicated
a very low expression of recombinant protein (a very
faint band of monomer) (Fig. 6c, lane 1). The
supernatant of an irrelevant 8g8 scFv gave a single
band in both boiled and non boiled samples (Fig. 6a
and 6b, lane 2). The recombinant protein was purified
by affinity chromatography and the level of expression
for 6¢8 scFv was generally in the order of 35 mg/l
culture. The purified 6¢8 scFv was unable to interact
with their target (4f) RGA recombinant protein. The
lack of the activity of scFv was in accord with the
absence of the toxicity to the host.
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Figure (6): Western blot analysis of expression of scFvs recombinant
ool ool ol =00 proteins by P. pastoris
A- 6¢8 scFv and 8g8 scFv expressed in P. pastoris by using denaturing gel
Time (min) electrophoresis (un-boiled samples). Lane 1; 6¢8 scFv, lane 2; 8g8 scFv.
0 - A0 T =S -0 Arrow indicates scFv proteins
B- A- 6¢8 scFv and 8g8 scFv expressed in P. pastoris by using denaturing
Figure (4): E. coli outgrowth from stationary phase is inhibited by 6¢8 scFv gel electrophoresis (boiled samp le). Lane 1; 6c8.scFv, lane 2; 8g8 scFv.
. . . . o Arrow indicates scFv proteins
overexpression. Strain E. coli BL21 (DE3) was grown overnight at 37 °C in . P Lo
. . Molecular weight markers (sizes in kilodaltons are indicated to the left).
LB+chloramphenicol (50 pg/ml) and diluted 1:100. (a) IPTG was added at . .
. o . . . ‘Western blot was developed with MAb D9 and peroxidase-labelled goat
time 0 at the indicated concentrations to induce 6c8 scFv; (b) Expression of anti-mouse IgG (Fc specific Sigma chemicals) and developed with
6¢8 scFv was induced with 1 mM IPTG at the indicated times following g . P g P . P
o . o chemiluminesence. Arrow indicates scFv proteins.
dilution. All experiments were performed at 37 °C
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ABSTRACT

The present study aims to investigate transformation of Agrobacterium tumefaciens GV3101 with the pSoup plasmid isolated
from Escherichia coli DH5a by electroporation. The maximum transformation frequency was 0.21x107 transformants/ pg DNA
achieved at field strength of 19.0KV/cm with pulse of 2.0msec (2002). The number of transformants was found to increase (13,
16, 18 and 21) with increasing cell density and DNA concentration, but further increase decrease transformation frequency. The
transformed Agrobacterium will reacted with cabbage (Brassica olaraceae var. capitata) plants in next work.

Keywords: Agrobacterium tumefaciens GV3101, pSoup plasmid, Electroporation, Transformation
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INTRODUCTION

One of the basic techniques used in plant
biotechnology is the transfer of the genetic
information from one organism into another. This is
to enhance the production of recombinant organisms
or to generate an organism with new recombinant
properties. The soil-borne bacterium Agrobacterium
has been involved in the genetic engineering of
plants (1).

Agrobacterium  tumefaciens is  gram-negative
bacterium that genetically transforms host plants
and cause crown tumors at wound sites in tobacco
(2). The genetic material that’s introduced is called
T-DNA( transferred DNA) which is located in Ti
plasmid, a circular piece of DNA found in
bacteria(3).The proliferated tissue in the tumor
provides the bacterium with opines unusual amino
acid, which are an important carbon and nitrogen
source (4).

Agrobacterium tumefaciens strain GV3101 is useful
for Ti-vector based plant transformation (3). The
Agrobacterium-mediated transformation method was
improved by developing modern binary Ti vector
after the removal of all the genes for tumor induction
and opine synthesis, Ti plasmid without the tumor
inducing function is called disarmed plasmid (non-
oncogenic Ti plasmid).This plasmids have been
engineered to separate T-DNA and Vir regions into
two distinct plasmids resulting in a binary vector and
a Vir helper plasmid respectively (5).Since disarmed
binary plasmids containing the T-DNA region do not
have the ability to move a T-DNA in to the plants,
they need the help of another separate plasmid
containing the Vir gemes such as pSoup plasmid
(Fig.1) ,which provides replication function in
transfer pGreen plasmid (2).

Figure (1): pSoup plasmid (6)

The introduction of P-DNA fragment into an
organism cell without the involvement of biological
agents leading to stable transformation such as
electroporation,  particle =~ bombardment  and
microinjection called direct gene transfer (7).
Electroporation leads to the formation of tiny
temporary holes in the cell through which the DNA
can pass (8). This study aimed to transport pSoup
plasmid into A. tumefaciens GV3101 by
electroporation.

MATERIALS AND METHODS
Bacterial strain used

Data in table (1) indicate the bacterial strains and
their genetic markers.

The strains were kindly supplied from Prof. P.
Meyer, Faculty of Biological Sciences, University
of Leeds, UK.

Table (1): Description of bacterial strains used

Bacterial Geneti Conc.
ac e'rla plasmids enetie one Media Ref.
strain marker pg/ml
A. tumefaciens Rest+
: t.
Gv3101 Gen 20 )
s N.agar
. Rest+
E.coli DH5a pSoup Tetr. 12.5 N. Broth
Plasmid DNA isolation

Modified method of Birnboim and Doly (10) was
used for the isolation of pSoup plasmid from E.coli.
Single colony of E.coli containing pSoup plasmid
was picked and inoculated into 50 ml N. Broth (11)
supplemented with 12.5pg /ml of tetracycline for
selection in a sterile culture flask.

Cultures were incubated overnight at 37°C with
shaking at 50rpm,when the optimum density O.D.=
1.0 at 600 nm they decanted into 1.5ml
microcentrifuge tubes and centrifuged at 8000 rpm
for 15 min and the cells harvested. The supernatant
was discarded and the pellet was re-suspended in
2.0 ml of the solution containing 20 % Glucose,
0.25 M EDTA and 1 M Tris-Hel pH 8 with the
addition of 0.1 ml of (50 mg/ml) lysozyme solution.
The supernatant left for 10 min at room temp, then
4.0 ml of solution (10 M NaOH and 10 %SDS)
added to it with mixing using the vortex. The
mixture left in ice bath for 10 min, and 3.0 ml of 5SM
cold sodium acetate (pH 4.8) was added. The
supernatant left on ice bath for 10 min and finally
centrifugated at 1000 rpm for 10 min. For protein
removal equal amount of (chloroform: isoamyl
alcohol 24:1) added to the clear fraction and
centrifugated at 1000 rpm for 10 min (three times).
The supernatant was transferred to a new
microcentrifuge tube with addition of 1/10 of its
volume of solution 3M CH3;COONa-3H,0 and two
volumes cold absolute ethanol, the prep. was left for
30 min at -20°C for DNA precipitation and then,
centrifugated at 1000 rpm 10 min. The precipitant
washed by 5.0ml of 70% ethanol and resuspended in
0.5 ml of TE buffer then kept in freeze at -20 °C.

Preparation of competent A. tumefaciens cell.

Grew eight ml of over night culture of A.
tumefaciens GV3101 in liquid YEB medium
provided with 50 pg/ml Gentamycine. Inoculate the
8.0 ml overnight culture into 192ml of YEB in the
absence of antibiotic with shaking at 28°C until
optical density achieved about 0.5.The culture was
centrifugated at 4000 rpm /15 min at 4.0°C,
resuspend pellets in 10 ml ice-cold 10 mM Tris-Hel
pH 7.5 and centrifugated for 15 min at 4000 rpm at
4.0°C.Finally resuspend pellets in 20 ml cold YEB
medium and kept in deep freeze at -80°C (12).
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Transformation of competent A. tumefaciens
cells with pSoup plasmid

Competent cells of 4. tumefaciens strain GV3101
are defrosted in ice, different volumes of miniprep.
DNA (pSoup) was mixed with different volumes of
electro competent A. tumefaciens cells. Each
mixture was placed in an ice cold electroporation
cuvette and electroporated (13) under conditions of
Capacitance 25 pF, Setting 200 Q, charging volt 1.9
KV and Pulse length 2 msec followed in Plant
Genetic Manipulation Lab. /Dept. of Biology/
College of Education/ Mosul University.
Immediately after electroporation 1.0 ml liquid YEB
medium added using gilson pipette, the mixture
transferred to sterile eppendrof tube and incubated
with vigorous shaking at 28°C for 2.0 hrs.

Figure (2): A- Transformed A. tumefaciens colonies grown on agar-
solidified YEB medium supplemented with gentamycine and
tetracycline. B- A. tumefaciens competent cells grown on YEB

Decimal dilutions were prepared from each
transformation mixture and 0.1 ml aliquots from
previous dilutions overspread on agar-solidified
YEB medium supplemented with the appropriate
antibiotics. In addition to 0.1 ml from competent
cells overspread as control samples and 0.1 ml from
competent cells overspread on YEB medium to
confirm that the cells are competent for DNA
uptake. Petri dishes were incubated at 28°C for
48hrs.(14).

Transformed colonies were calculated and purified
on the same medium, a transformation frequency
obtained depending on the standard formula (15).

Transformation frequency= No. of transformed colonies/ pg PDNA

No. of viable colonies

RESULTS AND DISCUSSION

The results in table (2) express the variations of
transformation ~ frequency affected by the
concentrations of plasmid DNA and competent A.
tumefaciens GV3101 cells. The transformation
frequency increased to maximum value (0.21x10°),
other concentrations resulted in less transformation
frequency.

Table (2): Transformation frequency of A. tumefaciens
GV3101 affected by concentration of pSoup plasmids

medium.

It seems likely that electroporation improved the
mediated DNA  uptake in  Agrobacterium
tumefaciens GV3101, through stabilizing the field
strength and pulse length coupled with variable
concentrations of both competent cells and plasmid
DNA. This is important for efficient inclusion of
plasmid DNA into cells of Agrobacterium
tumefaciens GV3101.

Many researchers mentioned that electroporation
yielded reversible and irreversible permiabilization
of the cell membrane as a function of electrical
pulse voltage parameters, which means amplitude,
length, shape of the pulse, and cell type and
developmental stage. Since the first report of gene
transfer by electroporation (17), it became a
standard method for transformation of cells (18).
Electroporation has several advantages, it is
technically simple, can be used to treat whole
population of cells, has broad application for
transfer of any macromolecule, provides greater
efficiency of transfection for many cell lines, and
can be applied equally successfully to prokaryotic
and eukaryotic cells (19). In addition, plasmid size
doesn’t affect transformation frequency using
electroporation technique. The plasmid pSoup used
in current study had low or medium copy number
and that’s explaining the low number of transformed
colonies developed in the transformation plate (20).

Competent pSoup Pulse/ Time/ No. Transformation . . . .
GV3101 plasmid/(ul) | Volt/em. | (msec). | Colonies frequency Intrestingly this study was designed to improve
-6 . . .
(Solumeljuh (:;:le') €10 electroporation  mediated DNA  uptake in
s .
70 > 1900 3 0.136 3 Agrobacterium as other workers reported (8).
50 12.5 1900 2 0.168 16
200 25 1900 2 0.189 18
200 50 1900 2 0210 21
(control) 200 50 0.0 2 0.0 0.0 Acknowledgement

Each value represents three replicates

The reduction of transformation frequency may be
due to the presence of deleterious chemicals in the
DNA preparation which might enter the cell during
electroporation as noted in Rhizobium, the relative
genus to Agrobacterium (16).

The growth of the transformed colonies on agar
solidified YEB medium supplemented with
gentamycine and tetracycline (Fig.2) proved that
pSoup plasmid has been transferred to cells of 4.
tumefaciens. This due to the presence of tetracycline
resistance gene in the constructed pSoup plasmid
(Fig 2. A). comparing with the number of colonies
of the competent cells on YEB medium (Fig 2. B).

Many thanks to Prof. Peter Mayer and to Mr. Ayad
H.H. from university of Leeds for their assistant in
providing the bacterial strains Agrobacterium
tumefaciens GV3101 and E.coli DH5a contained
pSoup plasmids
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ABSTRACT

Obesity as a disease is one of the important preventable risk factor associated with increasing diseases burden and death
worldwide. Despite its recognition as a separate disease in the International Classification of Diseases (ICD) since 1948, not
many studies assessed it separately among hospital and general population. This study aims to present a descriptive analysis of
obesity prevalence among children and adults across different age groups and genders in addition to admissions, Finished
Consultant Episodes (FCE), and the numbers of days in which hospital beds were occupied by obesity inpatients in England
between 2001 and 2011.

The results of analysis over a study period indicate the preponderance of women in respect of adult’s obesity prevalence and the
percentage of FCE recorded. Mainly, the age group which accounts the highest obesity prevalence was (11-15) years among
children and (55-64) years among adults whereas the highest percentage of FCE recorded among (15-59) years age group.
During the study period in which a total of 94,268 adults and 43,050 children participated in HSE obesity prevalence among
adults outstripped those recorded among children. Patients admissions, and FCE recorded in 2011 were around eleven times
more than what was recorded in 2001 in addition the total number of days patients occupied hospital beds due to obesity
increased sharply to four times what it was in 2001. On the other hand, the mean number of days obese patients spend in hospital
appears to have continually decreased to one-third of that recorded in the beginning of the study period.

Keywords: Obesity, Health Survey for England, Hospital Episode Statistics
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INTRODUCTION

Obesity and overweight can be considered as a one of
the major health problems in England and all over the
world. Obesity was introduced in the International
Classification of Diseases (ICD) for the first time in
1948, since then the major debate has been about
whether obesity can be described as a disease or what
is the exact definition and body weight categorizing
criteria of obesity (1). National Institute for Heath and
Care Excellence (NICE) clinical guidelines defined it
as a disorder and risk factor for other diseases in
which weight gain reaches a level that can lead to
considerable risk to health (2).

The popular and widely utilized method for evaluating
and categorizing peoples’ weight is the body mass
index (BMI) which is the person’s weight in kilograms
divided by their height in meters squared (3).

Adults are categorized as overweight if their BMI falls
between (25-29.9 kg/m?) and if it exceeds (30 kg/m?)
they can be categorized as obese (4).

Obesity is caused by the disparity between input and
disbursement of energy linked with many risk factors
such as lifestyle, diet, physical activity in addition to
genetic factor (which is linked to childhood obesity)
and assortative mating (5).

World Health Organization (WHO) stated that since
1980 obesity has been multiplied internationally, in
2008 (35%) of adults 20 years old and over were
classified as overweight, 11% were categorized as
obese globally (6).

In 2011, there were internationally 40 million or more
under five years children who were overweight (6).
Three in ten girls and boys (2-15 years of age) in
England were categorized as obese or overweight in
2010 (7).

In England over one fourth (26%) of adults of both
genders aged 16 years or over, measures a BMI of 30
kg/m® or more, were assessed as obese in 2010. 42%
of men compared with 32% of women classified as
overweight BMI (25-30 kg/m?) in the same year (7).
Being obese or having weight increase can lead to
increasing risk of developing significant health
problems so decreasing quality of life and life
expectancy. Hypertension, type II diabetes, coronary
heart disease, stroke, certain cancers, osteoarthritis are
examples of obesity related diseases (2). Furthermore,
obesity is associated with increasing risk of gallstones
and benign prostatic hyperplasia (8).

In addition obesity in women can lead to more serious
problems with their health such as sleep apnoea,
psychological disease such as depression, pregnancy
complication such as gestational diabetes and
hypertension (9).

Obesity is a preventable condition and strongly related
to peoples’ lifestyle and physical activity. In 2010, in
England based on Health Survey For England (HSE)
data just 41% of respondent stated that they walk 20
minutes three times a week, 23% made it just once or
twice a week, 20% walks 20 minutes (once yearly or
never) (7). This can be linked with the percentage of
obese people and according to that it is possible to
conclude that not many people follow the Department
of Health (DH) physical activity recommendation
which is 30 minutes for at least five days a week (10).
In addition to life style modification which include
recommendation about  diet, physical activity and
exercise some drugs can be used as an alternative
approach (8). Two drugs have been most commonly
prescribed or used for the management of this

condition in England as an alternative if the life style
modification is not beneficial; Orlistat and Sibutramine
(suspended after 2010) which accounted for 1.1
million prescriptions for obesity treatment in 2010 as
compared to 2000 in which there was just 157,000
prescriptions. An increase of around seven times so the
economic consequences of just the cost of drugs used
for treatment in 2010 was £36.9 million in contrast to
2000 when the cost of the treatment was £6.6 million
.

As another treatment approach NICE clinical
guidelines recommends that people with more than or
equal 40 BMI or people with a BMI of 35 or more as
well as other diseases such as diabetes, hypertension,
sleep apnoea should be given the offer of weight loss
surgery “Bariatric Surgery” this would mean that £1.3
billion will be spent if one fourth of obese people, who
met the NICE criteria, undergo surgery between 2010
and 2013 (11).

These direct obesity treatment costs in addition to cost
of other diseases developed because of obesity raise a
serious economic and health crisis in England and
require a rapid intervention to solve this continually
increasing problem.

Definition of terms:

Health Survey for England (HSE) is an annual series
of survey assessing health and its related behaviours
including both adults and children who are living in
private households in England. Blood pressure, height,
weight, BMI, waist circumference, smoking, alcohol,
physical activity, fruits and vegetables consumption,
diabetes, cardiovascular diseases, hypertension,
general health are the elements mentioned in the last
published survey in 2011. The survey was carried out
by Research Department of Epidemiology and Public
Health at UCL (University College London), Joint
Health Surveys Unit of National Centre for Social
Research and the National Centre for Social Research,
managed and released by Health and Social Care
Information Centre (12).

Hospital Episode Statistics (HES) is a data repository
containing all admissions, accident and emergency
attendances and outpatient appointments for all NHS
trusts comprising primary care trusts, acute hospitals
and mental health trusts in England (13).

Finished Consultant Episodes (FCE) is a calculation
of the number of HES records transferred to Secondary
Uses Service (SUS) from hospital providers in regards
to the care episodes of admitted patients ending during
the financial year (1 April till 31 March) (13).
Admission Episodes is the enumeration of the
proportion of the first episodes for the treatment of
admitted patients to secondary health care units (13).
Bed Days is the total number of days in which patients
engaged hospital beds through the financial year of
HES (1 April to 31 of March) (13).

Mean Length of Stay (MOS) is the mean number of
days patients stay in NHS hospitals due to specific
reasons.
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METHODS

The design of the study is categorized as descriptive
analytical research, as the Hospital Episode Statistics
and Health Survey for England data have been
collected from the Health and Social Care Information
Centre website {www.hscic.gov.uk} through the years
2001 to 2011 in a quantitative manner and then
analysed descriptively to provide a description for
these data to make it easy for understanding or more
meaningful.

The core English population is represented in this
study due to the inclusion of all NHS trust’s
admissions, accident& emergency attendances and
outpatient appointments in Hospital Episode Statistics
data (more than 150 million of accident and
emergency, outpatients and admitted patient’s records
have been processed each year) (13) together with the
inclusion of a representative sample of people who
live in private household in England in Health Survey
for England data.

As this study includes a secondary analysis of
publically available online data, the ethical approval is
not required for this type of data used in this research.
The full methodology of the HSE and HES are
detailed included in each year report and published in
the above mentioned website.

Obesity in adults is defined in the data used in this
study as those having a Body Mass Index (BMI) equal
to or more than 30, while childhood obesity defined
through the use of the British 1990 growth reference
(UK90) which is equal or more than 98" centile for
clinical assessment and 95™ centile for population
monitoring(12,13).

In this study, Hospital Episode Statistics data was
selected based on primary diagnosis of obesity which
is coded as {E66} as a summary of all subclasses, but
the subclasses or subdivisions of obesity which are:
obesity due to excess calories {E66.0}, drug induced
obesity {E66.1}, extreme obesity with alveolar
hypoventilation {E66.2}, other obesity {E66.8}, and
obesity: unspecified {E66.9} were not included or
clarified in this study to avoid disorganization or
confusion. The HES included codes are gleaned from
the International Classification of Diseases (ICD) 10®
revision.

The statistical analysis of this study was performed via
using of “SPSS 20.0”. After collecting data based on
its year, the data has been summarized and tabulated
in clear tables as discussed in the results section and
descriptive  statistics has been wused such as
percentages, minimum and maximum in addition to
linear graphs, bar and pie charts have been plotted to
indicate clearly the relationship between different age
groups and genders in regards to obesity admissions,
FCE, bed days and prevalence and to illustrate the true
size of obesity as one of the major health and
economic problems in England.

RESULTS
Health Survey for England

The Health Survey for England data regarding obesity
prevalence among children and adults over a period of
eleven years from 2001 to 2011 has been collected,
summarized and tabulated clearly as in the tables
below in addition to linear graphs, bar and pie charts
plotted to show the differences between age groups,
genders and years in respect of obesity prevalence.

The results in Table (1) summarize and illustrate
obesity prevalence among children in England across
different age groups from 2001 to 2011, a total data of
43,050 children with an age range of (2-15) years have
been utilized in this study obtained from HSE during
the eleven years. It can be noticed that the minimum
prevalence recorded was in 2011 among boys aged (2-
10) years which was 12.4%, while the maximum was
26.7% among girls aged (11-15) years in 2004.

Table (1): Childhood obesity prevalence in England (2001-2011)

Year Age Age Age Age All All All
(2-10) (11-15) (2-10) (11-15) Children Children Children
Boys Boys girls girls (2-10) (11-15) (2-15)
% % % % % % %
2001 13.6 19.0 13.0 18.0 13.3 18.5 15.2
2002 15.5 20.3 16.1 19.8 15.8 20.0 17.4
2003 154 20.4 12.7 222 14.1 21.3 16.9
2004 16.2 243 12.8 26.7 14.6 25.5 18.9
2005 17.1 20.5 17.4 21.1 17.3 20.8 18.6
2006 174 17.9 13.5 17.3 15.5 17.6 16.3
2007 16.5 18.2 14.6 19.4 15.5 18.8 16.8
2008 14.4 20.6 13.3 18.3 13.9 19.5 16.0
2009 13.7 19.7 15.2 15.4 14.4 17.7 15.7
2010 15.3 19.9 13.9 16.6 14.6 18.3 16.0
2011 124 23.8 15.5 16.5 13.9 20.2 16.3

The linear graph plotted (Figure 1), for clarity and ease
of comparison shows the data in Table 1. in respect of
childhood obesity prevalence for the age groups and
time periods. Childhood obesity prevalence fluctuation
among years and age groups are clearly seen in Figure
(1). Children aged (11-15) years have higher obesity
prevalence as compared to those aged (2-10) years in
England. Obesity prevalence among English adults is
presented across different age groups and genders
during the eleven years period (2001-2011) in Table
(2). From this table, it is easy to recognize the
increasing manner of obesity prevalence from year to
year in addition to the proportion of women who suffer
from this condition appear to be more than men. It is
possible to conclude from Table (2) that more health-
wise data (less obesity prevalence) can be
distinguished in 2011 in comparison to 2010.

A total data of 94,268 adults have been included in this
study obtained from HSE during eleven years (2001-
2011).

Figure (2) clarifies the differences among age groups
regarding adult’s obesity prevalence in England from
2001 to 2011. Among adult’s age groups in the
specified time periods, the predominant age group in
respect of the highest obesity prevalence was (55-64)
years which accounts for six out of eleven years almost
55%. On the other hand (65-74) year’s age group
peaked in 2003, 2005, 2006 and 2008. 2007 was the
only year (from the specified time period) in which age
group (45-54) years was recorded to be the age group
which accounts the highest obesity prevalence among
adults in England.
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Figure (1): Childhood obesity prevalence in England (2001-2011)
Table (2): Adult’s obesity prevalence in England (2001-2011)
Year Obesity prevalence across age group All All men All women
% Adults % %
16-24 25-34 35-44 45-54 55-64 65-74 75+ %
2001 10.8 17.8 22.4 26.9 28.7 27.5 19.4 22.4 21.0 23.5
2002 10.3 19.4 23.3 26.5 28.6 27.5 21.1 22.5 22.1 22.8
2003 10.8 17.8 23.8 27.3 27.4 29.4 24.1 22.6 22.2 23.0
2004 9.9 17.4 24.6 28.5 31.1 28.3 19.9 229 22.7 23.2
2005 9.9 17.7 26.3 28.2 28.3 30.5 22.6 23.2 22.1 24.3
2006 10.5 19.5 24.4 27.7 31.6 329 23.4 23.9 23.7 24.2
2007 9.7 17.2 24.2 32.3 31.0 30.2 24.6 24.0 23.6 24.4
2008 10.7 18.2 25.7 29.8 324 33.1 24.5 24.5 24.1 24.9
2009 10.9 14.9 22.7 30.3 30.5 30.4 24.4 23.0 22.1 23.9
2010 12.0 20.3 26.9 323 34.1 324 26.6 26.1 26.2 26.1
2011 10.7 18.6 22.6 31.8 319 31.2 30.3 24.8 23.6 25.9
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Figure (2): Adult’s obesity prevalence in England (2001-2011)
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Figure (3): Gender differences in obesity prevalence among English

adults (2001-2011)
Hospital Episode Statistics

The results in table (3) proved that a total of; 63,349
Finished Consultant Episodes which includes 16,878
males. The number of admissions was 60,096 and
172,769 bed days have been recorded from all NHS
trusts in England during the eleven years (2001-2011).
In addition the age group which accounts the highest

Adult’s age group differences or the percentages of
age group regarding obesity prevalence in 2011 can be
easily seen in Figure (4) below.

W age (210 yewin)

B A (1115 yumrm) percentage of Finished Consultant Episodes was (15-
Sl age (15-24 vemnd

W age (2534 yewy 59 years).

-:J:Eﬁ-ﬂ i The increasing trend in all variables shown in table (3)
D Ao (45.74 yomrm can be recognized easily with the exception of the

UL mean days patients spend in the hospitals which appear

to be dropping off.

As a gender differences in respect of Finished
Consultant Episodes during the specified time period
(2001-2011), males reported having a lower
percentage (26.6%) of FCE compared to females as
clarified in the table (3).

Between 2001 and 2011 Finished Consultant Episodes
based on obesity as a primary diagnosis increased from
1,148 to 12,567.

Figure (6) shows the extraordinary increase in hospital
admissions in respect of obesity as a primary diagnosis
rising from 1,038 admissions in 2001 to 11,905
admissions in 2011.

Figure (4): Obesity prevalence based on age groups among
English adults in 2011

The variation between children and adults based on
obesity prevalence can be seen in Figure (5). From this
figure, it can be seen that obesity prevalence is lower
in children compared to adults.
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Table (3): Hospital Episode Statistics (2001-2011)

.. Mean
Finished
.. length of Mean
Year Consultant Admissions Male sta Age Age 0-14 Age 15-59 Age 60-74 Age 75+ Bed Days
Episodes ( day);) g
224
2001 327 o 781 110 27
1,148 1,038 (28.5%) 9.9 36 (19.5%) (68.0%) 9.6%) (2.4%) 6,803
480 358 933 117 34
2002 1,442 1,297 (33.3%) 9.6 33 (24.8%) (64.7%) 8.1%) (2.4%) 7,244
563 517 1,200 137 40
2003 1,894 1,744 (29.7%) 7 34 (27.3%) (63.4%) (7.2%) 2.1%) 8,234
639 495 1,559 118 42
2004 2,215 2,063 (28.8%) 6.9 35 (22.3%) (70.4%) (5.3%) (1.9%) 9,334
815 529 2,007 202 24
2005 2,765 2,576 (29.5%) 6.3 37 (19.1%) (72.6%) (7.3%) (0.9%) 10,879
1,123 581 3,134 310 57
2006 4,082 3,876 27.5%) 4.8 39 (14.2%) (76.8%) (7.6%) (1.4%) 13,174
1,517 642 4,214 393 80
2007 3,333 3,056 (28.4%) 42 40 (12.0%) (79.0%) (7.4%) (1.5%) 15,009
2,234 694 6,946 711 97
2008 8,451 8,085 (26.4%) 39 42 (8.2%) (82.2%) (8.4%) (11%) 20,284
2,695 553 9,397 1,102 118
2009 11,173 10,716 24.1%) 3.7 43 (4.9%) (84.1%) (9.9%) (1.1%) 25,322
162
3,180 457 10,291 1,359 o
2010 12,279 11,740 (25.9%) 34 45 (3.7%) (83.8%) (11.1%) (1.3%) 27,431
3,305 442 10,425 1,499 179
2011 12,567 11,905 (26.3%) 33 45 (3.5%) (83.0%) (11.9%) (1.4%) 29,055
Total 63,349 60,096 (122’ iz/g) 172,769
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Figure (6): Obesity hospital admissions (2001-2011)
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Apparent differences in the percentage of FCE
between males and females in England have been
reported and indicate that more females have been
recorded than males in respect of FCE. This is
clarified in Figure (7).
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Figure (7): FCE percentage’s differences between genders

(2001-2011)

In England, the number of days in which hospital beds
were occupied by obesity patients has increased over
the years, growing from 6,803 days in 2001 to 29,055
days in 2011.

Figure (8) provides information about the differences
between age groups according to the percentage of
FCE, the highest percentage of FCE recorded during
the eleven years (2001-2011) is linked with people
aged (15-59) years in England.
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Figure (8): Differences between age groups according to FCE

percentage (2001-2011)

DISCUSSION

From the results of analysis of the study which is, to
my knowledge, is the first study that utilized all HES
and HSE data ,which are large and nationally
representative sources, which reflected general and
hospital population in England to examine obesity and
its prevalence among genders and different age groups

over an eleven year period (2001-2011), many
observations can be derived.

When obesity prevalence examined among a total of
43,050 children who participated in the annual HSE
between 2001 and 2011, fluctuations which account
for almost small amount of difference from year to
year with the predominance of children aged (11-15)
years as compared to (2-10) years can be
distinguished. The analysis of results indicates that
during the study period no specific gender
preponderance  regarding the highest obesity
prevalence among children across the two specific age
groups in England was found as shown in Figure (1).
In the representative sample of England 94,268 adults
contributed to the HSE study over eleven years.
During the study period, generally, across both genders
and age groups obesity among English adults started
increasing at the beginning of the period until 2009 in
which a small decrease can be noticed, after that it
reached the highest prevalence in 2010 then slightly
declined by the end of the study period.

Not surprisingly adult’s obesity prevalence were
proportionally greater in women than in men over the
study period. The predominance of women regarding
obesity prevalence noticed in the results of study
analysis as shown in Figure (3) have been noted by
other authors in other studies who assessed this issue
in different time period and age groups among English
adults (14-19).

Considering adult obesity prevalence in relation to
their ages, obesity is most common among people aged
(55-64) years and (65-74) years with a decline among
younger adults. The possible reasons for this are
manifold, but can be illustrated by difficulty in losing
weight once have gained and lower physical activity
level among these age groups.

The study results indicate that obesity prevalence
among adults outstripped that among children between
2001 and 2011 in England.

Despite the importance of the effect of obesity (as a
disease and a risk factor for other diseases) recognition
among hospital inpatients on the improvement and
implementation of weight management clinical
guidelines, very limited or no studies have assessed
this issue. Obesity continues to be rising at an
accelerating rate among English hospital population,
the study results suggest that there was a sharp
increase in the obesity, eleven times as much, (as a
primary diagnosis) patient admissions to NHS hospital
between 2001 and 2011, which recorded a total of
60,096 admissions during these years.

In the same manner the number of FCE which is total
care time provided by one consultant to the patient,
delivered from hospital providers to SUS continually
and sharply increased and reached in 2011 around
eleven times more than what was recorded in 2001
through a total of 63,349 FCE registered over the study
period. In addition the FCE trend dramatically agreed
with that in adulthood prevalence in respect of gender
differences as women were more likely than men to
have obesity FCE record. It should be noted that
people aged (15-59) years account for the highest FCE
recorded while no significant differences were found
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between other age groups which account for lower
percentage of recorded FCE.

On the other hand, the mean number of days, patients
stay in NHS hospitals (MOS) appears to be
continually decreasing from year to year and by 2011
reached just one-third of what it was in 2001. While
the total number of days in which NHS hospital beds
were occupied by patients due to obesity continually
increased to more than four times between 2001 and
2011. One possible explanation of this may be the
improvement in bariatric surgery as a secondary
procedure for those who were diagnosed with obesity
so that less surgery complications occurred and
therefore required less days for patients to remain in
the hospitals, as between 2012 and 2013 the average
hospital stay length for all bariatric surgery was 2.5
days in addition to this during the four financial years
(2009-2012) the survival rate for all bariatric surgery
was 99.89% (20). This means while the rising trends
in the admissions and so bed days, more patients have
been treated efficiently with better outcomes.

The study results indicate that, although a slight
decrease in obesity prevalence among English adults
have been recognized by the end of the study period,
obesity rising rates and its proportion among hospital
and general population over the study period continues
to be a public health challenge and reached an
alarming proportion in England which requires a rapid
intervention to prevent and treat it and so its co-
morbidities which placed a burden on both community
and health care system in England.

Study Limitations

This study has limitations, which may bias or under
represent the results and its interpretation. These
limitations are summarized as follows:

1. The HSE data includes only people who are living
in private households and does not take into account
institutionalized individuals, although those subgroups
do not account for a high percentage of people in
England, but this may under represent the actual
number of obese people in the study.

2. The HES data includes only patients treated in NHS
hospitals, people treated privately in independent
sectors (limited number) are not included, and so
hospital inpatient may be more than what is reported
in this study.

3. Although HSE is a good
representation of people in England, response bias for
HSE should be considered as its response was around
60% during the study period (66% in 2011) (12).

4. The HES data used in this study includes only
inpatient with a primary diagnosis of obesity. As
obesity is associated with many diseases, many
obesity patients were admitted to the hospitals with
conditions other than obesity, but they are obese.
Those people are not included in the data used in this
study which leads to decrease in the total number of
obese inpatients recorded in this study.

5. The HES age groups data presentation in the online
form were not distributed equally as it is presented as;
children (0-14) years, adults  (15-59) years, (60-70)
years and more than 75 years. Due to a wide band
range of the (15-59) years age group, this age group
accounts for the highest number of obesity cases
which leads to bias and affects the study results and so
its interpretations.

considered as

6. Despite its efficacy as a measurement tool for
obesity, BMI has some limitations such as its inability
to differentiate between lean and fat body mass or
body fat and muscle mass, which result in misleading
information among some people such as athletes and
elderly (21).

CONCLUSION

The study results indicate that with the increasing rates
of obesity prevalence among adults and children
through genders and age groups, in addition to the
sharp increase of obesity as a primary diagnoses
among hospital inpatients, obesity in England can be
considered as a growing health crisis that requires
multi-approach interventions for treatment as well as
prevention.

The alarming increasing trends of obesity among
hospital inpatients discussed in this study results
provide a partial image of the problem size as obesity
is associated with many diseases and risks such as type
IT diabetes, hypertension, high cholesterol, coronary
heart disease, orthopaedic problems, asthma, sleep
apnoea, psychological problems, and fatty liver
diseases (22). Those obese patients treated in the
hospitals with a primary diagnosis of these diseases
other than obesity are not involved in the study results.
In 2011, 53% and 44% of obese men and women
correspondingly were found to have hypertension.
These obesity consequences increase the burden of
obesity which according to DH costs £5 billion a year
(23), and is estimated to rise to £49.9 billion per year
by 2050 (24).

According to the evidence that obesity is linked with
eating habits together with the level of physical
activity or people lifestyle, the key clues for obesity
management will be promoting healthy eating and
changing dietary behaviors in addition to encouraging
people to meet the recommended level of physical
activity (25).

Some specialists believe that obesity increasing trends
is linked to increasing sedentary behavior of people,
while there is a belief by others that people have not
changed or become less active in recent years, but the
food people eat and the access to cheap or bad quality
food and the environment are the only things that have
changed (26). This can be linked to fast food and its
association with poorer quality of diet and higher net
total energy (27). However, due to the television
shows that focus on supporting and educating people
about healthily eat, a slight eating behaviour changes
was noted which resulted in the closing down of 25
and 21 stores of Mc Donald and Burger King
respectively between 2006 and 2007 due to the sales
drop which shows the importance of media in
managing this problem (28,29).

The UK government supports a policy for the
improvement of school meals to make it healthier and
so reduce obesity prevalence among children. In
addition to this the new UK government policy
released in June 2013 was set up to make people select
healthier food via providing a color based consistent
system of nutritional labels which contains red, amber
and green color labels to show the amount of calories,
sugar and salt, fat and saturated fat in food products
(30). These policies are important strategies in tackling
obesity in England. However, across sectional study
includes a UK representative sample which indicates
that 61% of people link the cause of obesity to food
environment and so 71% of UK population supports
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the campaigns of healthy lifestyles, and 66% food
labeling, on the other hand only 32% supports
unhealthy food taxes as obesity tackling strategies or
policies.

Above all, providing a free weight loss or
management service for obesity assessment and
treatment in pharmacies similar to smoking cessation
service and improving pharmacists and other health
care professionals knowledge about obesity
prevalence and promoting awareness about other
diseases and death rates linked with obesity via media
and streets advertisements in addition to providing
calories content of food or the minutes and types of
physical activity required to burn food attached to the
restaurants menus could be a possible strategy in
improving people lifestyles and so solving this health
problem (31).

Future studies should be more focused on true
recognition of obesity as a separate disease in both
general and hospital population as the exact evaluation
of this issue and then increasing people’s knowledge
and awareness about the true size of the problem and
its link to other serious health problems will be the key
solution for encouraging and improving people’s
lifestyles. This is linked to tackling obesity as a
growing health problem in England.
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ABSTRACT

The aim of this study was to explain the effect of oral hygiene on ischemic heart disease by studying isolates of Staphylococcus
aureus depending on the sensitivity test , minimal inhibitory concentration (MIC) values for selected antimicrobial agents against
the study isolates and plasmid curing .

Thirty three patients admitted to Ramadi Teaching Hospital in the lobby of intensive care were included in this study . Sensitivity
test using minimal inhibitory concentration ( MIC ) method was done for selected antimicrobial agents against the study isolates
to explain the level of resistance . Furthermore plasmid curing for resistant isolates for cephalexin antibiotic .

Out of 25 isolates of Staphylococcus aureus , MIC was done for three isolates which were resistant for cephalexin antibiotic .
Furthermore these three isolates were still resistant to cephalexin antibiotic .

It is concluded that good oral hygiene could be more effective against heart diseases in particular in people who had a history of
heart diseases among their families.

Keywords: Ischemic heart disease , oral hygiene
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INTRODUCTION

Ischemic heart disease is also known as coronary
heart disease (CHD) which represents the leading
cause of premature death in the developed world
and it is estimated to become, by 2020 the major
cause of death worldwide. Diseases of the coronary
arteries are always due to atherosclerosis and its
complications, particularly thrombosis.
Atherosclerosis is a progressive inflammatory
disorder of the arterial wall , characterized by focal
lipid - rich deposits of atheroma that remain
clinically silent until they become large enough to
impair arterial perfusion or until disruption of the
lesion results in thrombotic occlusion or
embolisation of the affected vessel . The
pathogenesis of atherosclerosis is complex but
several risk factors have been identified as the
following: Age and sex, family history,
hypertension,  hypercholesterolaemia,  Diabetes
mellitus and lifestyle factors (cigarette smoking)
(1,2). Association between poor dental health which
included  (bleeding gums, gingivitis and
periodontitis) and coronary heart disease (CHD)
have been reported recently (3-6). The connection
between gum disease and heart attacks is higher
than the connection between high cholesterol and
heart attacks (7).The current theory for pathogenesis
is that bacteria present in infected gums can come
loose and move throughout the body. The same
bacteria that cause gum disease and irritate our
gums might travel to your arteries (8). Periodontitis
seems to influence the occurrence and the severity
of coronary proposes two hypotheses for this
occurrence. One hypothesis is that periodontal
pathogens could enter the bloodstream, invade the
blood wvessel wall and ultimately cause
atherosclerosis. ( Atherosclerosis is a multistage
process set in motion when cells lining the arteries
are damaged as a result of high blood pressure ,
smoking , toxic substances and other agents ) .
Another hypothesis is based on several studies that
have shown that periodontal infections can be
correlated with increased plasma levels of
inflammatory factors like fibrinogen ( this creates
blood clots) , C - reactive protein , or several
cytokines (hormone proteins) (9). Researches reveal
that diseased gums pump high levels of harmful
bacterial components into the bloodstream . Oral
Mucosa is very rich with blood vessels and if
outside bacteria and the toxins which they produce it
get into the bloodstream, they are off and running
throughout the body (7,10). Some of the proposed
mechanisms of the gum disease (Periodontitis) and
heart disease association are :

A- Studies showed that the oral bacteria like
Streptococcus sanguis does cause the clumping of
blood platelets . This clumping can be the first stage
in the development of a blood clot , the cause of a
heart attack . The periodontal infection would
reduce the health of the lining of the gum tissues,
which, in turn, can allow bacteria from the mouth to
enter into the underlying tissues (11). B- Patients

with periodontitis have significantly higher levels of
inflammatory products such as fibrinogen and white
blood cells, which are well known risk factors for
acute heart attacks (12). C- Dental bacterial
components affects the body's response to infection
and can play a role in the development of
atherosclerosis (13). D- New development in
medical research is further raising concerns that
bacteria can cause heart attacks . One bacteria such
as Chlamydia pneumoniae has been found in the
wall of the blood vessel of patients who have had
heart attacks (14).

PATIENTS AND METHODS

Thirty-three swabs were taken from both sexes of
patients admitted to Ramadi Teaching Hospital, in
Ramadi during the period from January to March
2013. Out of 33 patients, 20 were male and 13 were
female as shown in table (1). The age of the patients
was varying between 20  years and 80 years old
with mean of 50 years.

Table (1) : Sex distribution of patients and control

Age Patients Control
group Males Females Males Females
(years )
(20-50) 8 4 7 3
(51-80) 12 9 0 1
Methods

Swabs were cultivated on blood agar, chocolate
agar, MacConkey agar and incubated aerobically for
24 - 48 hrs at 37 C°. Bacterial isolates were
identified using Direct Gram stained smears and
biochemical test as described by (15).Bacterial
isolates were kept frozen in glycerol brain heart
infusion (10%) to be used for Antimicrobial
Sensitivity test.

Antibiotic Sensitivity Test

Antibiotic sensitivity test was carried to study the
multi - drug resistant patterns of Staphylococcus
aureus isolates. Different antibiotics namely
Rifampin, Cefodizime , Gentamicin , Cephalonia ,
Nalidixic , Trimethoprim , Amoxicillin and
Clavulanic acid were tested . Muller Hinton agar
plates were surface inoculated with 20 Ml of 24 hrs.
bacterial inoculum and then discs of different
antibiotics were placed uniformly on the surface of
the plate . Plates were incubated at 37 C° for 24 hrs .
The sensitivity and resistance of the isolates were
determined according to (16).
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Preparation of antimicrobial solutions

They were prepared as described by (17).
Cephalexin 500 mg / ml were prepared as stock
solution of 1000 pg/ml of antibiotic powders in
distilled water, sterilized by filtration through
Millipore filter 0.22 um and stored at - 20 C °.

Determination of minimal
concentration (MIC)

inhibitory

The minimal inhibitory concentration ( MIC ) were
using to know the level of resistance for antibiotics
which were as the following :

The double fold dilutions of antimicrobial in five ml
volumes of broth were prepared. A starting range of
about eight fold higher than the normal MIC for the
species has been tested and extended to at least one
dilution below that of the control organism . A drug
free control tube was included , thereafter one set of
tubes was inoculated with a drop of well grown
broth culture of the test organism diluted one in
hundred (about 10° organism) and the other with the
control organism similarly diluted and then
incubated overnight . After incubation , the last tube
which diluted and then incubated overnight . After
incubation , this tube which shows no growth will
represent the minimal inhibitory concentration
(MIC) (18).

Plasmid curing

To demonstrate whether the resistance for
antibiotics for the selected isolates were plasmid or
chromosomal origin, plasmid curing was carried out
according to (19). One ml of brain heart infusion
broth medium containing 10 % SDS was inoculated
with 10 pl of an overnight culture then incubated at
37 °C for 24 hrs. Two fold dilutions were made,
after that, 10 pl was streaked over nutrient agar
medium plates and incubated at 37 °C for 24 hrs.
The separate colonies (mutants) were re-subcultured
on nutrient agar plates to ensure their purity. These
isolates were tested for their antibiotic sensitivity
and presence of plasmids.

RESULTS

Results of this study showed that three isolates of
Staphylococcus aureus , out of twenty five bacterial
isolates as shown in table (2) , were resistant for
cephalexin, which determined by disk diffusion test.
In order to determine the proper concentrations of
antibiotics to be used in the selective media for the
minimal inhibitory concentration (MIC) and
plasmid curing . Bacterial strains were cultured on
media containing different concentrations of
antibiotics to determine the level of resistance of
these strains to each antibiotic and at what
concentration can be used for the selection of
plasmid curing. For this reason, the exact MICs for
several antibiotics were not determined, because

some bacterial strains were able to grow on the
highest concentration used in the study.

Results were showed that both strains of
Staphylococcus aureus No.l and Staphylococcus
aureus No.3 were resistant for cephalexin antibiotic
and the MICs were 10 pg/ml . While the strain of
Staphylococcus aureus No.2 was also resistant to
cephalexin and the level of resistance was 15 pg/ml
.The minimal inhibitory concentrations (MIC) of
curing agent used in this study was determined in
brain heart infusion broth using Staphylococcus
aureus No.l, No.2 and No.3. The curing
concentration used for each bacterial strain was the
highest concentration of curing agent that still
allows bacterial growth. Bacterial growth in
different concentrations of curing agents was
monitored visually, and the lowest concentration
that inhibited the growth considered as the MIC.
The minimal inhibitory concentrations of sodium
dodecyl sulphate SDS ( 10% ) for Staphylococcus
aureus No.1 was not found ( There is no inhibitory
concentration for this strain ) while the MIC for
Staphylococcus aureus No.2 was 5 pg/ml and
subminimal inhibitory concentration ( the highest
concentration allows bacterial growth) was 10
png/ml also the MIC for Staphylococcus aureus No.3
was 10 pg/ml while the subminimal inhibitory
concentration was 15 pg/ml .

Table (2): Distribution of bacterial types among
patients and control

Bacterial s Patients Control
L Male Female Male Female
Staphylococcus 15 10 ; ;
aureus
Micrococcus 3 1 1 1
Streptococcus 1 p s .
pyogenes
Candida 6 3 0 0
Yeast 0 4 0 0
Diplococci 7 6 4 3
DISCUSSION

Plasmids are extra chromosomal circular DNA
molecules found in most bacterial species and in
some species of eukaryotes . The molecular weights
of plasmid DNA range from 10° Dalton for the
smallest plasmid to slightly more than 10® dalton for
the largest one (20).In nature , plasmid can be lost
spontaneously from a very few bacterial cells but
the probability of this loss is extremely low ,
ranging from 10> to 107 (20,21). However the
majority of plasmids are extremely stable , and
require the use of curing agents or other procedures
that might increase the plasmid loss , and these form
the basis of artificial plasmid elimination (20-22).
Sodium dodecyl sulphate as a detergent is known to
act on the bacterial membrane (23). According to
(24), SDS might gain access to the membrane via
the pili that the plasmids are attached to membrane
close to the pili and may thus be damaged .
Exposure to SDS lead to selection of clones
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completely resistant to pilus - specific phages and
they concluded that non - susceptibility to SDS is
strongly correlated with failure to produce pili (25).
Our results on curing experiments revealed that
Staphylococcus aureus No.1 , No.2 and No.3 were
very resistant and the MIC was higher than the
highest concentration used in this study 15 pg/ml .
Samples from subminimal inhibitory concentration
sub MIC (the highest concentration allows bacterial
growth ) were taken to test their antibiotic
sensitivity and presence of plasmids (20).

Many plasmids can not be cured (refractory)
according to (26). It should be mentioned that
failure of plasmid curing does not imply that the
trait is not plasmid - encoded . After the treatment of
bacterial strains with the curing agent sodium
dodecyl sulphate SDS (10%) no cured cells were
obtained from Staphylococcus aureus No. , No.2
and No.3 which means that these cells have not lost
resistance marker for cephalexin and this resistance
marker were encoded chromosomally. The
efficiency of curing generally varies from less than
0.1% to more than 99% depending upon the agent
involved , the bacterial strain and the conditions
used and he assumed that curing activity is generally
related to the ability of these compounds to
intercalate into the DNA molecule (27) . After
treatment of bacterial strains with curing agent
sodium dodecyl sulphate SDS (10%) no cured cells
were obtained from Staphylococcus aureus No.l ,
No.2 and No.3 which means that these cells have
not lost resistance marker for cephalexin and this
resistance marker for cephalexin were encoded
chromosomally .
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ABSTRACT

Removal of the suspended solids from water is one of the major parts of the water treatment processes. The high cost of the
usage of chemical for water treatment has initiated various researches into finding alternative methods of improving potable
water quality. In This research, a mathematical expression model was developed and conducted of the parameters that affecting
the removal efficiency of the suspended solids from water. The change in the concentration and turbidity value as a water quality
parameter was studied. Mathematical models for suspended solid (S.S), were developed based on the relationships between the
suspended solids (S.S) concentration in water with, temperature ,turbidity, settling time, alkalinity ,power of hydrogen and mass
of the suspended solids. Results showed that for both the suspended solid and turbidity of water is the cumulative effect of the
individual parameters/factors affecting the system. Polymath3 software was used for the assessment the reliability of the model’s
equation. A model equation for the evaluation and prediction of a clarifier’s performance was developed according to the degree
of removal for the suspended solids, and the improvement in the turbidity values for Al-Yarmook treatment plant.

It found from the model that the removal efficiency related strongly to the settling time and suspended solid mass, and less for
the other parameters. It found that the model followed the expression as:

S= So(-2.14801+0.120911x10°"+0.0020108 T+ 0.01619C,3+0.392 e +0.2201Ms,) The developed model will aid the predictive
assessment of water treatment plant performance.

Keywords: Suspended solid, turbidity, pH, Alkalinity, Mathematic model, Polymath 3
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INTRODUCTION

Water plays an essential role in community
development since a reliable supply is a prerequisite
for establishing a permanent settlement (1)

There is a vast amount of water present in the earth
and surrounding atmosphere. About 7% of the
earth’s mass is made up of water. 97% of this is
found as saline water in oceans, about 2.3% is in the
polar caps and only 0.7% exists in fresh water lakes,
rivers, aquifers and in the atmosphere (2).

Water that is pure is not found in nature; even water
vapour condensing in air contains solids and
dissolved gases (3). As it condenses and falls, it
sweeps up other materials from the air, it becomes
still more contaminated on reaching the ground, as it
runs running over soil surface and percolate the soil
strata.

Wastewater resulted from human activities, either
industrial or domestic, considered one of the major
pollutants that affecting the quality of the water
resources (4). These pollutants introduce even more
contamination load than any natural sources into
water bodies.as a result, a treatment plant is clearly
necessary to improve the water quality. Water
supply to a community goes through the following
stages; the community water demand is carefully
estimated with allowances for population growth;
the most suitable raw water source is identified and
analysed; then a water treatment plant to effect the
required changes is designed, constructed and
operated along with its own distribution network
5).

One of the major important issues that reflecting the
degree of the performance of any water treatment
plant is a periodic review of plant performance to
ascertain if, or otherwise, the plant works according
to prediction (6,7). Okun (8) agreed that record—
keeping and periodic reviews of plant performance
are necessary decision tools when the plant requires
expansion or when operational problems arise.

The aim of this research is to model the suspended
solids and turbidity in water as function of several
other parameters that will aid in assessing the
performance of a Al-Yarmook water treatment plant
over a period of time and to suggest ways of
improving plant performance

MATERIALS AND METHODS

Al-Yarmook drinking water compact unit treatment
plant located (25km) south west of Messan
governorate on the western-bank of Tigris River.
The water supplies to the plant by four in river
intakes, the plant consists of two clarifiers with a
total capacity of (100m™/hr.) that their functions are
to reduce the solid content in the water coming from
the river to pass through the sub-sequent treatment
stages till pumps through the network. A sample of
water was taken every 10 min. and according to the
standard method of water and waste water analysis a

gravimetric method was used in order to determine
the suspended solid concentration.

Determination of Temperature

The temperature of the sample of water was
determined with the aid of thermometer, beakers.
The water samples were collected in beakers and
labelled appropriately to avoid mixing up. The
thermometer is dipped into the beaker in turn, the
readings are recorded.

Determination of Turbidity

This involves the use of turbid meter (HASH2105).
The sample cells were washing with sample water,
and was discarded and refilled with the same
sample. The reading shows-up on a digital display
and the units are in NTU.

Determination of pH

The PH of the sample was determined with aid of a
portable PH meter (Hanna 305). The probe first
calibrated with a provided buffer solution, and then
dipped into the sample and the reading was
displayed on the LCD display of the meter.

Determination of Total Alkalinity

The total alkalinity was determined using titration.
Using of analytical method (titration) to determine
the total alkalinity of the sample, a (100ml.)of the
sample was put into a conical flask(250ml.), and the
base reagent used was NaOH(2M) , and the sample
was titrated using Methyl-Orange indicator(1-2
drops /sample) to determine the end point of the
titration , as the indicator was introduced to the
sample, it colour will turn to orange , and the
titration is stopped as the colour of the sample turns
to pink colour. The alkalinity then can be calculated
mathematically from the general expression for the
alkalinity determination.

Modelling For Suspended Solid Removal

In order to construct a model for the (S.S) removal
some assumptions may introduced in order to
reduce the probability of the mismatched items in
the final expression , and as follows:

1. Constant flow rate.

2. The suspended solids (and hence turbidity)
removal is a fixed fraction of inlet suspended solid.
3. The particle size distribution is constant over a
time period.

4. No change of the (S.S) concentration with respect
to the time.

5. The flow is uniform and steady state condition
was implemented.

6. Brownian motion effect (for particles) is valid
along the flow rate pattern.
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Then suspended solid removal is:

(807 S) / So :kos 1)

Where:

S,: initial suspended solid concentration (mg./lit), S:
treated water suspended solid concentration (mg.
/lit), ks = constant

1 —(S/So) =kos, S/Se =1 ks, let (1 — ko) =Kk,
58 =(S,) (k) o

In reality, as from the practical and operational
perspectives for the water treatment plants all the
operating conditions do vary (9). Therefore k , k'
are only one of the functions by which water quality
may be measured (10). Other essential parameters
such as temperature, pH and alkalinity are also
affecting this performance (11). It is well
established  that these parameters exhibit
independent and cumulative effect on both
suspended solids and turbidity.

Effect of Water Temperature

Water molecules and impurity particles (suspended
solid as organic and non-organic matters) that
causes turbidity are in thermal Brownian motion
whose intensity is directly proportional to
temperature (11). It is clear that the probability of
collision of individual particles with one another
and their consequent aggregation depend on their
relative velocities i.e. on thermal Brownian motion
(and therefore on water temperature) (12).

Again, it shall be assumed that the temperature
profile within the clarifier is constant and is equal to
that of the clarified water samples (13). Then;
quantities in equation (1) will proportional to the
temperature of the water.

(So—S)/S,aT 3)

Where T = temperature in °C.
Effect of settling time

As the process for removing the suspended solid
(coarse, medium sizes) is depending strongly on the
gravitational forces and allowable settling time, and
as settling time can be considered (almost)
constant(unless there are a variation in the
suspended  solid  concentration and  size
distribution)(14) then equation (1) can be re-written
as:

(Sof S) / So a tsett (4)
Effect of Alkalinity
Suspended solids and turbidity removal is preceded

by and dependent on the formation of chemical
flock. The equation of the overall process is:

Aly(SO4); + 3Ca(HCO;), — 2AI(OH); + 3CaSO, +6CO,

Obviously, good coagulation is dependent on the
presence of sufficient alkalinity (HCOs) and
therefore:

(So-S)/S, a Cye (5)
Where C,j.. = alkanity of water in (mg/lit.).
Effect of pH

Suspended matters in water are surface—charged
particles and it is a function of the coagulant to
neutralize the charges. Different particles types have
been seen to have a particular pH at which the net
charge on them is zero and coagulation optimum
(11). This pH is the electro-balance point (pH,.). A
large difference between pH of the water medium
and pH,_, confers greater anticoagulation properties.
This effect is confirmed by (3) where turbidity
removal is reduced as the water pH deviates from an
optimum value of about 7.0.

Therefore, it can be concluded that:

(So-8)/Sy a1/ (pH - pH c.p) (6)

Assuming pH ., as 7 then pH — 7 = ApH has a
positive value.

pH =- log[H']

An expression was used by (11) to express the lime
dosage required to being about a desired change in
the pH of water to pH ., of its contaminants.

Effect of suspended solid mass

As in a conventional treatment plants, the criterion
for the removal of the suspended solids depends
strongly on the mass of the suspended particles that
may exist in the water. Due to the effect of the
gravitational forces that lead to settle and later
sediments these particles, the mass of these
suspended solids plays a major role on the efficacy
and the time of their removal from the water stream.

(Sof S) / So a Ms.s (7)
Where M, = mass of the suspended solids (kg)

Introducing constants into equations 3,4,5,6 and 7:

(So—8)/Se =Kk, T ®)
(Sof S) / So =k2 tsett. (9)
(So—5) /S, =k3 Cyp. (10)
(So—S) /S, =k, /101 (11)
(So—S) /S, =ks M (12)

Other factors, such as organic content do exert
influence on suspended solids removal; their
contribution can be accounted by introducing a rate
of the degradation of such material under the
influence of bacterial activities (15), which is
beyond the scope e of this research.

Assuming that hydrodynamic conditions are
approximately  constant, the influences of
temperature, settling time pH, and alkalinity on the
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suspended  solid and turbidity of water
respectively, in a clarifier basin may be additive or
multiplicative (16). However a change in one will
cause dis-equilibrium in the overall turbidity (17).
Such changes are accounted for by the various
constants. Using the additive method:

(So-8)/Se=kotki T+Kat e HksCaHka/ 10 ks M 13)
From which:
S= So (1 - ko + kl T+ thsen. + k3 Calk-+ k4/107ApH + kSMS.S )(14)
Because 1 - k, is a constant, let put k, in place of:
S=Sa(kot ki T+ Ko teers +k3 Cak. + ka/ 107"+ ksM ) (15)

The values of these constants may be determined
using the least — square method for multiple
regression as outlined below adapted from (14).

Let “S;” be an observed value of outlet suspended
solid concentration, the value predicted by the
model equations are then:

Si = Soi (Ko + ki T+ Ki teer,. + ki Canet k/ 10" + kM) (16)

Then the error of prediction E; will be given by:
Eisusp =Si-Soi(ko * ki T+ ki tyew, + ki Cant ki/ 1077+ kM) (17)
The square of the error is:
Eisusp =[Si-Soi(ko + ki T+ ki teer. + ki Canet ki/ 107" +16M )] (18)
For all data sets, by summing:
2 E% i =2 [Si- Sai (Ko + ki T+ ki teer. + ki Canet K/ 10 + M )P (19)
Expanding the brackets gives:

2Ei,suspzzSi2+k022Sni2+k122Soizsisz+klzzsoiz+ kZ2 zsoizsiz tsen2+ k}2
So?  Cat  ku/ (1 OApHi)Z K ZS o M HG ES 7Sk ES o2t
2kok 1 ZSoi/(10°PH) 2k k) 2S o2Si--

2Kok3ZSo?Caire 2K ko XS0/ (10°PH4+2K k338 o 2t:/(10°PHY 42k, k328 o T
ti—zzk\,ZESiSm +2k ZSiSo/(10°PH)+2K,TSiS S + 2k;ES;Sy; ti+2k, kiZ
SPSo™ Mg

Partial differentiation of this equation with respect
to the constants k,, k; gives:

O Eiusp)/ko = 2% Si(8 S; /8ko) + 2KoZ Soi” - 2KiZ Soi” - 2koZS,S;
- 2K3ZSoi” Si - 228:iSei -2k S / (10°PHY2 2k = S, 2 (20)

O ZE; iy )/0ky = 22 Si (8 S; /0ky) + 2k; T So2/(10471)? -
2KES i /(10°PH) + 21,587 Si/(10°71) + 2Kk338 2 Capic /(104PHY) +
23S;Soi/(10°P1) + 2k ZSi% Si+ 2ksES,2Si%/(10°PH) M 1)

Applying the same procedures in
equations(20)and(21) for kjk4.ks,and Equating all
the derivatives to zero yields the following system
of equations:

ko — kiZ Soi- koZSotier. — KsZSoi Catet kaZSoi/ 1077 + kTS, 2M
=388y T, 2)

ko — kiZ Soi™- kiZ So’Ti — koZ S0 Caniet kaZSoi/ 1077 + ksTS, 2 M =
ZSisoi tscn.i (23)

The same procedure again can be applied for the
remained equations. The constants k,, k;, k», ks, ky,
ks could be obtained from the solution of the
generated (6x6) matrix numerically and analytically.
The alternatively the developed models can be
solved software packages such as Polymath3
(18).Polymath3 , is a proven computational system
which has been specifically created for educational
and professional use, The various Polymath’s
programs allow the user to apply effective
numerical analysis techniques during interactive
problem solving on personal computers. Results are
presented analytically for easy understanding and
for incorporation into papers and reports.The
software package was used to find the coefficients
in the model (http://www.polymath-
software.com/hagen/). The developed model is
presented below:

S= So(-2.14801 + 0.120911x10°™ + 0.0020108T + 0.01619C,;,+0.392
teeu+0.2201M ) S= So(-2.14801 + 0.120911x10" + 0.0020108T +
0.01619C,;+0.392 tye +0.2201 M) 24

RESULTS

The results of the various experimental methods are
as presented in table (1).

Table (1): weekly water quality parameters values

Mins. Quality parameters(indicators) Mg,
So T Lsett, APH Cai.

1 192 24 | 17.15 | 0.11 | 22.82 | 12.33
2 177 26 | 1624 | 023 | 23.80 | 12.10
3 181 | 24.7 | 19.11 | 0.14 | 24.00 | 14.98
4 175 | 24.6 | 1822 | 0.11 | 22.70 | 13.76
5 178 | 24.4 | 1990 | 0.10 | 22.94 | 14.42
6 186 | 24.9 | 20.11 | 0.10 | 22.59 | 11.43
7 192 | 244 | 1825 | 0.80 | 22.85 | 13.76
8 187 | 25.2 | 19.18 | 0.220 | 24.50 | 12.87
9 193 | 25.5 | 1830 | 040 | 31.07 | 12.98
10 196 | 24.3 | 19.44 | 0.100 | 23.20 | 15.77

DISCUSSION

Simulation results of the models showed that the
model to a large extent will give a better suspended
solid prediction. It showed also that factors affecting
suspended solid values are mainly independent in
operation. The suspended solid concentration of
water is the cumulative effect of the individual
parameters/factors affecting the system.

From the model, the change in suspended solid
mass, settling time caused by one of the dependent
variables. The cumulative effects of individual
contributions of T, t. and C,y.the relationship of
the suspended solid parameters is as the synergy or
interdependence of the variables. The nature of the
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model equation gives suspended solid change a
dimensionless significance.

The discrepancies between the experimental and
simulated values could be attributed to the
assumptions made during the formulating of the
model. The numbers of variables considered were
quite small. The effect of coagulation and settling
processes and much other need to be considered to
enhance the reliability of the model.

CONCLUSION

The model conducted and presented in equation (24)
gives an approximate estimation for the suspended
solid concentration, hence efficiency of removal
from the clarifiers. Limitations of the models are as
a result of insufficient variables considered during
the conceptualization process.

REFERENCES

1. Haskinson G. (2003). Water supplies and
resources for small communities in the Middle East.
UNEP publications.

2. Twort AC.; Law FM. and Crowley FW. (1985).
Water Supply. 3™ Ed., Edward Arnold Publishers
Ltd., Germany. p. 200-241.

3. Tebbutt THY. (1983). Principles of Water
Quality Control. 3™ Ed., Pergamon Press,
England. p. 1-50, 125-140, and 168-174.

4. Tchobanoglous G. and Burton FL. (1991).
Wastewater Engineering: Treatment. Disposal and
Reuse. 3™ Ed., Mc Graw Hill. Calif. p. 104-108.

5. Snkashi F. (2001). Plumbing and network design.
Hokaid-shi: HKG. Press. P. 119.

6. Hammer JM. (1975). Water and Wastewater
Technology. John Wiley & Sons. Inc. N.Y.C. p.
222-261.

7. Cairncross S. (1981). Evaluation for Village
Water Supply Planning. John Wiley & Sons. Inc.
N.Y.C. p. 2-15.

8. Okun D.; Fair G. and Geyer J. (1998). Water and
Wastewater Engineering. (Vol. II). John Wiley &
Sons Inc. N.Y.C. p. 27.1-27.12, 31.1- 31.29.

9. Hellman H. (1981). Analysis of Surface Water.
(English Ed.) Ellis Horwood Limited. p. 316-319.
10. Jackobson F.(2002). Engineering optimization.
McGraw Hill Press. P. 209.

11. Nikoladze G.; Mintis D. and Kastalsky A.
(1989). Water Treatment for Public and Industrial
Supply. (English Ed.), MIR Publishers: Moscow. p.
51-70, 89-107, and 213-224.

12. Charlston D.(2004). Water and Wastewater
treatment plants design. Ding Press.

13. Dingerlton M.(2006). Water Sanitation. Elsevier
Press. P. 314-333.

14. Abdul-Hameed H. (2006). The turbidity
parameters models for alkarama tretament plant. J.
Eng. Coll. Baghdad University. 2: 26-35.

15. Midgley D.and Torrance K. (1991).
Potentiometric Water Analysis. (2™ Ed.), John
Wiley & Sons. International England. P. 55-89.

16. Lucey T. (2000). Quantitative Techniques. 5"
ed. ELST, NY.

17. Anderson R. (1987). Sample Pretreatment and
Separation. John Wiley & Sons International.
N.Y.C. p. 24-36.

18. Midgley D. and Torrance K. (1991).
Potentiometric Water Analysis. (2™ ed.). John
Wiley & Sons International England. p. 55-89.



International Journal for Sciences and Technology Vol. 8, No.4, December 2013 51

Spectral Laguerre technique for integro- differential equation
Khawla A. Al- Zubaidy

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

ABSTRACT

A computational method based on Laguerre spectral technique is presented in this paper to solve the linear integro- differential
equations (IDE). The method approximates the unknown function by a finite Laguerre series olunklown parameters.

The IDE resulted in a system of algebraic linear equations for the coefficients, which can be solved more easily than the original
problem. Moreover, the explicit results that simplify the implementation of the method is presented also. The numerical results
are coincident to the exact solution.

Keywords: Spectral laguerre , integro- differential equation, parameters
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INTRODUCTION

Integro-Differential equation (IDE) is an equation
that the unknown function appears under the sign of
integration, also contains the derivatives of the
unknown function.

Many different types can arise and there is no
straight forward classification (1).

In the science and other branches of mathematics
such as mathematic modeling or ordinary
differential equations, the results of the work needs
solutions of integro- differential equation (2).

In the engineering field, numerical approaches are
practiced to obtain an approximation Solution for
IDE there are many methods that car be used to
solve IDE such as generalized minimal residual
method (3), collocation method with trigonometric
Wavelet (4). Homotopy analysis method solves
linear integro-differential equations (1), and
variation iteration method solves nonlinear IDE (5)
and others (6).

In this study, spectral Laguere parameterization will
be used for solving IDE.

METHODS AND APPLICATIONS
. . pm
The Laguerre Integration Matrix 2 o/

¥
In this paper, an operational matrix By is
proposed to approximate the integral, as

follows:

If a function f(t) can be approximated using
Laguerre series of length N

or in a vector from f(t): a L (t) where a =[aj a; a, ...
an],and L (t)=[Ly L; L, ... Ly]"

Then the integral of f (t) can be represented as:

3 i
Fit ekt [ t)elt

The integral of L(t) that is given by [1 ], is as
follows:

-X
(Lo ()t = Lo L&)

p
[ Teg Gl = L,0x] S5
'

=1

[y (it 122 0

which can also be written in a matrix form, as:

I =Bl L (x)

Where '31 =

[Py (Dt M=0,1,..N

LX) =[LoL;L,... LyLyg]" * and

1i-1 0 0 0 0
—1
01 ——-— 0 0O 0
2
Bi_[0 0 1 Tl 0 0
- -1
- 0 0 01 NT 1
Bl.
The matrix is an Nx(N+1) matrix furthermore,

from Eq. (1), we can conclude that

Lyt ool ® Ly
Ly(t)dtdx = Ly (x)- 2-3#1(),  naglX
N "IN (N+2)

Therefore, we can get

=B L (x) -
12 - (“{"Ly(dtd

Where ™ — -lﬂ Llﬂ' n(t) %,

lf1= I]J 1] LU ) NJ

L& =[Ly Li L, ... Ly Lnsy  Laso]", and the

matrix I3].. is an Nx(N+2) matrix given by:



International Journal for Sciences and Technology Vol. 8, No.4, December 2013 53

1—2%00 00 0
1
n1—162(: 00 D
. 21
Bp 0 1 70 00 D B
b o0 00s t 2 1

N+1 (N+1){N+2),
Finally, we can conclude from Eq. (2), that the

operational Laguerre matrix of the successive
integrate is

=L x) )

Where

N

A X X
.’n B .’n o

XX
| [L{ty)dto dt, dtdx -6)

N
The matrix BL is an Nx(N +N), and is called
laguerre integration operational matrix.
Problem Statement

The problem we are considering to find the solution
y (x) of the class of IDE is defined as:

X
yX = X+ [ y(tdt w B}
Jo
with the initial condition
y(0)=a and x>0

Integrate Eq. (6) to get,

] yitidtdx, )
y(x) =h (x)+ 0

where h (x) =
X

q(t)dt N

This preliminary integration often has a very good
effect on accuracy.

Problem Approximation

The numerical algorithm of this is based on
applying a spectral method using Laguerre
polynomials (2) to approximate the IDE problem
into a system of algebraic equations. The unknown
function y(x) in Eq.(6) is approximated by a finite
length Laguerre series of unknown parameters as
follows:

N
y0= ¥ a0
i=n )

where a;, i = 0, 1, ..., N gives (N+1) unknown
parameters. Eq. (9) can be rearranged in a vector
form as:

Y (x) =a L (x)...(10)
where a=[ay a;...ay],and L (x)=[Ly L; ... Ly]"

The initial condition can also be expressed using
Laguerre polynomials to obtain,

Since Li(u} =T therefore
N
y) =n1 Z a=a ~(12)
a=o
Substituting Eq. (9) into eq. (7), we have,
i ¢
o 3 0 ‘, o .
4 a2 ) =hlx) | 3 Lot et d
- R
o .3 e (13)
where,
iyl H"> ol i i L4 el
bt
4 A
(14)

Egs. (13) and (14) can be rearranged as follows,

al(x) =rx)+ aB}Lx) - (15)

Also, the function h(x) can be written as in terms of
Laguerre series, since the relation between power
series and Laguerre polynomials is given by,

_ k 12
Z{ }(H}Lk{lf}n

oKy’ =0,1,.

k=n (16)
That is,

1:L0

X=L,+L,

X?=1,-4L,+2L,

X =-L;+9L,-18L, +61L,

X*=L4—16Ly;+72L, - 96 L, +24 L,
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Finally, to determine the unknown coefficients , i
=0,1, .., N, the coefficients at Laguerre polynomials
will be equated to get a linear system of algebraic
equations.

Numerical Example

A numerical example to illustrate the proposed
method is presented in this section.

Example:
We consider the IDE,

)

fy= x=5 4 [tk p@ =t s

i

g

a7

The exact solution is y(x) = 1 + X2
The integrated form of Eq. (17) is

_'I-"I:I!..r' = '!".'{.'-\._] "I! :'l"!lll i'J!.'.' (18)

woo=1+[ (£-7)dt

where

First approximate y(x) in Eq.(18) by third order
Laguerre series

:}’(X}= (IDL.,(X}+(11L1(X}+C1,L !(x}(lg)

fapn ;)

R(X)= 6L, -

Second, write the function h (x) in terms of
Laguerre series using Eq. (16), we have

I, & 1

—L+:l-—1,

2737 1y (20)

Inserting Eq. (19) and (20) and using Eq.(2) to
obtain,

i
i e bt 17 4 1 =4 L3 ]
]L.".-- i {1

ol

ol
-
P
L= T Sm R ma

or

1
ay Lo +a; Ly +ay Ly — ag (Lo- 2Ly +2Ly) — ay (Ly-
1 2 1 11 4

L,+6L;)-a, (LL,3L+12L,)=6L,- 2 L,+3 L,-
1

12,

Equate the coefficients of Laguerre polynomials to
get the algebraic equations

23.0:6
1 11
—Eﬂ,+ﬂ,_=—?
6 '3 *°7 3

Therefore the unknown parameters are
a,=3, a;=-4,and a,=1

and the approximate solution is
y(x)=3Lo(x)+(-49) L (x) + L, (x)

CONCLUSION

The IDE is reduced to a linear system of equation
using spectral method with Laguerre polynomials
basis. The example shows that the numerical
solution convergence to the exact solution, which
presents the efficiency of Laguerre polynomials in
the solution of IDE.

We also conclude that, this approximate method can
be ecasily generalized to the solution of other
equation such as,

A
Y™y =qoo+ | y™adte, n>m

a; =y "-oi=1,2,.,n.
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Catfish (Clarias lazera) as bio- indicator to estimate the levels of heavy metals in

lentic aquatic ecosystem in Sebha man-made lake —South Libya
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ABSTRACT

Catfish (Clarias lazera) have been used as bio-indicator to estimate the level of heavy metals (Ni, Co, Fe, Zn, Cu, Cd, and Pb) in
Sebha man — made lake, South Libya. The result revealed that the of all metals studied were present in the tissues and organs
(muscle, either all of them plural or singular, kidney, liver and gonad) of the fish used as a bio-indicator.

The results of present study revealed that the levels of accumulation of different metals (Co, Ni, Zn, Cu, Cd, Pb ) were 0.023,
0.536, 0.481, 0.206, n.d., 0.137 ppm in male fishes, and 0.007, 0.550, 0.412, 0.237, n.d., 0.166 for female fishes respectively. On
the other hand Fe levels were recorded much higher levels of accumulation as it reached to 24.44 ppm and 9.34 ppm in male and
female fishes respectively. The accumulation levels can give suggestion to use this species of fish as bio-indicator especially for
Fe.

Keywords: catfish, bio- indicator, lentic aquatic, man — made lake.
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INTRODUCTION

There is an increasing concern regarding the roles
and fates of trace metals in the environment of many
countries of Asia and Africa. Much of this concern
arises from the low level of available information on
the concentration of these metals within the
environment (1-3).The contamination of aquatic
food resources by trace metals is a potential problem
to man. Aquatic organisms accumulate metals to
concentrations many times higher than present in
water. The potentially toxic metals are lead, zinc,
nickel, chromium, arsenic, selenium, vanadium,
beryllium and barium (4, 5).Natural and
anthropogenic activities result in gaseous emissions
and waste water discharges into air, water and land.
When the substances in the emissions and effluent
discharges in the environment are in very minute
amounts or in low concentrations, are not toxic to
plants and animals and have short residence time in
the environment, they are described as
‘contaminants’(6- 8). Living organism’s require
trace amounts of some heavy metals, including iron,
copper, manganese, molybdenum, vanadium,
strontium, and zinc, but excessive levels can be
detrimental to the organism (9- 11 ). Other heavy
metals such as mercury, lead and cadmium (with
exception of cadmium ) are toxic metals, they have
no known vital or beneficial on organisms, and their
accumulation over time in the bodies of different
organisms can cause serious effects (12, 13 ). The
pathway for toxic effects on humans is normally
(14- 16).

Heavy metals are dangerous because the tend to
bioaccumlate, for example, marine organisms can
consume a particularly dangerous form of mercury
called methylmercury (17, 18).When fish eat these
organisms, the methmercury is not excreted, but
retained in bodily tissues. The older fish and the
more contaminated organisms have consumed the
greater amount of methyl mercury in its tissues.
When another fish eats the first fish, the
accumulated methylmercury is passes up the food
chain, eventually becoming hundreds or thousand of
time its original concentration. Any organism at the
top of the food chain (humans, polar bears etc.)
faces a serious risk of mercury poisoning by eating
such fish. Further, in order to indicate the level of
heavy metals in the aquatic bodies (19). Many
species of organisms were used as Bioindicators
such as Crustacea, Mollusca, Fishes, Algae, and
Aquatic plants. So many studies reported about to
examining the ability of Catfish (Ictalurus
punctatus, Synodontis claria, Silurus triostegus ,
Clarias gariepinus and others as a monitor for water
pollution (4, 16, 20 , 21).

(Clarias lazera) were studied. These fish are
commonly used as an environmental cleaner at the
bottom of lakes and as predators of insects including
mosquitoes, and harmful crustaceans ( 22, 23)
Catfish can reproduce in large numbers (12000 to
13000 eggs per fish) in a season, and the species is
able to endure shortages of oxygen, high organic

contamination, high temperature and other adverse
factors this hardiness renders useful in different
regions of the world, especially in Asia and Africa;
see for example (24 -28).

Site of the Study
This study was carried out in the Sebha man-made

lake / Libya, which was designed to receive purified
waste water from the city of Sebha, as showing in

figure (1).

. Mediterranean Sea

Figure (1): The site of Sabha at the map of Libya and general view of man-

made lake

Aim of the study

This research aims to determine the concentrations
of some heavy metals in the cat fish (Clarias lazera)
(Ni, Co, Fe, Zn, Cu, Cd, and Pb) to establish
whether it ingests major pollution of the habitat and
whether the fish could be a hazard to local people.

MATERIALS AND METHODS

Twenty five of (C. lazera) fishes were caught and
divided into two groups (male and female). The
weight of fish to the nearest 0.1gm and total length
of the nearest Imm were recorded (Tablel).

Table (1): Analysis of Weight /g and Length/cm, properties of
catfish (male and female)

Length/cm Weight/g
Male x+ S)? 41.30000 * 2.38258 710.00000 * 87.62293
C.V. 18.2430 39.0265
Female Xt S)? 39.80000 * 531574 636.74667 * 93.15459
C.V. 51.7281 56.6609
t-test 0.194848 Ns 0.4052126 Ns

No. of Males =10  No. Of Females = 15, X : Mean ,

S X : Standard

deviation ,C.V.: Coefficient of variation, Ns: Non- Significant
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Fishes were placed in 10% formalin and taken
directly into the laboratory. The muscle, kidney,
liver and gonad were removed and then extracted to
measure the level of some heavy metals. Twenty
five (25) gm was taken of each of the muscle,
kidney, liver and gonad. The samples were dried by
ordinary air and cut into small pieces. Then were
milled separately by using the glass ponder
(crusher) which changed it into powder.
Subsequently, 5 grams of each sample was taken at
random and digested chemically.

Chemical digestion

The soft (wet) digestion method of (29) was used:

1) 5 grams of dried fish tissue was putted into a
clean 100 ml conical decanter and then 5 ml. of
concentrated nitric acid (NHO3) and 5 ml of
concentrated H,SO were added and then left for
a period of 5 - 10 minutes.

2) The solution volume was heated at 60 degrees
for 30 minutes until reduced to 2 ml. on a hot-
plate to test for reactions.

3) After cooling down the solution 10 ml of
HNO; was added to it and heated until 120
degrees and thereafter again to 150 degrees
until reduced to blackened powder.

4) The residue was left to cool before carefully
adding one mm of peroxide hydrogen,
reheating again. After that the solution was to
be returned once more for heating up to the
boiling point.

5) The solution was left to cool and then one ml
of peroxide hydrogen was added again until the
blackness disappeared. Filter it by using a
filtration paper (Ashless Whitman No. 4). and
left to cool down and then a suitable quantity
(about 50 ml) of distilled water was added,
then filtered (by using Ash less Whitman No.4)
in order to be analyzed for heavy metal
content.

The results were analyzed statistically according to
(30) to determine the effect of the area of samples
location in lake by using The Linear model.

RESULTS

Table (2) provides a broad representation of the
heavy metals in the male and female catfish. Co, Ni,
Fe, Zn, Cu, Cd, and Pb in the male muscles were
0.023, 0.521, 22.62, 0.444, 0.188, and, 0.075
respectively.  Table 2 indicates the level of
accumulation the female muscles were 0.015, 0.556,
6.014, 0.385, 0.171, and 0.171 respectively. The
male livers were 0.536, 25.14, 0.524, 0.221, 0.128
respectively, whereas in the female livers were
0.001, 0.541, 16.54, 0.528, 0.349, 0.175
respectively. As for the kidney in the males were
Na, 0.543, 25.57,0.476, 0.211, 0.210 whereas in the
female (gonad) the results were 0.005, 0.554, 5.480,
0.325, 0.193, and 0.152 respectively. Comparing the

averages of concentration of heavy metals (Co, Ni,
Fe, Zn, Cu, Cd, and Pb) in the males and the
females, Co in the males was 0.0076, whereas in the
females was 0.007 ,Ni in the males was 0.533 and in
the females 0.550 ,Fe was 24.44 in males and 9.344
in the female ,as for the Zn it was 0.481 in males
and 0.412 in females ,the Cu was 0.206 in males and
0.237 in the females ,Cd wasn’t found in either the
males and females, whereas Pb was 0.137 in males
and 0.166 in females. It is important to note that the
concentration of Cd is examined in different organs
selected in this study but the results showed no
evidence to record it.

It can be seen from Table 2 that the levels of
accumulation, except Fe which the level reached
ppm (24.44) in male fishes and ppm 9.34 in female
fishes, were less concentrated, respectively ppm
0.023, 0.536, 0.481, 0.206, nd., 0.137, Co, Ni, Zn,
Cu, Cd, Pb in the samples of the male and ppm
0.007, 0.550, 0.412, 0.237, n.d., 0.166 in the
samples of the female. Based on these rates, the
concentration is relatively lower than expected and
this emphasizes that the plants take up big quantities
of such elements in the water environment and the
nutrition of such fishes basically on the decayed
materials and insects and organic wastes and the
contents of the bottom, particularly the shore areas
of the lake in which the biology increase of the total
plants that provide a place for growth and protection
from the hot sunshine and where the canes grow
profusely up to an area 50 meter inside the lake.
This is described properly in  ( figure 1) which
represents the general view of the lake and the area
of study.

This kind of nutritional phenomenon impacts on
the level of accumulation of the minerals in the
fishes and concurs with what is mentioned by the
researchers (10, 31- 34). In that, the nutritious
conduct and the proximity to and separation from
the source of pollution and the nature of the
pollutant material are all factors which impact on
the level of the heavy minerals in the fish. (4, 33,
35) found from the applied study on the Roach,
Perca sp , in two different locations in the same
river and  Aristichthys  nobilis  grass  carp
Ctenopharyngodon idellus, and mandarin fish
Siniperca chuatsi were collected from different fish
ponds in the Pearl River Delta that, the
concentration of the minerals taken from the rivers
and ponds were double the concentration in the fish
available in the clean river spring. It was found
same in Pyeong Chang River in Korea (3). Also (36)
found that the concentration Cd and Pb in sardines
and baize, was different, being 0.48, 0.42 ppm in
sardines and 6.48 and 6.35 ppm respectively and
this is imported to the areas from which such fish
are imported as well as the kind of pollutants the
fish is exposed to and this conclusion concurs with
(2, 35,37).
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Table (2): Analysis of properties of heavy metals accumulation in different tissues and organs of catfish

(male (M) and female (F)

cd Cu Zn Fe Ni Cco Pb
ppm ppm ppm ppm ppm ppm ppm
M. -
Musele | X TS | M4 | 018800 T 0.00322 | 0.44400 L 0.00828 | 22.62000 F 031692 | 052100 0.00736 | 0.00158 T 0.02300 | 0.07500 L 0.00184
C. N/A 3.83569 4.16819 3.13289 3.15679 15.37189 5.49747
F. —
musele | X ESx | M4 | 017080 £ 0.00287 | 0.38500 T 0.00316 | 6.01360 T 0.15812 | 0.55600 T 0.00212 | 0.00170 F 0.01500 | 0.17100 £ 0.00369
c. N/A 3.75803 1.83664 5.87944 0.85313 25.38591 4.82235
t-test 2.82178%* 5.15791%* 34.95774%%* 3.69331%* 2.43600* 17.35444**
v —
iver | X ESg | M4 | 022100 F 0.00665 | 0.52400 T 0.00769 | 25.14000 T 0.16420 | 053600 T 0.00369 N/A 0.12800 £ 0.00184
C. N/A 6.72673 3.28333 1.46043 1.53847 N/A 322118
F. liver =
XESy | NA | 34900 T 000311 | 052800 £ 0.00681 | 16.54000 T 0.06450 | 054100 F 0.01415 | 0.00032E 0.00100 | 0.17500 % 0.00354
c. N/A 1.99547 2.88476 0.87196 5.84963 70.71068 451754
rest "_'_“ 13.11101%* 0.27575 Ns 37.60499%* 0.28026 Ns 3.16228** 8.73696**
v —
Kidney | * TS | M4 | 021100 F 0.00354 | 0.47600 T 0.00369 | 25.57000 L 1.14018 | 0.54300 F 0.00330 N/A 0.21000 £ 0.00330
C. N/A 3.74677 1.73240 9.97071 1.35956 N/A 3.51543
F. -
Gonad | X TS | M4 | 019300 0.00330 | 032500 F 0.00806 | 548000 0.15815 | 0.55400 T 0.00957 | 0.00071 £ 0.00500 | 0.15160 T 0.00242
C. N/A 3.82508 5.54700 6.45299 3.86298 31.62278 3.57055
L = 2 B e e [ e e e

No. of Samples = 5: X : Mean

: S)? : Standard deviation

:C.V.: Coefficient of variation *: Significant at the 0.05 level.

**: Significant at the 0.01 level. :Ns :Non-significant. M: Male.

When following up on the bioaccumulation of every
component from the studied parts of Catfish
(Clarias lazera) as represented in the muscles,
kidney, liver and gonads, it was found that such
elements recorded differences in the nature of the
targeted organ and its biological discrimination and
the levels of the accumulation as shown in Table (2)
it can be seen that the elements of Co, Fe, and Zn
accumulated in the samples of the male are higher
than that in the female ppm, 0.023, 25.57, 0.528
respectively, while the elements of Ni, Cu and Pb
accumulated in the female are higher than in the
male with a recorded concentration of 0.556, 0.349,
0.175 ppm respectively. But when taking the general
averages for the tested elements and accumulated in
the different organs of the fish body, it was found
that the accumulation is higher in the male than in
the female.

It is believed that this difference in the rates in both
categories is due to the active movement and
nutrition and the making and gathering of the fish
schools in the areas they used to feed in it

(4, 12, 38, 39). Moreover, it was found that most of
the fish of the lake gather at the point that connects
the canal and the storage lake of as shown in figure
(2) and the beach regions which are nearer to the
castern part of the lake where there is a lot of animal
organic waste due to pasturing activity on the plants
of the lake and those who deposit domestic waste.

F: Female.

Treatment
water

Bio- filter @

Figure (2): Diagram outlining the general features of
the filtering station’s link via canal to the artificial lake
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These environmental circumstances have created a
high medium in organic analysis and the growth of
insects and different hydro-organisms that draw
these fish, particularly the male fish. These results
accord with research done by (9, 31, 40, 41) in that
the activity of the male is more than that of females,
which explains its higher rate of contamination.
When following up the relation between the ratio of
accumulation for the heavy element and targeted
organs it was found that Co has targeted the muscles
only, whereas Ni targeted kidney, liver and muscles.
Iron targeted kidney, liver and muscles. Zinc
targeted liver, kidney and muscles. Cu targeted liver,
kidney and muscles. Cd did not show in any of the
studied organs; whereas the lead element was found
concentrated in the kidney, liver and the muscles of
male fish.

The studied organs in females (i.e., muscles, gonad,
and liver) it was found that Co and Ni had similarly
targeted both muscles, gonad and liver, whereas Zn
and Fe had similarly targeted liver, muscles and
gonad. Cu had firstly targeted liver, gonad and
muscles. Cd did not show in any organs at female.
Lead was found to have targeted the liver first, then
the muscles and gonad. These results accord with
(13, 36, 42, 43). (44), in those elements differ in
their distribution and accumulation in various
organs of the body. (37,45 ) found that lead had
accumulated in muscles and internal tissues whereas
Cd did not show in internal tissues of fish.( 45)
found when studying the fish in Krugersdrift dam
that heavy minerals accumulated in liver and kidney
respectively. (42) found during his study on four
types of fish (Catla catla, Labeo wohita, Tiapia,
Channa punctata) that minerals accumulated in
liver, brain, fine organs and muscles, while (11,43 )
found that Cu and Cd when in water targets the
blood constituents, enzymes in fish and
mammalians. (37) found during his study on 10
species of freshwater fishes that lead accumulated in
muscle with average 2.67-19.1 mg/kg’l.

This study showed that the behavior of an element
like Cd and Pb in accumulating in tissues and
organs of fish was inverse, Cd though it exists in the
water of the lake, did not show in any of the
examined fish, whereas in contrast, in the case of
Pb, it did not show in the water samples but had
accumulated in all the organs which were examined.
This indicates the existence of other elements in the
lake that have not yet been examined, and may play
some role in the accumulation of any of the
elements as the other elements are affected by their
existence.

As well, minerals are present and results accord
with (12, 45, 46, 47) who indicated that the
existence of certain elements like Cu, Zn, Si, and
Se together in the water can affect the behavior of
accumulation of Pb, Hg and Ag in fish and aquatic
plants. (1, 48) indicated that accumulation of Pb in
fish has been affected by the minerals of Pb or
nitrate. Based on the follow up of the results of the
statistics analysis and the comparison between the
male and the female as shown in the characteristics’

analysis (Table 2) in order to know the abstract
impact for the targeted organ in the accumulation of
the heavy elements, it can be seen that there is an
abstract difference with the possibility of 0.05
between the muscles and the element of Co whereas
the abstraction was greater and under the possibility
0.01for the elements Ni, Fe, Zn, Cu, Pb. When
following up the abstract difference in the liver, the
possibility of 0.01 for the elements Co, Fe, Cu, and
Pb was found but the elements of Ni, Zn. were not
present. The liver of the male contained the highest
average of Fe whereas highest average for the
elements of Cu, Pb was found in the female liver.
As for the t- test performed in order to know the
abstract differences for the characteristics of length
and weight of these fishes, as shown in Table 1, no
abstract differences between the male and female
were noticed. The reason for not appearance of Cd
in the organs perhaps due to the fact that the element
appeared in very low concentration in the study area
(49).
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Detection of gyr4 gene in Methicillin resistant Staphylococcus spp. in Mosul —
Iraq

Aws 1. Sulaiman and Basima A. Abdullah
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ABSTRACT

Total numbers of 37 clinical Staphylococcus spp. were isolated from patients in Al-Salam General Teaching hospital in Mosul
city. Antimicrobial susceptibility was assayed by disk diffusion and broth dilution method (MIC). Isolates were examined for
resistance to ciprofloxacin (CIP'’) and Methicillin (ME'®). In order to reefers the Ciprofloxacin resistant to genes, molecular
study was conducted using PCR technique to detect the gyrA4 gene. About 64.2% of isolates were resistant to ciprofloxacin, with
MIC value (128pg/ml) and all isolates contained gyr4 gene (280bp.)

Keywords: Ciprofloxacin, gyrA, Staphylococcus spp.
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INTRODUCTION

Staphylococci can be found in air, dust, food and
water and are primarily isolated from skin and
mucous membranes of humans and other mammals,
they are found in the hospital environment and also
the most frequent blood culture contaminants, and it
is often difficult to distinguish between clinical
infection and contamination, although several
approaches have been investigated (1-3).
Staphylococci are classified as coagulase-positive or
coagulase negative depending on their ability to
produce the enzyme coagulase, and therefore clot
blood plasma. Staphylococcus aureus (S.aureus) is
the most clinically significant among the coagulase-
positive staphylococci. S. epidermidis comprises
65% to 90% of all coagulase negative staphylococci
isolated from humans and is the most clinically
important  species of  coagulase negative
staphylococci in humans (4, 5).

Researches over the past several decades identified
Staphylococcus spp. depending upon cell wall-
anchored proteins, secreted toxins, capsular and
exo-poly- saccharides, iron-transport systems, and
modulators of host immune functions in addition to
antibiotic-resistance genes as important virulence
factors (6). Methicillin resistance is available in all
B-lactam  antibiotics, including  penicillins,
cephalosporins, carbapenems, and their derivatives,
occurs in staphylococci when the bacteria acquire
the mecA gene that encodes an alternative penicillin-
binding protein with low affinity for most B-lactam
antibiotics (7).

Ciprofloxacin ~ belongs to  fluoroquinolones
(Quinolone) group of synthetic antimicrobial agent.
Their mechanism of action is interfering with the
bacterial deoxyribonucleic acid (DNA) replication.
They target and inhibit the enzymes DNA gyras and
topoisomerase IV, which are involved in the folding
and supercoiling of the DNA after replication,
leading to rapid bacterial cell death (8). The
resistance is due to mutational alterations in the
target genes, gyrd and gyrB for DNA gyras and
parC and parE for topoisomerase IV, or over
expression of efflux pumps (9).

The aim of this study was undertaken to detection
the gyrd gene in ciprofloxacin and methicillin
resistance staphylococci.

MATERIALS AND METHODS
Bacterial isolates

Thirty-seven staphylococcal isolates were collected
clinically from patients (superficial wounds, pus,
urine and blood) of both sexes' sufferings from
bacterial resistant to most antibiotics at Al-Salam
General Teaching Hospital, in Mosul city from
March to July, 2012. Samples were collected by
transport media and sterile swabs damped in normal
saline.

Conventional Method for Identification
Staphylococcus spp.

Staphylococcal isolates were identified by Grams
staining; catalase production, haemolysis on blood
agar, coagulase test and mannitol fermentation.
Identification for the fourteen isolates was
confirmed at the species level using API ID 32
STAPH system (Bio Merieux, Marcy 1Etoile,
FRANCE) according to manufacture™s instructions
(10- 13).

Disk Diffusion Test

The test was carried out on Mueller-Hinton agar,
following the recommendations given by CLSI zone
diameters were measured after 24h of incubation at
35 °C and were interpreted according to the CLSI
recommendations (14). All antibiotic disks were
used from (Bioanalyzer Company, Turkey). Table
(D).

Table (1): Antibiotics disks under study

Antibiotics Abbreviation and
Concentration(pg/ml)
Penicillin pl°
Gentamicin CN*
Ciprofloxacin CcIp"
Methicillin ME"
Norfloxacin NOR'"
Tobramycin TOB'™
Cefotaxime CcTX"
Doxycycline DO"
Oxacillin 0Xx"°
Imipenem PM"™
Cefitraxone CRO™
Ampicillin AM®

Measurement of MIC value for Ciprofloxacin

Ciprofloxacin, (SDI Samarra-IRAQ) stock solution
was prepared at concentrations 256 pg/ml in sterile
distilled water. Antibiotic was serially diluted in
Brain-Heart infusion broth to give working
concentrations of 128, 64, 32, 16, §, 4 and 2 pg/ml.
Bacterial suspension of 0.5 McFarland turbidity
standards 1.5x10%cfu/ml was added to all the tubes
and were incubated for 24h at 35 °C (14,15). The
value of MIC for ciprofloxacin  against
Staphylococcus spp. if less than 1 pg/ml was
sensitive and more than 4 pg/ml was resistant.

Bacterial DNA Extraction

Whole genomic DNA extractions of 14 bacterial
isolates were done using the Wizard® Genomic
DNA extraction kit (Promega Corporation-USA)
and the modification of this test was performed
without using lysostaphin (16).

Colonies were grown overnight at 37 °C in
Trypticase soy broth and centrifuged at 13000 X g
for 2 min, cell pellets were re-suspended in 500ul of
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sterile distilled water (with 700 pl of lysozyme) and
the mixture were incubated at 37 °C for 1hr. Other
prepared solutions from the extraction kit were
added according to the manufactures
recommendations. Extracted DNA was stored at -20
°C until PCR was performed (17).

gyrA Primer (18)

F (5-AGTACATCGTCGTATACTATATGG-3),
R (5-ATCACGTAACAGTTCAAGTGTG-3)

Polymerase Chain Reaction (PCR) mixture

The mixture prepared like Master Mix
recommendation "GoTaq" Green Master Mix, 2X,
Cat. # M7122, Promega Corporation- USA, the
mixture was composed from 12.5 pl GoTaq Green
Master Mix, 5.5 pl Nuclease Free Water, 1 pl
Forward Primer,1 pl Reverse Primer and 5 pl
Extracted DNA. All PCR amplifications were
carried out using PCR thermal cycler, eppendrof,
master-cycler personal model Eppendrof AG,
22331, Hamburg, GERMANY (18).

Detection of gyr4 (280 bp.) gene

The amplification was confirmed with modification
after Goswitz, et al. and Benhamed and Kihal
(18,19). The PCR products were electrophoresed by
agarose gel (2%) for 50 volt at 75min and
visualization under a UV trans-illuminator (model
MUV21-312, TAIWAN) and the gel was
photographed using Sony digital camera (model
DSC-HX1, JAPAN) (20,21). Table (2).

sensitive to ciprofloxacin and methicillin, 8 (57.1
%) were resistant, 2 (14.2 %) were intermediate and
5 (28.5 %) were sensitive to norfloxacin and
doxycycline, 13 (92.8 %) were resistant and 1
(7.1%) were intermediate to tobramycin, 11 (78.5
%) were resistant, 2 (14.2 %) were intermediate and
1 (7.1%) were sensitive to cefotaxime, 12 (85.7%)
were resistant and 2(14.2 %) were sensitive to
oxacillin, 3 (21.4%) were resistant, 2(14.2 %) were
intermediate and 9 (64.2%) were sensitive to
imipenem and 13 (92.8 %) were resistant and 1
(7.1%) were intermediate to cefitraxone. Table (4).
Resistant isolates had MIC 128ug/ml but sensitive
isolates MIC 2 pug/ml and 4 pg/ml to Ciprofloxacin
(CIP').

All of methicillin resistant Staphylococcus spp.
isolates were had gyrd (280bp.) gene and gave
resistant to ciprofloxacin (CIP'’) resistant by broth
dilution method, but in disc diffusion method just 9
isolates were resistant to ciprofloxacin (Fig. land
Fig. 2).

Table (3): Number of species of Staphylococcus genus
which identification by API System

Staphylococcus spp. Number of isolates
Staph. xylosus 5
Staph. aureus 2
Staph. hominis 2
Staph. epidermidis 2
Staph. lugdunensis 2
Staph. haemolyticus 1
Total 14

Table (4): Number of Staphylococcus spp. which gave
resistant to methicillin, oxacillin and ciprofloxacin

Table (2): Program for detection of gyr4 gene Species Ciprofloxacin Methicillin Oxacillin
cIp” ME" ox"

De;ellltlllllrzltion Denaturation Iil(:n(ejz):lci;egs Extension Ex}:el:::ilon Cooling ‘?tapl;l' xylosus :15 ; ;

Tem Time. Tem Time. Temp Time. Temp Time. Temp Time. Temp Time. apn. aure.u"g
94 4 94 1 55 1 72 30 72 5 4 3 Staph. hominis 0 1 1
. ) ) S . . Staph.epidermidis 2 2 2

min min min €C min min R
Staph. lugdunensis 2 2 2
Staph. haemolyticus 1 0 1
RESULTS

All isolates were Gram positive, catalase positive,
out of 37 isolates; 26 isolates were hemolysis blood,
10 positive to coagulase test and 5 fermented
mannitol salt. API ID 32 STAPH System test was
used to identify the isolates. Table (3).

Among 14 Staphylococcus spp., 14 (100%) were
resistant to ampicillin and penicillin, 6 (42.8%) ,1
(7.1%) and 7 (50%) were resistant, intermediate and
sensitive respectively to gentamicin, on other hand,
9 (64.2%) were resistant and 5 (35.7%) were
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Figure (1): Lane M 100bp DNA Ladder, Lane 1 Staph. hominis, Lanes 2 and 5 Staph. epidermidis, Lane 3 Staph. aureus,
Lane 4 Staph. haemolyticus, Lane 6 and 7 Staph. xylosus

Figure (2): Lane M 100bp DNA Ladder, Lanes 8, 9, 10 and 12 Staph. xylosus, Lanes 11 and 13 Staph. lugdunensis and
Lane 14 Staph. hominis
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DISCUSSION

The results showed that all isolates were resistant to
ampicillin (AM*) and penicillin (P'); a similar
finding was reported by other researcher (22).

The results very similar to Chaieb et al. (23) they
found that Staphylococcus spp. were resistant to
ampicillin by (93.8%) and similar to. Rahimi et.al.
(24). Study the antibiotic susceptibility pattern
among Staphylococcus spp. with emphasis on
detection of mecA gene they found that (99%) of
these isolates were resistant to ampicillin AM?.

We found that (42.8%) from isolates were resistant
to gentamicin (CN*®) but Chaieb et.al. (23) Found
that (15.9%) of isolates were resistant to gentamicin
(CN*), the differentiation may be belonged to
bacteria have resistant to gentamicin (CN*") from
other bacteria by bacterial conjugation or it may
contain resistant plasmid to gentamicin came from
prolonged exposure to antibiotic.

Ciprofloxacin (CIP'®) and methicillin ME'® (64.2%)
of Staphylococcus spp. were resistant, in previous
study about antibiotic  susceptibility  of
Staphylococcus spp. the researchers were found that
(87%) of these bacteria were resistant to
ciprofloxacin ~ (CIP'®) and other reported
demonstrate that mecA4 gene when found in the
Staphylococcus spp. make it a highly resistant to
other antibiotics like ciprofloxacin (CIP'%) therefore
we found that all Staphylococcus spp. resistant to
methicillin (ME'®) are resistant to ciprofloxacin
(CIP'®) except in disk diffusion test (18).

In previous studies founded that (77.1%) of MRS
isolates were resistant to norfloxacin (NOR'®),
doxycycline (DO'%) and resistant also to tobramycin
TOB'? (81.4%), but we found that (57.1%) resistant
to the first group of antibiotics and (92.8%) were
resistant to tobramycin (TOB'%) and cefiriaxone
CRO'", (78.5%) were resistant to cefotaxime
(CTX'%) Rahimi and others, 2009 who they found
that (62 %) of Staphylococcus spp. were resistant to
cefotaxime (CTX'?) (22,24).

The researchers studies on Staphylococcus aureus
from burnt patients in Sulaimaniyah city found that
(88.9%) of isolates were resistant to oxacillin we
also found that (85.7%) of isolates were resistant to
oxacillin (25).

The result indicated that (21.4%) of bacteria under
study were resistant to imipenem.

MIC of ciprofloxacin (CIP'®) were 128pg/ml and all
isolates were resistant to antibiotic and resistant to
methicillin because all of them have gyr4 gene in
280bp. Benhamed and Kihal, were work on cows
mastitis caused by Staphylococcus aureus found
that gyr4 gene in 280bp (19).

The resistance mechanisms have mostly been
related to specific mutations that lead to amino acid
alterations in the quinolone resistance-determining
regions (QRDRs) in gyrd, Staphylococcal gyrd
mutations associated with ciprofloxacin resistance
in all methicillin resistant Staphylococcus spp. this
mutation of ciprofloxacin resistant causes the shift
of MIC from 16 to 128pg/ml (18).
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ABSTRACT

Recent evidence indicates the presence of bidirectional interactions between the hypothalamic-pituitary —thyroid (HPT) axis and
the immune system. L-thyroxin (T4) and triiodothyronine (T3) are modulators of the immune response. This work aimed to
study the effect of hypothyroidism on immune system by assessing the changes in serum levels of IL-10 and IL-2R.

Twenty-one patients with hypothyroidism and 13 healthy controls were enrolled in this study. The sera were processed for the
determination of T3, T4, TSH, IL-10 and IL-2R concentrations.

The results are expressed as meant+ SD. The data were analyzed using student's "t" test (unpaired, one tailed), and confidence
interval (C.1.95%) taking p < 0.05 as the lowest limit of significance.

The level of serum IL-2R (6.49 + 4.59 U/ml) in patients with hypothyroidism was significantly lower (p<0.05) than that of
healthy control (10.8+ 6.6 U/ml) while the level of serum IL-10 (390.7+ 305.3 pg/ml) was significantly higher (p<0.05) than that
of control (232.5 £174.3 pg/ml). The C.Losy, of IL-2R of the control subjects was 7.254-14.45 therefore, thirteen patients had
significant low serum IL-2R, on the other hand the C.Lysy, of IL-10 of the control subjects was 133.85-330.15 therefore, and eight
patients had significant high serum IL-10.

There was no significant correlation between serum IL-2R and thyroid hormones. Serum IL-10 was significantly correlated with
serum thyroxin level. Although serum IL-10 negatively correlated (r=-0.370) with serum thyroid stimulating hormone, it did not
reach to significant level.

From the results of the present study we conclude that Thyroid hormones directly modulate circulating markers of cell mediated
immune response in humans.

Keywords: Hypothyroidism, Cytokines, T3, T4, IL-10 and IL-2R
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INTRODUCTION

Cytokines have been classified on the bases of their
biological responses into pro- or anti -
inflammatory cytokines. Cytokines act in networks
or cascades. Major cytokines include the
interleukins (IL). Many of the cytokines act locally
like autocrine hormones and their targets are cells of
2the same or similar type as the cytokines producing
cells (1). The function of some cytokines such as IL-
1, IL-2, IL-4, IL-5, IL-6 and IL-10 is closely
associated with the interaction between B-cells and
T- cells (2).

IL-10 is a protein of about 160 amino acids that
contains four conserved cysteines involved in
disulphide bonds(1). it is produced mainly by T-
helper lymphocytes of type 2 (3). First recognized
for its ability to inhibit activation and effect or
function of T-cells, monocytes, and macrophages, is
a multifunctional cytokine with diverse effects on
most hemopoietic cell types. The principle routine
function of IL-10 appears to be to limit and
ultimately terminate inflammatory responses (4) by
suppressing the production of pro-inflammatory
cytokines (5).

In addition to these activities, IL-10 regulate growth
and/or differentiation of B-cells, natural killing cells
(NK), cytotoxic and helper T —cells, mast cells,
granulocytes, dendritic cells, keratinocytes, and
endothelial cells (4).

IL-10 plays a key role in differentiation and function
of a newly appreciated type of T-cells, the T-
regulatory cell, which may figure prominently in
control of immune response and tolerance in vivo.
Uniquely among hemopoietic cytokines, IL-10 has
closely related homologs in several viruses
(genomes) (4).

Soluble cytokine receptors naturally arise from
genes encoding membrane- bound receptors or are
direct derivatives of the receptors themselves. There
is mounting evidence that soluble receptors play
important roles in human disease states (6).

The high affinity IL-2 receptor is a cell membrane
heterodimer composed of a-, - and y- subunits. T
lymphocyte stimulation is followed by shedding of
the a-subunit (also known as CD25), which may be
measured in the serum. This fraction is termed
soluble interleukine-2 receptor (sIL-2R) and is
considered a specific serum marker of T cell
proliferation and activation (7).

Irrespective  of whether SIL-2R  expression is
increased in response to a non-specific stimulus
such as inflammation or result directly from release
from proliferating tumor cells, it is important to
consider that soluble IL-2R is likely to have
intrinsic biological activity and may act as an
immunosuppressant (6). IL-2 R signals may also
promote cell survival, effect function, and apoptosis
(®).

There is evidence indicate the presence of
bidirectional interactions between the hypothalamic
—pituitary- thyroid (HPT) axis and the immune
system (9). L-thyroxin (T4) and tri-iodothyronine

(T3) are modulators of the immune response. In
monocytes, macrophages, leukocytes, natural killer
cells, and lymphocytes, a wide range of immune
functions such as chemotaxis, phagocytosis,
generation of reactive oxygen species (ROS) and
cytokines synthesis and release are altered under
hypo- and hyper-thyroid conditions. Thyroid
hormones also affect natural killer cell activity and
cell mediated immune response (10).

Thyroid hormones seen to be able to modulate the
immune system by a combination of rapid
nongenomic responses interacting with the classical
nuclear response (11), also thyroid hormone
participate in primary and secondary lymphopoiesis
(12).

The presence of functional receptors for HPT
hormones on lymphocytes as well as the frequent
immune alteration observed during physiological or
pathological fluctuations of thyroid hormones
strengthen the interaction between the HPT axis
hormones and the immune system (9).

This work aimed to study the effect of
hypothyroidism on immune system by assessing the
changes in serum levels of IL-10 and IL-2R in
patients with hypothyroidism and analyze the
relation to disease severity.

MATERIALS AND METHODS

This study was conducted at department of medical
laboratories, Al-Yarmouk teaching hospital, in
Baghdad, Iraq from October 2012 to May 2013.
Patients with hypothyroidism from the outpatient
clinic were enrolled in this study. All patients were
diagnosed by clinical examination, and laboratory
investigation (thyroid function tests). The criteria of
inclusion included patients with different stages of
hypothyroidism with and without treatment. The
criteria of exclusion were concomitant diseases
including hypertension, diabetes mellitus, renal
failure and pregnant women.

Twenty-one patients (19 females and 2 males) with
median age of 48 years were included in the study.
The distribution of patients in respect of severity of
disease was as follow: 11 patients with overt
hypothyroidism (High TSH and low T3 and T4) and
10 patients with sub-clinical hypothyroidism (High
TSH and normal T3 and T4).

In addition, 13 subjects matched to the patients
group with regard to age and gender were allocated
randomly as a control group. All subjects were
examined and investigated by routine laboratory
tests and they appeared healthy.

Venous blood samples were collected from patients
and healthy subjects, the sera were separated by
centrifugation (3000 rpm for 5 min) and processed
for the determination of TSH, T3, T4, IL-10, and
IL-2R.

Thyroid stimulating test (TSH), Triiodothyronin
(T3) and Thyroxin (T4) were measured by
combining an Enzyme Immunoassay Competition
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method with a final fluorescent detection ( ELFA )
using mini VIDAS, bioMérieux , France.
Interleukine-10 and IL-2R were measured by
Enzyme — Linked Immuno -Sorbent Assay (ELISA)
kit (Invitrogen, ELISA kit, USA) using ELISA
reader from Sanofi Diagnostic Pasteur, PR 2100,
USA.

Statistical analysis

All statistical analysis were performed using
Microsoft office excel, 2007. The results were
expressed as meant SD and percentage on need.
The data were analyzed using student's "t" test
(unpaired, one tailed), simple correlation test, and
confidence interval (C.1.95%) taking p < 0.05 as the
lowest limit of significance.

RESULTS

Table (1) showed significant low level of serum IL-
2R and high level IL-10. The C.lgs, of IL-2R of
the control subjects was 7.254-14.45 therefore, 13
patients had significant low serum IL-2R, on the
other hand the C.l.gs0, of IL-10 of the control
subjects was 133.85-330.15, therefore eight patients
had significant high serum IL-10.

Table (1): The characteristics, thyroid function tests and

related biomarkers

Table (2): Serum IL-10 and IL-2R levels in overt and sub-clinical

hypothyroid patients and control group

(I)-I‘g’li“t Subclinical Control
Cytokines (=11) HOT (n=10) (n=13)
(52.4%) (47.6%)
IL-2R 65+43" 64+51" 10.9 £ 6.6
(U/ml)
IL- 10 313+235 469 +358 " 232+174.4
(pg/ml)

*p < 0.05 compared with control values

Figure (1) shows significant reverse correlation
between age and TSH level (r=-0.46, p<0.05 ).

70
y=-0.7985x + 61.285

60 - s ¢ r=-0.46 p<005
30 A
40

30 4

Serum TSH level

Age (year)

Figure (1): significant correlation between age and
serum TSH level.

Control Hypothyroidism
(=13) (n=21)
Gender (Female: Male) 10:3 19:2
Age (year) 44.5+6.4 46.711.3
Serum triodothyronine(nmol/L) 1.8+0.27 1.2+0.5*
Serum thyroxine(nmol/L) 83+10.2 55.98+25.36*
Serum thyroid stimulating 1.8+0.72 23.98+19.6*
hormone (uIU/ml)
Serum IL-2R (U/ml) 10.85246.620 6.497+4.598*
Serum IL-10 (pg/ml) 232.5+174.36 390.7+305.34*

*p < 0.05 compared with control values

Serum IL-10 was significantly correlated (r=.0461,
<0.05) with serum thyroxin level. Figure (2). There
was no significant correlation between serum IL-2R
and thyroid hormones. Although serum IL-10
negatively correlated (r=-0.370) with serum thyroid
stimulating hormone, it did not reach to significant
level.

1400

Table (2) shows significant low levels of serum IL-
2R in both overt and sub-clinical hypothyroid
patients in comparison with that of control, While
there is significant high level of IL-10 in sub-
clinical hypothyroid patients in comparison with
control.

However, there was no significant difference
between overt and sub-clinical hypothyroid patients
regarding the levels of IL-10 and IL-2R.

1200 - R2=0.2134 +

1000

800 - + +

400

Serum IL-10 {pg/ml) level
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0 20 40 60 80 100 120
Serum thyroxine level {nmol/L )

Figure (2): Significant correlation between Serum IL-10 and
Serum thyroxin level
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DISCUSSION

The results have shown low level of serum IL-2R in
hypothyroid patients in comparison with normal
control group; similar results were already observed
by Koukkou et a/ and Mariotti et al. (13,14).Also
there was significant low level of serum IL-2R in
both subclinical and overt hypothyroid patients in
comparison with normal control group, these results
confirm the results of previous studies by Zwirisk
et al. and Jose et al. (15,16).

Regarding the serum level of IL-10 we found that
there is significant increase in hypothyroid patients
in comparison with healthy control which agree
with results of previous study by (17). Also, its level
was higher in both overt and sub-clinical
hypothyroidism but only in sub-clinical hypothyroid
it reach the level of significance.

Thyroid hormone participates in primary and
secondary lymphopoiesis. On other hand, the
presence of functional receptors for hypothalamic-
pituitary-thyroid hormones on lymphocytes as well
as the frequent immune alterations observed during
physiological and pathological fluctuations of
thyroid hormones strengthens the interactions
between HPT-axis hormones and the immune
system (18-20).

Interleukin- 10 has various immunomodulatary
actions depending on the target cell type, some of
these effects have been shown to be owing to its
ability to down regulate surface expression of
markers, for example HLA-DR on microphages and
IL-2 receptor on B- cells (21) and this may explain
the low level IL-2 receptor in hypothyroid patients
enrolled in this study.

Serum TSH level was negatively correlated with age
which agree with previous studies (22-24). Normal
aging is accompanied by a slight decrease in TSH
release (25). This may be due to an increased
sensitivity of the thyrotrophes to the negative
feedback by T4 but other mechanisms such as a
reduced hypothalamic- Thyrotropin releasing
hormone (TRH) secretion cannot be excluded (26).
Serum IL-10 was significantly directly correlated
with serum thyroxin level. This relation may be
explained by the study of Balahan et.al. who
demonstrated a significant IL-10 release after
thyroid hormone induction were the level of IL-10
significantly enhanced after L-thyroxine
administration (27).

This correlation also explain the significant increase
in serum level of IL-10 in sub-clinical hypothyroid
patients while the increase in overt hypothyroid
patients not reach the level of significance in
comparison with control group.

CONCLUSION

From the results of the present study we conclude
that Thyroid hormones directly modulate circulating
markers of cell mediated immune response in

humans and IL-10 but not IL-2R is affected by
severity of hypothyroidism.
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The role of Hepatitis B surface antigen level in correlation with viral load in

untreated patients with chronic Hepatitis B in Ramadi City, West of Iraq
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ABSTRACT

Hepatitis B virus (HBV) infection is an important global health problem and detection of serological markers is the mainstay of
diagnosis of HBV infection. HBsAg level is the hallmark of HBV infection. This study has been undertaken to reveal if there is
any relationship between viral load (as HBV DNA) and HBsAg levels in untreated patients with chronic hepatitis B. A total of
117 patients with chronic hepatitis B who were admitted to GIT center in Ramadi Teaching Hospital and Private Clinics during
the period from January, 2012 to June, 2013 were included in this study. Liver function tests, viral load, hepatitis B profile
including HBsAg, HBeAg, anti HBeAg antibodies and anti HBc antibodies were analyzed. An HBsAg level was measured
accurately using TOSOH-Auto analyzer. Further, HBV DNA copies were detected by quantitative real-time PCR. Regarding
results, all patients (100%) were HBsAg and HBcAb positive. Sixteen (13.7%) of them were positive for HBeAg while 101
(86.3%) were negative. The median (IQR) of HBsAg level was 3.47 (30.02 - 3.89) log10 IU/ml, and those for HBV DNA was
4.60 (3.9 - 5.5) logl0 TU/ml. The Median for SGOT, SGPT and TSB were 25 (18.15 - 30), 20 (15 - 26) and 0.8 (0.7 - 0.9)
respectively. The study revealed that 16 patients with positive HBeAg had higher median HBsAg levels log10 IU/ml and HBV
DNA log10 IU/ml levels higher than 101 patients with negative HBeAg, (3.97 vs. 3.44 , P=0.006) and (8.0 vs. 4.3, P=0.0013),
respectively. The correlation was direct and significant between both groups of patients (16 HBeAg Positive and 101 HBeAg
negative), and it was stronger HBeAg positive group than HBeAg negative group (R=0.560, P=0.012 vs. R= 0.101, P=0.003)
respectively. The study suggested that both of viral loads by RT-PCR and HBsAg level play an important role in the diagnosis
and follow up of patients with chronic hepatitis B. Furthermore, overall HBsAg level and HBV-DNA by viral load appeared
highly significant direct correlation.

Keywords: HBsAg level, HBV-DNA, Real time PCR
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INTRODUCTION

Chronic infection is usually defined as an individual
remaining positive for HBsAg for 6 months or
longer. Chronicity rate has been estimated to be
90% for newborns, 25-30% for children less than 5
years of age and less than 5% for adolescents and
adults (1-3).

Serum hepatitis B surface antigen is a reliable
marker of overt hepatitis B virus infection (4).
‘Quantification of serum HBsAg has been recently
standardized by automated quantification assays
leading to an increased interest in clinical utilization
of this marker (5). HBsAg serum levels result from
a balance between virus biology and a host immune
system as the indirect expression of transcriptionally
active covalently closed circular DNA rather than
the product of the viral replication (6). The highest
correlations between HBV DNA and HBsAg levels
are found in early phases of infection, during acute
infection, immune clearance and HBeAg positive
hepatitis B persistent infection (7).

Chronic hepatitis B is a major global problem,
affecting more than 350 million chronic Hepatitis B
worldwide (8) and leading to 1 million deaths each
year (9). Chronic hepatitis B patients with high viral
loads are at increased risk of cirrhosis and
hepatocellular carcinoma (HCC). In patients with
low viral loads, higher hepatitis B surface antigen
(HBsAg) levels have been shown to predict HCC
development (10).. This study has been undertaken
to detect the role of viral load by real time PCR and
HBsAg level in the diagnosis of chronic hepatitis B.
Also, to reveal if there is any relationship between
viral load (as HBV DNA) and HBsAg levels in
untreated patients with chronic hepatitis B.

PATIENTS AND METHODS

Total number of 117 patients with chronic hepatitis
B who were admitted to GIT center in Ramadi
Teaching Hospital and Private Clinic during the
period from January, 2012 to June, 2013 were
included in this study. All clinical information were
obtained from those patients and reported in a
requestionary sheet including age, sex, clinical
presentation and treatment. Liver function test, viral
load by quantitative real time-PCR, hepatitis B
profile including (HBsAg, HBeAg, Anti HBe, and
Anti HBc) will be recoded and then analyzed.
Written consent was taken from the patients.
Inclusion criteria include untreated patients with
CHB. Exclusion criteria include patients with CHB
on treatment.

Serological part of study
Blood samples were collected and transferred into

plain tubes and serum will be separated and stored
immediately at -20°C.

Measurement of HBsAg levels and liver enzymes

HBsAg levels will be measured accurately using
TOSOH-Auto analyzer. Sera from blood samples
were tested for ALT and AST aminotransferases by
use of a Roche Cobas Mira Autoanalyser.

Molecular part of study

The assay was carried out using commercial Smart
Cycler instrument, U.S.A and primers specific to the
S gene designed to amplify a 98 base pair product.
The detection limit of the qPCR assay was 200
copies per ml and quantified accurately samples
with greater than 2.6 x10’DNA copies per ml. Test
samples falling above the top of the standard curve
will be re-assayed at a dilution of 1:100. The assay
was 100% specific when tested against HBV
seronegative sera from ten subjects and coefficient
of variation obtained from intra-and inter assay was
1.08 and 1.72 respectively. Serum HBV DNA levels
greater than 10> copies/ml was considered as high
viral load and less than 10° copies as low viral load.
An arbitrary value of 100 copies/ml was assigned to
samples with undetectable HBV DNA for statistical
comparisons (11).

DNA extraction:- DNA was extracted from 150 pl
of plasma with DNA extraction kit (Ribo-Sorb kit,
Sacace, Italy) using the silica based technology
according to the manufacturer's instructions, using
fluorescent reporter dye probes specific for HBV
and HBV Internal Control. Briefly, patient's plasma
was subjected to lysis at 70° C with 600uL lysis
buffer and 20pL of protease reagent. The DNA was
extracted from the lysate using 600uL absolute
ethanol and subsequently purified using spin
columns. Finally, purified DNA was eluted from the
spin columns using 50 pl RNase-free H,O. The
extracted DNA was subjected to amplification
(11,12).

Gene amplification:-Amplification was carried out
using Real Time kit for the quantitative detection of
hepatitis B virus in human plasma (Sacace
biotechnologies, Italy). Amplification mixtures
comprised of 300uL RT-PCR-mix-1-TM; 200uL of
RT-PCR-mix-2-TM and 20uL of Hot Start Taq
Polymerase. Sixteen PCR tubes were prepared:
three for HBV Standard (QS1 HBV, QS2 HBV, and
QS3 HBYV), three internal controls Standard (QS1
IC, QS2 IC, QS3 IC), seven for test samples, two
for positive controls and one for negative control.
"12.5"ul of Reaction mixture added into each tube.
12.5ul of extracted DNA sample added to the
appropriate tube with Reaction Mixture and mixed
by pipetting. 12.5 pl of controls and standards added
to the appropriate tube with Reaction Mix. The
tubes closed and transferred into the thermal cycler.
DNA amplification was carried out in Smart Cycler
II instrument (Cepheid) (12).
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Amplification program:- The amplification was
performed as follows: initial hot start denaturation at
95°C for 15 min, followed by 42 cycles of
denaturation at 95°C for 20 sec., annealing and
extension at 60°C for 40 sec. Real-time monitoring
was achieved by measuring the fluorescence at the
end of the extension phase for each cycle. The
quantitative analyses were conducted by using
Smart Cycler Il analysis software version 2.0
following the manufacturer’s instructions (Cepheid).
The concentration of HBV DNA for each control
and patient specimen, calculated using the following
formula:

HBV DNA IC DNA x coefficient* = copies HBV/ml
* Coefficient factor for kit=2.7 x 10°

Statistical analysis

Depending on SPSS software for windows, data of
patients were entered, checked for any errors or
inconsistency and analyzed with appropriate
statistical tests. Descriptive statistics for the
continuous variables were presented as median and
inter-quartile range (IQR). Categorical variables
were presented as frequencies and proportions (%).
Pearson’s correlation test was used to assess the
correlation between HBsAg and HBV DNA levels,
and to find the correlation coefficient value (R), and
the significance of the correlation,. Partial
correlation test was used to assess the correlation
with adjustment for age and gender. Curve
estimation regression test was used to assess the
direction and the nature of correlations. Comparison
of medians in between two groups was conducted
by using non parametric tests.

Further analysis with multiple logistic regressions
was performed to assess the correlation in between
HBsAg and HBV DNA levels in addition to other
variables. Level of significance in all comparison
was two tailed and set at P< 0.05 considered as
significant, < 0.001 considered as highly significant
(HS). Finally all findings presented in tables and
figures with appropriate explanatory paragraphs.

RESULTS

A total number of 117 patients with CHB were
recruited in this study, their descriptive
characteristics were shown in the following table.
The median (IQR) age of patients was 32 (26 - 43)
years. They were 68 male (58.1%) and 49 females
(41.9%). All patients (100%) were HBsAg positive
and HBcAb positive, 16 (13.7%) of them were
HBeAg positive vs. 101 (86.3%) were HBeAg
negative. Table (1).

Table (1): Descriptive characteristics of 117 patients
with chronic hepatitis B

Variable value
Age Median (IQR) 32 (2643)
Male 68 (58.1)
0,
Gender N (%) Female 49 (41.9)
Positive 117 (100.0)
0,
HBsAg N (%) Negative 0(0.0)
Positive 16 (13.7)
0,
HBeAg N (%) Negative 101 (86.3)
Positive 101 (36.3)
0,
HbeAb (%) Negative 16 (13.7)
Positive 117 (100)
0,
HBcAb N (%) Negative 0(0.0)
HBs Ag Level . 347 (30.02-
log10 [U/ml Median (IQR) 3.89)
Viral load (HBV
DNA) Median (IQR) | 4.60 (3.9-5.5)
log10 IU/ml
HBsAg\ HBV . 073 (0.54-
DNA ratio Median (IQR) 0.85)
SGPT Median (IQR) | 2 (;8'15 -30
SGOT Median (IQR) 20 (15-26)
TSB Median (IQR) | 0.8  (0.7-0.9)

The median (IQR) HBs Ag level was 3.47 (30.02 -
3.89) logl0 IU/ml, and the median for HBV DNA
was 4.60 (3.9 - 5.5) logl0 IU/ml. The Median for
SGOT, SGPT and TSB were 25 (18.15 - 30), 20 (15
-26) and 0.8 (0.7 - 0.9) respectively.

Relationship between HBV DNA and HBsAg
level

On Bivariate correlation analysis, the correlation
between the overall HBsAg level and the viral load
was highly significant direct correlation (R=0.460,
P<0.001), and this correlation still highly significant
after adjustment for age and gender (R= 0.356,
P<0.001). (Table 2 and figure 1).

Table (2):The relationship between HBV DNA and HBsAg levels

of 117 patients with CHB

HBYV DNA and HBsAg R P. value
correlation (2-tailed)
Before adjustment for age 0.416 <0.001(HS)"
and gender
After adjustment for age and | () 354 <0.001(HS)
gender

* HS; highly significant




International Journal for Sciences and Technology Vol 8, No.4, December 2013 77

10,00

8.007]

6.007]

HBY DNA log10 IU/m|

4.00

R=0.416
P<0.001

T T
200 300 4.00 5.00

HBsAg log10 IUiml

Figure (1): Curve estimation of the correlation between the levels

of HBsAg and HBV DNA among study group

Relationship between HBsAg level and HBV
DNA levels according to HBeAg status

It had been significantly found that the 16 patients
with positive HBeAg had higher median HBsAg
levels log;o [U/ml and HBV DNA log;o [U/ml levels
than the 101 patients with negative HBeAg, (3.97
vs. 3.44 , P=0.006) and (8.0 vs. 4.3, P=0.0013),
respectively, these findings are shown in table 3.

Table (3): Comparison of HBsAg level and HBV DNA levels in
between HBeAg positive and HBeAg negative groups

Variable HBeAg P value
Positive Negative
(n=16) (n=101)
HBsAg level logo [U/ml 3.97 3.44 0.006
median (IQR) (3.53 -4.08) (2.94 -3.80) )
HBYV DNA log; IU/ml 8.0 43(3.86 - 0.0013
median (IQR) (7.16 - 8.1) 5.16) )

From other point of view, curve estimation of this
correlation revealed that the correlation was direct
and significant between both groups of patients (16
HBeAg Positive and 101 HBeAg negative), and it
was stronger HBeAg positive group than HBeAg
negative group (R=0.560, P=0.012 vs. R= 0.101,
P=0.003) respectively according to figure (2-a & B).
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Figure (2): Curve estimation of the correlation between HBsAg

and HBV DNA levels:

A- in 16 HBeAg positive patients. B- in 101 HBeAg negative

patients

Correlation with other variables

The bi- variate analysis to assess the correlation
between each of HBsAg and HBV DNA levels with
other variables is shown in table (4). A direct
significant correlation had been found between
SGPT and HBsAg (P=0.003), and HBV DNA
(P=0.032), i.e. levels of SGPT were significantly
increased with the increase in the HBsAg and HBV
DNA levels. SGOT showed significant direct
correlation only with HBsAg level (P=0.001),
patients with higher HBsAg levels had the higher
SGOT values. While the correlation was not
significant with the HBV DNA level. On the other
hand, total serum bilirubin showed no significant
correlation with either HBsAg or HBV DNA levels,
in both correlations P>0.05. However, by further
analysis with multiple logistic regression, the
correlation between HBsAg and HBV DNA levels
remained highly significant (P<0.001), while the
correlation with other variables became not
significant, this indicated a strong correlation
between the HBsAg level and HBV DNA levels.
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Table (4): Results of multiple logistic regression
analysis for the correlation in between HBsAg and

HBYV DNA levels and with other variables

HBsAg level HBYV DNA level
Standardized Standardized
Coefficients P Coefficients P
® ®
HBV DNA 0.310 <0.001 - -
Age -0.136- 0.152 -0.047- 0.023
SGPT 0.348 0.068 0.090 0.566
SGOT -0.073- 0.696 -0.105- 0.495
TSB 0.085 0.347 0.002 0.980
DISCUSSION

A number of sensitive and specific diagnostic tests
have lead to a deeper understanding of the natural
history of HBV infection (13). Serological markers
are indispensable in the diagnosis of HBV infection.
Hepatitis B surface antigen (HBsAg) is the hallmark
of HBV infection and is the first serological marker
to appear in acute hepatitis B, and persistence of
HBsAg for more than 6 months suggests chronic
HBV infection, but HBsAg does not provide
information about active virus replication (14).
Moreover the presence of serum HBV DNA in
chronic hepatitis patients indicates active virus
replication. HBV DNA levels are detectable by 30
days following infection (13).

In our study, males showed the high rates of HBV
infections than females. The median (IQR) age of
patients was 32 (26 - 43) years, they were 68 male
(58.1%) and 49 females (41.9%).This result was in
consistent with those observed by Chu and Liaw
(15); Khan et al. (16). This was probably due to
occupational and other risk factors associated with
the exposure of males.

Our study revealed that most patients are HBeAg
negative (86.3%). This result was in agreement with
those observed by Vaezjalali et al. (17). Our study
revealed highly significant direct correlation was
observed between HBsAg level and the viral load
(P<0.001). This result was inconsistent with those
observed by Ozdil and co-workers (18) and in
agreement with the results of Beasley (19);
McMahon (20); and Coursaget (8).

Serum HBsAg concentration was related to HBV
DNA replication level; nevertheless, it is not
feasible to use HBsAg concentration to monitor
HBYV replication levels (21). Our study revealed that
patients with positive HBeAg had higher median
HBsAg levels and HBV DNA levels than the
patients with negative HBeAg, (P= 0.006) and
(P=0.0013), respectively this result was in
agreement with those observed by Coursaget (21)
;Rotman (7) ; Lutgehetmann (22). This observation
is in line with a previous report indicating that pre-S
deletion involved in HBeAg negative HBV

infection decreases the synthesis of small surface
antigens (23).

Patients who have high HBsAg level might harbor
more hepatocytes with HBV integration than those
who have low HBsAg level. Therefore, the higher
risk of HCC in former patients can be attributed to
the increased genomic instability as a result of
integrated viral sequences, which plays an important
role in hepato-carcinogenesis (24).The study
suggested that both of viral load by RT-PCR and
HBsAg level play an important role in the diagnosis
and follow up of patients with chronic hepatitis B.
Furthermore, overall HBsAg level and HBV-DNA
by viral load appeared highly significant direct
correlation.
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In-vitro study of cytotoxic effect of cydonia oblonga seeds extract on some cancer

cell lines
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ABSTRACT

The inhibitory activity of crude extract of cydoniaoblongaseeds on cancer cells was evaluated and its cytotoxicity on different
cancer cell lines was measured.

Glycosides, tannins, and phenolic compounds were extracted from seeds, which considers as the main active principals, by
methanol.

Cytotoxic effects of different concentrations (62.5, 125, 250, 500, and 1000 pg/ml) of cydoniaoblonga seeds extract on two cell
lines (RD and L20B) was studied after 24, 48, 27 and 144 hrs of exposure to the extract.

It was found that there was a significant effect of high concentrations (1000 and 500 pg/ml) on both cell lines within the first
24hrs exposure. Other concentrations of extract (250,125 and 62.5 pg/ml) have no effect on L20B cell line throughout the days
follow of the experiment. The concentration 250 pg/ml starts to act on RD cell line at the second day (48hrs) but not so far. At
the third day (72hrs), the effect of 250 and 125 pg/ml on the RD cells were very clear. The effect of 62.5 pg/ml was very obvious
after 144 hrs of incubation.

From previous results, it can be concluded that cydoniaoblonga seeds’ methanolic extract have a cytotoxic effect on different
cancer cell lines and differ in its potency from cell line to other at different exposure times.

Keywords: cydoniaoblonga, cell lines, RD, L20B, methanolic extract
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INTRODUCTION

Cancer is one of the major public health problems
facing our world. (1) Cancer results from disruption
in the control normally exerted over production and
differentiation. One key aspect of this abnormal
differentiation is the greatly prolonged life spans of
cancer cells compared with those of their normal
counterparts. Cancer cells are essentially immortal.
Another aspect is the failure of the cancer cells to
develop the specialized functions of their normal
counterpart. (2)

The herbal medicines achieve their antineoplastic
effect through various ways. Moreover, some
medicine can bring on several actions, for example,
they may directly inhibit the growth of tumor as
well as indirectly exert an antineoplastic effect by
enhancing the bodily immunologic function.
Generally, they elicit no significant adverse effect
on the human body and this is a strong point of
herbal medicine for antineoplastic treatment.(3)

With respect to the former field ,and over the last
two decades, an expanding body of evidence from
epidemiological and laboratory studies has
demonstrated that some edible plants as a whole, or
their identified ingredients, have substantial
protective effects on humanmutagenesis and/or
carcinogenesis. (4) In this regard, a progress was
made to understand the biochemical mechanisms of
dietary and medicinal anti-mutagens and anti-
carcinogens, and the investigators have broaden the
horizons to  cover various aspects  of
chemoprevention by edible photochemical or their
mixtures. (5)

One of the current strategies for drug discovery
involved the study of plant materials based on the
ethnobotanical usage. The search for anticancer
drugs, use of a plant or plant materials for the
treatment of certain cancer-related disease can
provide a guide for further studies, this includes,
cancer treatment, immune disorders, infectious
diseases, parasitic diseases and viral diseases. (6)
Few researches investigated the activity of
cydoniaoblongamethanolic extract on selected cell
lines using isolated phytochemical compounds of
the whole fruit. (7,8).

MATERIALS AND METHODS
Plant collection

The seeds were collected from herbal drugs shop in
Baghdad-Iraq.

Preparation of plant extracts

For extraction of cydoniaoblonga, ethanol 99.9%
was used as solvent, thirty grams of the seed
powders were extracted with 300ml of ethanol by
using soxhlet apparatus for 10hr.(9) Then the extract
was filtered by using whatman No.1 filter paper and
the solvent was evaporated using rotary distillation

apparatus. In order to obtain a completely dry
extract, the resultant extract was transferred to
beaker and was left in 50°C oven for 24hrs. The
extract left at 4°C until assessments of anti-
proliferative activities.

Tannins, phenolic compounds, and glycosides were
found to be the active principals of this extract.
They have a lot of proved biological activities. (10)

Cell lines

Cell lines were kindly provided by Central Public
Health Laboratory, Ministry of Health, Baghdad-
Iraq:

1. Rhabdomayosarcoma RD Human cell line was
derived from biopsy specimen obtained from a
pelvic thabdomyosarcoma of 7 years old Caucasian
girl. (11)

2. L20B Cell Line: This cell line is a murine cell
line derived from mouse L cells (fibroblasts)
expressing the human poliovirus receptor. (12)

Five of RD cells and five of L20B cells were
cultured. The seeds extract was dissolved in
phosphate  buffer saline (PBS), so five
concentrations (62.5, 125, 250, 500 and 1000) pg/ml
were prepared. 10ul of each concentration
directlyinjected to cultured RD and L20B cells
thenincubated at (37°C). After 24, 48, 72,and 144
hours, the cells were checked under the microscope
and see the effect of the extract on the cells, if there
any proliferation seen within the cells it meant that
concentration has a cytotoxic effect.

RESULTS

Tables (1 and 2) summarize the results of this study
( the concentrations of the extract, the period of
exposure and the cytotoxic effect of the extract).

The results revealed a significant effect of
high concentrations (1000 and 500 pg/ml) on both
cell lines within the first 24hrs exposure. (tables 1
and 2)

The concentration 250 pg/ml starts to act on RD cell
line at the second day (48hrs) but not so far. At the
third day (72hrs), the effect of 250 and 125 pg/ml
on the RD cells were very clear. The effect of 62.5
png/ml was very obvious after 144 hrs of incubation.
(table 1 and figure 1)

Other concentrations of extract (250,125 and 62.5
pg/ml) have no effect on L20B cell line throughout
the days follow of the experiment. (table 2 and

figure 2).



International Journal for Sciences and Technology Vol. 8, No.4, December 2013

82

Table (1): The cytotoxic activity of cydoniaoblonga seeds extract on RD cell lines

concentrations

Exposure period

24 hrs 48 hrs 72 hrs 144 hrs
1000 pg/ml +ve cytotoxic | ---- | e | e
500 pg/ml +ve cytotoxic | == | ee= | -
250 pg/ml -ve Start to act | +vecytotoxic | = ---—-
125 pg/ml -ve -ve +ve cytotoxic | = ---—-
62.5 ng/ml -ve -ve -ve +ve cytotoxic

Table (2): The cytotoxic activity of cydoniaoblonga seeds extract on L20B cell lines

Exposure period
concentrations 24 hrs 48 hrs 72 hrs 144 hrs
1000 pg/ml +ve cytotoXic | mmemm | e | e
500 pg/ml +ve cytotoxic | —mem | e | -
250 pg/ml -ve -ve -ve -ve
125 pg/ml -ve -ve -ve _ve
62.5 ng/ml -ve -ve -ve -ve

B after exposure

A before exposure

Figure (1): RD cell lines before and after exposure to cydoniaoblonga seeds extract

A before exposure B after exposure

Figure (2): L20B cell lines before and after exposure to cydoniaoblonga seeds extract
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DISCUSSION

Herbal remedies and alternative medicines are used
throughout the world, and in the past, herb often
represented the original sources of most drugs. The
plant kingdom has provided an endless source of
medicinal plants first used in their crude forms as
herbal teas, syrups, infusions, ointments, liniments
and powder (13).

Fruits, vegetables, and whole grains contain a wide
variety of antioxidant compounds (phytochemicals),
such as phenolics and carotenoids and thus, help to
protect cellular systems from oxidative damage and
could lower the risk of chronic diseases (14).
Phenolic compounds are found in cydoniaoblonga
(10)have antimutagenic activity by blocking the
metabolicactivation of the mutagens and scavenging
the freeradicals produced from  mutagen
metabolism. Phenoliccompounds can also reduce
the DNA-adduct formationby binding to the target
sites in the DNA to preventthe binding of the
mutagen (15). Tannins is anothercompound, which
can be extracted from cydoniaoblonga seeds and
they are considered to have cancer preventive
properties (16).

Carvalho ef al. (2010) investigated the bioactivity of
the methalonic extracts of leaf, pulp, peel and seed
of quince by determining phenolic profiles and
suppresion effects of the extracts on the prolifration
of selected human cancer cells using 3-(4,5
dimethylthiazol-2-yl)-2,5- diphenyltetrazolium
bromide (MTT) bioassay. The antiproliferative
activities of the extracts were tested on human renal
(A-498 and 796-P) and colon (Caco-2) cancer cell
lines. Quince leaf extract possesses concentration
dependent growth inhibitory effect on Caco-2 cells
and no effect was observed on renal cancer cell
lines. Seed extract inhibits the proliferation of renal
cancer cell lines at the highest tested dose (500
mg/kg), whereas no significant inhibition is
observed at lower concentrations (7). This is a
valuable finding since renal cellcarcinoma is highly
resistant against current chemotherapeutic agents
an.

Alesiani et al.  (2010) investigated the
antiproliferative  activities of the isolated
phytochemicals from quincepeels against murine
melanoma B16-F1 cells in which the most active
phytochemical to inhibit the growth of melanoma
cells was ursolic acid with the IC50 of 10.2 uM. (8).

CONCLUSION

By comparing the sensitivity of the two cell lines
tocydoniaoblonga seeds’ extract, it is clear that RD
cell line is more sensitive to cydoniaoblonga seeds’
extract than the L20B cell line. Further studies will
be needed to determine the effects of compounds
isolated from cydoniaoblonga and other more
advanced anticancer assay must be applied.
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The effect of green tea (Camilla sinensis L.) on blood clotting after tooth

extraction
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ABSTRACT

The methods (alcoholic and watery extracts) were applied to obtain the active compounds from green tea(Camilla sinensis) ,the
results of the watery extract showed that compounds contained phenols, tannins ,flavonoids alkaloids ,while alcoholic extract of
green tea included (all above compounds) in addition Resins and Coumarins. Catechin compound was separated from green tea
plant and was diagnosed by FT-IR. The effect of green tea bag and catechin compound as were also studied in vivo and in vitro,
green tea bag has been successful administered for checking hemorrhage after tooth extraction from 3-8 min. tannin has ability to
agglutination RBCs of blood type A at 0.78g/bag ,while Catechin compound have the ability to reduce clotting time within 4-10
min. and the faster clotting time by using 1024pg/ml catechin within 4mins. In this study we suggest that green tea, tannins more
effective than catechin compound in clot blood and stop bleeding after tooth extraction.

Keywords: green tea, polyphenols compounds, tooth extraction, catechin compounds
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INTRODUCTION

Green tea is produced from leaves of Camilla
sinensis , which is native to Eastern Asia ,traditional
Chinese medicine has recommended drinking green
tea for the prevention of disease , and in Asia this is
still regarded as a healthy practice (1-3).

Tea plant belongs to the family Theacea , all tea
black, green and oolong comes from the leaves of
the Camellia sinensi splant but they differ in the
production process(4,5).Tea (Camellia sinensis) is a
source of dietary polyphenol, which is an astringent
, bitter polyphenolic compound , also found in many
other plants, those in green tea are mainly flavan-
3ols (catechins), catechins constitute about 25% of
the dry weight of fresh tea leaf (6,7).Although tea
contains a variety of compounds like minerals,
vitamins , caffeine and tannins which are in
actuality called polyphenols which include
flavonoids, give tea a boost of health benefits that
help to prevent cancer, heart disease and stroke , a
subgroup of polyphenol in tea is called catechin and
one of the most powerful catechins in tea ,
especially green tea , is called EGCG
(epigallocatechingallate), which is said to be a
particularly strong antioxidant(8,5,9).

Tannins are a diverse group of polyphenols that are
formed as secondary metabolites in plants and have
anti- oxidant qualities , these antioxidants help
prevent damage to the cells in our bodies and
strengthen our immune system(9-11) and include a
wide range of oligomeric and polymeric
polyphenols(6,12).The tannins in green tea have
anti-inflammatory ,antibacterial , antiviral and
antiparasitic effects ,on way in which the tannin in
green tea can be helpful to human is by killing the
bacteria that lead to gingivitis or gum
disease(12,13).

Also tannins contained in tea are useful for healing
burns and stopping bleeding, additionally tannins
stop infection while continuing to heal the wound
internally , in the event an infection has already
begun , tannins have the ability to form green tea
was bought a protective layer over the exposed
tissue to stop the infection from
spreading(12,14).The purpose of the present study is
to investigate in vivo and in vitro the efficacy of tea
plant ,Camilla sinensis, to stop bleeding which may
occur for several hours after tooth extraction ,and
the efficacy to clots blood groups.

MATERIALS AND METHODS
Sample collection

Green tea was bought from local markets in powder
of dried leaves in bag coated with , this kind of
green tea Chinese origin and was filled in Syria —
Damascus, then transferred sample to the laboratory
for classification.

The weight of the tea bag 1.56 gram /bag, then
attended three weight included 0.78 g/bag ,0.39
g/bag ,and 0.19g/bag, then has been detected on the

effectiveness of tea bag in clotting time after tooth
extraction by hold a smaller size tea bag in place
with bite and lips , or bear down on the tea bag with
fingers and keep the mouth as closed as possible and
agglutination of Red Blood Cells in vitro .The study
done on 20 patients males and females from
different age ,also same cases taken is infected tooth
and we see the clot and blood stopping from 3-6
min .

Hot watery extract

Dissolved 50g from tea bag powder in 500ml distal
water for 10 min, then filtered the supernatant, this
supernatant is concentrated by rotary vacuum
evaporation then incubate at 37°C for 48hrs. and
kept at 4°C.(15).

Gold alcoholic extract

Moister 50g from green tea in 500ml methanol 99%
for 24hr.in shaking incubator after this, supernatant
is filtered by WatmanNo.1, and then concentrated
by rotary vacuum evaporation and incubate at 37°C
for 48hrs. and kept at 4°C.

Detection of Phenols

Phenols were detecting using ferric chloride
(1%),then added 3ml green tea extract to 2ml ferric
chloride , the positive result by the existence of a
bluish green color (16).
Detection of Alkaloids

Added 3ml of tea extract to test tube containing
either Mayer's reagent{a- dissolved 1.35g Hgcl, in
60 ml D.W. b-dissolved 5g KI in 10 ml D.W and
mixed 60ml from (a)+ 10ml from (b) and completed
to 1000ml by D.W which gives white precipitation
or added Marquis's reagent {prepared according to
(16) by ,mixed 1 ml formaldehyde 40% with 10ml
H,SO4} , the green color evidence the presence of
alkaloids.

Detection of Tannins

Tannins were detected according to Harbone
(1973),boiling 10 gm from green tea powder in 50
ml distil water then taken the supernatant which was
divided into two parts .Add to the first part 1%Lead
acetate and the positive result upon tannin is white
precipitation gelatinous texture .While add to the
second part 1% ferric chloride , the green color
indicates the existence of tannin.

Prepare of green tea powder for extraction of
Catechins

Weighing 200 g of green tea and put in the electric
furnace and adjusted to 100°Cuntil constant weight
for the purpose of creating the sample extraction.
The extraction and separation of active compounds
(Catechins) from green tea were done by the method
described by (17).
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Diagnosis of Catechin compound by FT-IR
technique

The KBr disk of the purified compound was done
and measured the spectrum, Catechin were
compared with the standard compound in Ministry
of Industry and mineral /Ibn Sina state company.

The effect of Catechin on blood clot after tooth
extraction

Catechin concentration which are used in this
experiment are (1024 , 512 and 256pg/ml) from
Catechin stock according to (18), moister a piece of
cotton with each concentration and placed over each
extraction site with bite and lips, or bear down on
the tea bag with fingers , and keep the mouth as
closed as possible.

Preparation of Erythrocyte Suspension

The blood used was human blood ,was mixed with
phosphate  buffer solution (PBS)(PH9.8).This
suspension is centrifuged at 800xg for 10 min, the
compact red blood cells were suspended in 3%
formalin maintained at 37°C for 12-24hrs.After this,
sample is centrifuged several times until the
supernatant is clear , the cell suspension was kept at
4°C(19).

Agglutination activity of Catechins

Use the same previous concentration of Catechin
(1042, 512 and 256pg/ml), it was mix 1ml of blood
suspension with each concentration in the test tube
and determine the clotting time for human blood .

RESULTS AND DISCUSSION

Two methods (watery and alcoholic extracts) were
applied to obtain the active compound from green
tea. the results of the watery extracts showed that
compounds contained phenols, tannins ,flavonoids,
and alkaloids , the alcoholic extract of green tea
included (all the above )in addition Resins and
Coumarins, and this agree with(20,21)the Catechins
compound were extracted and diagnosed by FI-TR,
the spectrum included the following peak:

- 3387(cm-1) board peak for absorption of OH
group.

- 2890, 2929 (cm-1) two clear peaks for absorption
of aliphatic group C-H.

- 3060(cm-1) integral with OH peak for absorption
of aromatic group C-H.

- 1516, 1612 (cm-1) tow peaks for absorption of
aromatic group C=C.

- 1049( cm-1) clear peak for absorption of ether
group C-O-C.(Figure 1).
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Figure (1): FT -IR spectrum for pure Catechin from green tea

From these spectrum (FI-TR), there is comparable
between Catechins and the standard compound, this
result indicate the high purity of Catechin

(Figure 2).

Figure (2): FT-IR spectrum of Catechin standard

The effect of green tea bag to clot and stop
bleeding In vivo and In vitro

In the initial survey for the presents of tannins from
the powder of green tea only blood type A
agglutination faster then other blood groups in
concentration 0.78g (dry green tea)/bag through
2min and 3min, 4min at the concentration 0.39g/bag
and 0.19g/bag respectively, and the longer clotting
time 6 min at 0.95 g/ bag occurred in B blood group
(Figure 3).

In normal clot and stop bleeding after tooth
extraction need 30 min. at least to stop oozing the
blood from the socket (22, 23). A systematic review
by (24, 5) found that tannins constrict blood vessels,
which well stop the bleeding and they reduce the
swollen tissues that cause soreness.(25) and(7) also
demonstrated that What is even more exciting is that
tea bags can be used for more than tooth extraction ,
it also use to control bleeding that occurs as the
result injuries to the soft tissues, which include the
tongue ,cheeks ,gum and lips.

500
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Figure (3): Effect of green tea on blood clotting after tooth

extraction

Our result, disagree with (26) who said that green
tea has been successful administered for checking
hemorrhage after tooth extraction in from thirty min.
to one and one half hours time.

Several published studies are in accordance with
these data , a study by (27,26)demonstrated that tea
bag constringes the tissue, temporarily decreasing
their vascularity ,and causing contraction of their
blood vessels ,it arrests secretion and condenses
relaxed and feeble tissue when mixed with blood ,it
forms a clot rapidly on account of coagulation of the
albumen.

The tea extract was tested In vitro for clotting time,
from figure (4),we notice that the agglutination
using human blood was done at different time and
tea bag concentration , the agglutination was
observed in all blood groups , but the faster
agglutination show with RBCs of A group at 3 min.
by using 0.78g(dry green tea)/bag and the longer
clotting time occurs in AB group at 0.19g/bag .Most
studies agree with the present one (28,29) revealed
that the human blood types have different sugar
moieties, on the surface of the cell ,type A has n-
acetyle-D-galactosemins ,D-galactose for type B, L-
fucose in type O blood ,type AB contains the sugar
determinates for both A and B .Agglutination occurs
when the tannin in terraces with these sugar
moieties.
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Figure (4): Effect of green tea on agglutination of human blood (in vivo)

Raza and John (2008) and Lee et.al.,(2004) also
demonstrated that the active constituent in green tea
are powerful antioxidants called
polyphenols(catechin) and flavonoids, tannins in tea
are large polyphenol molecules and form the bulk of
the active compounds in green tea , while catechins
make up nearly 90% of the tannins ,several
Catechins are present in significant
quantities:epicatechine(EC),
Epigallocatechin(EGC), Epicatechingallate(ECG) ,
epigallocatechingallate(EGCG)(5,1).

Figures (5) and (6) showed the role of Catechins
compound in clot blood and stop bleeding after
tooth extraction. The results show that the longer
clotting time after tooth extraction by using
0.78g/bag dry green tea through 5 min. and 12 min
by using 0.19g/bag dry green tea in AB blood

group.
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Figure (5): Effect of Catechin compound from green tea on blood

clotting after tooth extraction
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Figure (6): Effect of Catechin compound from green tea on human blood

groups in vitro

This observation suggest that green tea could be
used as potential tool for reduce the clotting time
after tooth extraction and to help even the infected
tooth after extraction to be clot in a very suitable
time.

Based on this observation we suggest that green tea,
tannins more effective than Catechin compound in
clot blood and stop bleeding after tooth extraction.
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ABSTRACT

Green chemistry is a design, development, implementation of chemical products and processes to reduce or eliminate the use and
generation of substances hazardous to human health and environment. In the synthesis of metal nanoparticle by the reduction of
the corresponding metal ion salt solutions. Nanoparticles are often referred to as clusters, nanospheres, nanorods and nanocups
are just a few of the shapes at the small end of the size ranges from 1 to 100nm. Nanoparticles exhibit a number of special
properties relative to bulk material and often have unique visible properties because they are small enough to confine their
electrons and produce quantum effects. Development of reliable and eco-friendly processes for synthesis of metallic
nanoparticles is an important step in the field of application of nanotechnology. In this study, we report the synthesis of silver
nanoparticles using the. Zingiber officinale, Curcuma longa and Syzygium aromaticum. Synthesized particles are characterized
by UV —The silver nanoparticles formation was confirmed by the colour change of plant extracts (SNPs) and further confirmed
with the help of UV-Vis spectroscopy and detection nano particle shape by SEM. These silver nanoparticles were tested for
antibacterial and antifungal activities using disc diffusion method. The test cultures are Proteus, Pseudomonas, Klebsiell, and
E.coli species of bacteria and Aspergillus of fungal were used. The microbial property of silver nanoparticles was analyzed by
measuring the inhibition zone. For the last two decades extensive work has been done to develop new drugs from natural
products because of the resistance of micro-organisms to the existing drugs. Nature has been an important source of a products
currently being used in medical practice.

Keywords: Nanoparticlesm, Zingiber officinale, Curcuma longa and Syzygium aromaticum, SEM
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INTRODUCTION

A lot of strategies are employed for the synthesis of
silver nanoparticles (AgNPs), but the green methods
have been gained considerable interest because of
use of environmentally benign materials (1,2). So,
the synthesis and design of nanomaterials through
biological routes (called biosynthesis) have attracted
great interest. Among the biological systems, the
living plants (3,4) are considerably preferred for
biosynthesis of silver nanoparticles due to the
diversity richness of plant kingdom that provides
phytochemicals with strong antioxidant properties.
It is well known that plants have been used by
humans for a very long time to treat many diseases.
Nanotechnology is expected to open new avenues to
fight and prevent disease using atomic scale
tailoring of materials. The most promising
nanomaterial with antibacterial properties are
metallic nanoparticles, which exhibit increased
chemical activity due to theirlarge surface to volume
ratios and crystallographic surface structure (5).
Metallic nanoparticles are mostly prepared from
nobel metals such as Gold, Silver, Platinum and
Lead. Among the nobel metals, silver (Ag) is the
metal of choice in the field of biological systems,
living organisms and medicine (6).

MATERIALS AND METHODS

Plant material and synthesis of silver
nanoparticle

The Zingiber officinale, Curcuma longa and
Syzygium aromaticum. were grounded to a fine
powder. Silver nitrate3 mM was added to the plant
extract to make up a final solution of 200 ml and
centrifuged at 10,000 rpm for 25 min.

The supernatants were heated at 80°C. A change in
the color of the solution was observed during
heating of process with in 10-15 minutes. The color
changes indicate the formation of silver
nanoparticles (SNPs). The reduction of pure Ag*
ions were monitored by measuring the UV-Vis
spectrum of the reduction media after diluting a
small aliquot of the sample in distilled water by
using systronic 118 UV-Vis Spectrophotometer.

Microorganisms

Culture of, Pseudomonas aeruginosa, Escherichia
coli, and Klebsiella pneumoneae species of bacteria
and Aspergillus niger.

Antibacterial activity

The antibacterial activities of SNPs were carried out
by disc diffusion method. Nutrient agar medium
plates were prepared, sterilized and solidified. After
solidification bacterial cultures were swabbed on
these plates. The sterile discs were dipped in silver

nanoparticles solution (10 mg/ml) and placed in the
nutrient agar plate and kept for incubation at 370C
for 24 hours. Zones of inhibition for control, SNPs
and silver nitrate were measured. The experiments
wererepeated thrice and mean values of zone
diameter were presented(6).

Antifungal activity

Potato dextrose agar plates were prepared, sterilized
and solidified, after solidification fungal cultures
were swabbed on these plates with 40 cell / ml. The
sterile discs were dipped in silver nanoparticles
solution (10mg/ml) and placed in the agar plate and
kept for incubation for 7 days. After 7 days zone of
inhibition was measured(7).

Synthesis of silver Nanoparticle:

About 3 ml of each extract were added to 20 ml of
AgNO3. The mixture was boiled at 80°C for 20
minutes, while heating the colour of solution was
changed from pale to dark brown. The reduction of
Ag' ions to Ag’ was monitored by measuring the
UV-vis spectrum of various concentration of
reaction mixture.

UV-Vis Spectra analysis

The reduction of pure Ag" ions was monitored by
measuring the UV-Vis spectrum by diluting a small
aliquot of the sample into distilled water. UV-Vis
spectral analysis was done by using UV-Vis
spectrophotometer at the range of 300-700 nm and
observed the absorption peaks at 420-450 nm
regions, which are identical to the characteristics
UV-visible spectrum of metallic silver and it was
recorded.

SEM analysis of silver nanoparticles

The pellet was subjected for SEM analysis. Thin
films of the sample were prepared on a carbon
coated copper grid by just dropping a very small
amount of the sample on the grid, extra solution was
removed using a blotting paper and then the film on
the SEM grid were allowed to dry for analysis.

RESULTS AND DISCUSSION

UV-visible spectroscopy is an important technique
to determine the formation and stability of metal
Nanoparticle in aqueous solution. The reaction
mixture changes the colour by adding Ag" metal
ions. These color changes arise because of the
excitation of surface plasmon vibrations in the
silverNanoparticle (8 ). It shows yellowish to dark
brown in colour. The dark brown colour of silver
colloidis accepted to surface plasmon resonance
(SPR) arising due to the group of free conduction
electrons induced byan interacting electromagnetic
field (9). The strong surface plasmon resonance
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band appears at the range of 400-500 nm and the
broadening of peak indicated that the particles are
monodispersed. Silver nitrate is used as reducing
agent as silver has distinctive properties such as
good conductivity, catalytic and chemical stability.
The aqueous silver ions when exposed to herbal
extracts were reduced in solution, there by leading
to the formation of silver hydrosol. The time
duration of change in colour varies from plant to
plant.  Zingiber officinale synthesized silver
nanopartcles within Smin where as Curcuma longa
12 min Syzygium aromaticum 15 min took to
synthesize nanoparticles.

The UV-Vis spectrum of colloidal solutions of
SNPs synthesized from Zingiber officinale have an
intense peak was observed in the UV-
spectrophotometer at 450nm while Curcuma longa
and Syzygium aromaticum appear at 500nm the
broadening of peak indicated that the particles are
poly-dispersed (Figl).

300 350 400 450 500 550 600 650(hm)

Figure (1): UV-Vis absorption spectroscopy of silver nanoparticles

1-Curcuma longa 2- Syzygium aromaticum. 3- Syzygium
aromaticum

After the reduction of silver ions by the Zingiber
officinale, ~ Curcuma longa and  Syzygium
aromaticum extracts, The secondary metabolites
present in plant systems may be responsible for the
reduction of silver and synthesis of nanoparticles.
The second biogenic route is the energy (or)
electron released during Glycolysis (photosynthesis)
for conversion of NAD to NADH led to
transformation of Ag(NO3)2 to form nanoparticles
and the another mechanism is releasing of an
electron when formation of ascorbate radicals from
ascorbate reduces the silver ions(9,10). The
synthesised ~ Nanoparticles morphology  were
characterised by scanning electron microscope. The
silver Nanoparticle formed were predominantly with
uniform shape (Fig. 2). It is known that the shape of
metal Nanoparticle considerably change their
optical and electronic properties. The SEM image
exposed that the formed nanoparticle was spherical
cubic hexagounal in shape formed with the size
range of 22-30nm for =zingiber, 40-55nm for

Curcuma  longa, 35-60nm  for

aromaticum.

Syzygium
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WD 2116 me

SERY WG 10000 ke SER H VB0 Y

Figure (2): The SEM images of silver Nanoparticle
synthesized from :1- Zingiber officinale,2- Curcuma
longa and 3- Syzygium aromaticum extracts at various
magnification.



100
90
80
70
60
50
40
30
20
10

International Journal for Sciences and Technology Vol. 8, No.4, December 2013 94

Antioxidant activity

Antioxidant activity revealed as scavenging DPPH
staible free radical by Zingiber officinale, Curcuma
longa and Syzygium aromaticum extracts and nano
particle biosynthesis we found that the nano particle
of all extracts had given highest scavenging activity
than the extracts for all plants Zingiber officinale
nanoparticle shwoed highest scavenging activity
(97%)ICso 25 pgml-1followed by Curcuma longa
and Syzygium aromaticum (95% ICsy 37.7 pgml-1,
93% ICsy 44.6 pgml-1), respectively Fig(3).
antioxidant behavior of these silver
phytonanosystems makes them useful in therapy of
many diseases caused by oxidative stress(11 ).

1b 43 3b
la 2a
s
54.5 44.6 453 3. & 32.7 25
pg/mi(ICso)

1- Syzygium2- Curcuma3- Zingiber

Figure (3): Antioxidant activity of Zingiber officinale, Curcuma

longa and Syzygium aromaticum extracts and synthesis

Nanoparticle

Table (1) shows the antimicrobial activity of
synthesized Ag nanoparticles against four different
bacteria and fungi such as Pseudomonas
aeruginosa, Escherichia coli, Proteus vulgaris and
Klebsiella pneumoneae, and phytopathogenic
Aspergillus niger. As it showed a clear inhibition
zone, the synthesized Ag nanoparticles were highly
effective in their activity against pathogenic
bacteria and phytopathogenic Aspergillus niger
than the all other plant extracts . The silver
nanoparticles synthesized via green route are highly
toxic towards fungal species also when compared to
bacterial species. The ionic silver strongly interacts
with thiol group of vital enzymes and inactivate the
enzyme activity( 12). Experimental evidence
indicates that DNA loses its replication ability once
the bacteria have been treated with silver ions(13).
our findings of suggested that the inhibition of
oxidation based biological process by penetration of
metallic nano sized particles across the microsomal
membrane.

Table (1): Antimicrobial activity of medicinal plants

S. Baterial Inhibition zone (mm)

No. species Zingiber Curcuma Syzygium

Extract | Nano | Extract | Nano | Extract | Nano

1 E.coli 8 19 8 18 6 14
2 Klebsiella 10 20 6 17 8 19
3 Proteus 7 18 7 14 9 14
4 Pseudomonas 9 16 5 11 6 12
5 Aspergillus 6 15 6 10 5 13
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Prevalence of resistant bacteria among patient in Islamic hospital in Jordan
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ABSTRACT

Methicillin-resistant Staphylococcus aureus (MRSA), Extended-spectrum f lactamases (ESBLs) and MRAB (Multidrug-
resistant - Acinetobacter baumannii) continue to be a major challenge in clinical setups world over. This study, was made to
study the prevalence of resistant bacteria from clinical isolates in Islamic Hospital-Amman, Jordan.

A total of thirty five collected isolates of Methicillin-resistant Staphylococcus aureus (MRSA), Klebsiella pneumoniae and
E.coli (ESBLs) and Acinetobacter baumannii (MRAB) were studied for their susceptibility patterns to various antibiotics and
detection of resistant producers by disc diffusion test. Out of 35 clinical isolates, 9 were MRSA, 24 were ESBL (among them
21 E.coli and 3 K.pneumoniae), and 2 were Acinetobacter baumannii. The resistant detected according standard procedures.
ESBL producers were more in hospital isolates (69%) compared to MRSA (26%). Maximum percentage of ESBL was E.coli
that isolated from urine and representative high percentage of isolates. Among the 35 bacterial isolates tested for their
antibiogram; the Acinetobacter were resistant to all tested antibiotics except colistin, while K.pneumoniae were resistant to first,
scenod and third generation of cephalosporin, but susceptible to Entrapenem, impenem and meropenem, the other ESBL isolates
was E.coli has similar patterns, but they are resistant to 3™-generation cepholosporins in 95% instead of 100% and was
susceptible to levofloxacin and ciprofloxacin in percentage between 40 and 20% respectively. This study concluded that the
bacterial resistant in Jordan still regards as problem facing clinician and the monitoring for drug resistant is necessary in clinical
setting for proper disease treatment.

Keywords: MRSA, ESBLs, MRAB
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INTRODUCTION

Antibiotic resistance among pathogenic bacteria is a
well documented phenomenon that has severe
consequences for the treatment of infections in the
hospital setting and increasingly in the community.
A sharp decline in the number of newly approved
antibiotics has further complicated the treatment
process (1). Multidrug resistant pathogens (MDR)
are very common today. The list of such resistant
pathogens has multiplied from the popular MRSA
(methicillin-resistant Staphylococcus aureus) to
VISA (vancomycin-intermediate S.aureus) ,VRSA
(vancomycin-resistant S.aureus), ESBL (Extended
spectrum beta lactamase) ,VRE (Vancomycin-
resistant Enterococcus  faecalis and Enterococcus
faecium) and MRAB  (Multidrug-resistant -
Acinetobacter baumannii). There is no doubt that
antibiotic resistant bacteria existed before the
widespread of use of antibiotics, MRSA have been
isolated from patient in medical city in Baghdad-
Iraq, they never exposed to Methicillin (2). But their
extensive use has put an unnoticed evolutionary
pressure on the pathogens leading to the
development of drug resistant populations and the
spread of resistance between bacterial species (2,3).

Antibiogram of ESBL producing Escherichia coli
and Klebsiella pneumoniae isolated from Hospital
Samples has been extensively documented (4,5).
ESBL are plasmid mediated, TEM-1, TEM-2 and
SHV-1 derived enzymes conferring broad
resistance  to  penicillin, cephalosporin and
monobactam but not to carbapenem (4). The first
ESBL-producing organism was isolated in
Germany in 1983. The ESBL enzymes are capable
of hydrolyzing broad spectrum cephalosporins and
monobactams but inactive against cephamycins and
imipenem. In addition, ESBL producing organisms
exhibit co-resistance to many other classes of
antibiotics resulting in limitation of therapeutic
option (4).

Acinetobacter are a key source of infection in
debilitated patients in the hospital. Multidrug-
resistant Acinetobacter baumannii is a rapidly
emerging pathogen in the health care setting, where
it causes infections that include bacteremia,
pneumonia, meningitis, urinary tract infection, and
wound infection. Antimicrobial resistance among
Acinetobacter species has increased substantially in
the past decade (6). Strains that demonstrate
resistance to all antimicrobial agents, including
polymyxins, have also been reported in the
literature, making treatment of these infections
extremely difficult and in some cases impossible
(6). Acinetobacter species possess a wide array of
beta-lactamases that hydrolyze and confer
resistance to penicillins, cephalosporins, and
carbapenems. Tigecycline, a relatively new
glycyleycline agent, has bacteriostatic activity
against multidrug-resistant Acinetobacter species.

It is vital to test for antimicrobial resistance in
pathogenic isolates obtained from infected patients
where the organism is known to harbor resistance or
susceptibility pattern is unpredictable. This study
was investigated the prevalence of resistant
pathogenic bacteria in Islamic hospital in Amman-
Jordan.

MATERIALS AND METHODS

Clinical sample collection

Thirty five human isolates were collected from
Islamic hospital (Amman-Jordan) patients that show
resistance to known antibiotics. These clinical
specimens included: Urine , blood , diabetic foot ,
nasal , pus , wound, ear ,and high vaginal swabs.

Characterization of bacterial isolates

Characterization of the thirty five bacterial isolates
that were shows resistant to antibiotics by standard
methods were documented ( NCCLS approved
standard M100-S17) (7).

Methicillin-Resistant Staphylococcus aureus was
identified by showing resistant to oxacillin, second
generation cephalosporin  (cefoxitin) and third
generation cephalosporin (cefotaxime ,ceftizoxime
,ceftriaxone) . Escherichia coli and Klebsiella
pneumonia ESBL's were identified by the synergism
effect of two antibiotics (cefotaxime) and
(amoxicillin + calvulanic acid), and resistant to first
generation cephalosporin (cephalexine), second
generation cephalosporin (cefuroxime and cefoxitin)
and third generation cephalosporin (cefotaxime,
ceftizoxime ,ceftriaxone).

Identification of Acinetobacter spp. was done by
Gram staining which shows gram- negative cocci ,
Remel RapID ™ ONE system which used for
oxidase-negative, Gram — negative bacilli
conformation. All bacterial isolates that shows
resistant to antibiotics were confirmed by Sensititre
ARIS® 2X SWIN® Software which is standard for
accurate detection of antimicrobial resistance (8).

Tests procedure

Two methods were used for inoculums preparation
direct colony suspension at log phase growth, and
broth methods, the turbidity of the test suspension
were standardized to match that of a 0.5 McFarland
standard (7). Three to five colonies were selected
rather than just one, to increase the chances of
detecting  higher resistance. Colonies were
suspended in saline (Sterile distilled water) Then
inoculums turbidity was adjusted equivalent to a 0.5
McFarland standard (corresponds to approximately
1.5 X 10® CFU/ml). The adjusted suspensions were
used as inocula within 15 minutes (7). Nutrient agar
plates were warmed up at room temperature for 10—
15 minutes. Vortex the organism suspension to
make sure it is well-mixed. Then, a fresh, sterile
cotton swab was dipped into the suspension. Excess
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liquid was removed from the swab by pressing it
against the side of the tube. Inoculums' was spread
evenly over the entire surface of the plate by
swabbing in three directions then plates were
allowed to dry before applying discs. Discs were
applied to the surface of the agar within 15 min of
inoculation.

Disk diffusion test

The thirty five clinical isolate strains were
subsequently screened against 23 antibiotics
purchaser from Bioanalyse Company (Amman/
Jordan) , including natural products (such as
oxacillin, vancomycin), and completely synthetic
molecules (such as ciprofloxacin) according to
NCCLS Document M100-S17(7). Disks were
placed on the plate one at a time using an ethanol
dipped and flamed forceps. Finally, disk was
pressed down firmly to ensure complete, level
contact with the agar surface ,space between the
antibiotic disks were made sufficiently to prevent
overlapping zones of inhibition . The plates were
then inverted and incubated at 37°C for 24 to 48
hours (7). Inhibition zone area were measured to
nearest millimeter, the sizes of the zones of inhibition
are interpreted by referring to standards of the NCCLS
M100-S17. The organisms were reported as either
susceptible or resistant to the agents that have been
tested. Some agents may only be reported as
susceptible, since only susceptible breakpoints are
given. The susceptible (S) category implies that
isolates are inhibited by the usually achievable
concentration of antimicrobial agent while the
resistance (R) category implies that isolate are not
inhibited by the usually achievable concentration of
the agent (7, 9).

RESULTS

Characterization of resistant bacteria from clinical
samples: Thirty-five bacterial species were studied
which shows resistance to known antibiotics. These
species were grouped after reconfirmation of
antibiotic profile, and were found that nine bacteria
belong to methicillin resistant Staphylococcus
aureus (MRSA), twenty one Escherichia coli -
ESBL, three Klebsiella pneumonia- ESBL and two
belong to Acinetobacter spp. (Tablel). The
resistance to known antibiotics of these clinical
isolates depend upon their resistant to at least five
of mentioned antibiotics: oxacillin ( 0X),
amoxicillin plus calvulanic acid (AMc), cephalexine
(CL), cefuroxime ( CXM) , ceftizoxime (ZOX)
ceftriaxone (CRO), cefotaxime (CTX),
ciprofloxacin (CIP), levofloaxcin (LEV) and
sulfamethoxazole + trimethoprim (SXT) . However
they were sensitive to at least one of these
antibiotics gentamicin (GN), tigecycline (TGC),
teicoplanin (TEC), vancomycin (VA), amikacin

(AK), etrapenem (ETP), imipenem (IPM) and
meropenem (MEM).

Table(1): Number and type of resistant bacteria
isolated from clinical samples

Type Of Isolated No. of Clinical Isolates
Resistant Bacteria
Methicillin Resistant
Staphylococcus aureus 9
(MRSA)
Escherichia coli — ESBL 21
Klebsiella pneumonia - 3
ESBL
Acinetobacter spp. 2

Methicillin-Resistant ~ Staphylococcus  aureus
(MRSA) Isolates

Antibiotics disc potencies and acceptable zones of
inhibition were based on NCCLS standards. A total
of nine MRSA isolates described as Z100, X100,
M100, A100, U100, E100, S100, D100 and Y100
were tested. Table (2) and figures (1-6) show the
results of zone of inhibition (mm) as compared with
standard antibiogram. All (MRSA) isolates were
resistant to amoxicillin+ calvulanic acid, oxacillin,
first ,second ,third and fourth cephalosporin
generations except for five strains U100, E100
,5100 ,D100 and Y100 showed susceptibility to
cefuroxime (second generation) and cefepime
(fourth generation). Out of 9 isolates 5 isolates were
found to be sensitive to second generation
fluroquinolones (ciprofloxacin) and third generation
fluroquinolones (levofloxacin) with good zone of
inhibition range (26 — 32 mm). On other hand most
of the  strains showed  sensitivity to
Aminoglycosides group including (amikacin
and gentamicin), glycylcyclines group including
(tigecycline),  sulfonamides  with  antifolate
drugs (trimethoprim+sulfamethoxazole) and
glycopeptide antibiotic (vancomycin and
teicoplanin).

Escherichia coli ESBL Isolates

A total of twenty one Escherichia coli isolates
described as YZ1 ,YZ2 ,YZ3 ,YZ4 .NZ5 ,YZ6 ,YZ7
,YZ8 YZ9 ,YZ10 ,YZ11 , YZI12 ,YZI13 ,YZ14
YZ15 .,YZ16 ,YZ17 XYZ18 .,YZ19, YZ20 , YZ21
were tested. The value of zone of inhibition in (mm)
of these strains were shown in (table3).
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Table (2): Antibiogram of Methicillin-Resistant Staphylococcus aureus (MRSA) that were collected from Islamic Hospital
in Amman

L. X Zone of clinical Isolates (mm)
Antimicrobial agent
7100 X100 M100 A100 U100 E100 S100 D100 Y100
e . . 12 Zero Zero 14 18 24 12 27
Amoxicillin/ Calvulanic acid ®) 10 (R) (R) ®) ®) [®) S) ®) S)
Oxacillin Zero Zero Zero Zero Zero 9 7 Zero 12
R) R) R) R) R) R) R) R) R)
. . 24 Zero Zero 20 25 26 Zero 24 24
Sulfamethoxazole/ Trimethoprim ) ®) ®) ©) ©) ) ®) ©) S)
Teicoplanin 15 16 Zero 16 16 16 15 15 15
P ®) ®) R) ®) ®) ® ()] ®) ®
Vancomyein 18 19 Zero 19 18 17 22 18 18
Y ®) ®) R) ®) ®) ()] ()] ®) ()]
Tigecvcline 17 18 13 16 20 20 20 18 18
it ®) ®) ®) ®) ©) ) ) ©) )
Amikacin 13 17 28 12 21 23 22 22 22
R) S S R) S S S S S
Gentamicin Zero 18 22 Zero 20 20 20 20 19
R) ®) ()] R) ®) ()] S ®) ()]
Cephalexine Zero Zero Zero Zero 15 17 17 Zero 17
P R) R) R) R) R) R) R) R) R)
Cefuroxime Zero Zero Zero Zero 21 21 22 20 18
R) ®R) R) R) ()] S S ()] S
Ceftizoxime Zero Zero Zero Zero Zero Zero Zero Zero Zero
R) R) R) R) R) R) R) R) R)
Cefiriaxone Zero Zero Zero Zero 12 14 12 Zero 16
R) R) R®R) R) R) R®R) R) R) R)
Cefepime Zero Zero Zero Zero 23 21 20 21 19
R) R) R®R) R) ®) () () ) ()
Levofloxacin 12 Zero 15 13 31 29 29 32 29
R) R) R) R) ()] S S ()] S
Ciprofloxacin Zero Zero Zero Zero 30 26 26 29 27
R) R) R) R) ) S S ) S

Figure (1): MRSA spp. A100: showing resistant to 1(Z0X), 2(FEP), 4(0X), 5(TGC), 6(CL), 7(LEV), 8(CRO), 9(GN), 10(CIP), 11(AK),
12(AMc), 14(CXM) and sensitivity to 3(VA), 13(TEC) and 15(SXT).
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Figure (2): MRSA strain D100 showing resistant to 1(Z0OX), 4(0X), 5(TGC), 6(CL), 8(CRO), 12(AMc), 13(TEC) and sensitivity to 2(FEP),
3(VA), 7(LEV),9(GN), 10(CIP), 1(AK), 14(CXM), 15(SXT)

Figure (3): MRSA strain E100 showing resistant to 1(Z0X), 4(0X), 6(CL), 8(CRO), 12(AMc) and sensitivity to 2(FEP), 3(VA), 5(TGC),
7(LEV), 9(GN), 10(CIP), 11(AK), 13(TEC), 14(CXM).

Figure (4): MRSA strain U100 showing resistant to 1(ZOX), 4(0X), 6(CL), 8(CRO), 12(AMc) and sensitivity to 2(FEP), 3(VA), 5(TGC),
7(LEV), 9(GN), 10(CIP), 11(AK), 13(TEC), 14(CXM)

Figure (5): MRSA strain X100 showing resistant to 1(ZOX), 2(FEP), 4(0X), 5(TGC), 6(CL), 7(LEV), 8(CRO), 10(CIP), 12(AMc), 14(CXM)
, 15(SXT) and sensitivity to 3(VA), 13(TEC), 9(GN), 11(AK).
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Figure (6): MRSA strain S100 showing resistant to 1(Z0OX), 4(0X), 6(CL), 8(CRO), 15(SXT) and sensitivity to 2(FEP), 3(VA), 5(TGC),
7(LEV), 9(GN), 10(CIP), 11(AK), 12(AMc), 13(TEC), 14(CXM).

Table(3): susceptibility and resistance for Escherichia coli - ESBL pathogens collected from Islamic Hospital-Jordan to
standard antibiotics

Antimicrobial Zone of clinical Isolates (mm)
agent YZ YZ YZ YZ YZ YZ YZ YZ YZ YZ YZ YZ YZ YZ YZ YZ YZ YZ YZ YZ YZ
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 | 21
Amoxicillin/ 9 9 9 Zero 13 10 Zero 13 Zero Zero 16 Zero 11 Zero Zero 10 Zero 9 8 17 Zero
Calvulanic acid (R) (R) (R) (R) (R) (R) (R) (R) (R) (R) (R) (R) (R) (R) (R) (R) (R) (R) (R) (R) (R)
Sulfamethoxazole/ 25 Zero Zero Zero Zero Zero Zero Zero Zero Zero 27 Zero Zero Zero Zero Zero Zero 23 Zero 27 Zero
Trimethoprim ) (R) (R) (R) (R) (R) (R) (R) (R) (R) ) (R) (R) (R) (R) (R) (R) ) (R) ) (R)
Amikacin 21 21 21 20 21 22 19 20 24 24 22 22 21 21 21 22 20 19 24 24 Zero
) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) (R)
Gentamicin 19 9 20 Zero 20 9 20 18 Zero 20 23 18 20 21 Zero 20 Zero 9 24 21 Zero
) [®R) ) R) ) R) ) ) R) ) ) ) ) ) R) ) [®R) R) ) ®) R)
Ertapenem 30 30 30 19 30 30 28 34 29 30 28 29 31 23 30 28 31 31 30 32 27
) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
Imipenem 31 32 30 24 29 32 29 31 30 30 31 31 30 24 28 30 27 32 30 31 28
®) ®) ) ) ®) ) ) ®) ) ®) ) ®) ) ®) ) ®) ®) ) ) ®) )
Meropenem 29 33 30 25 29 31 29 37 35 30 32 32 31 30 34 29 30 34 31 30 30
) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
Cephalexine Zero Zero Zero Zero 11 Zero Zero Zero Zero Zero Zero Zero 10 Zero Zero Zero Zero 7 Zero Zero Zero
®) ®) R) R) ®) (L) R) ®) R) ®) R) ®) R) ®) R) ®) ®) R) R) ®) R)
Ceftizoxime 13 14 18 11 23 13 9 18 Zero 13 18 14 23 18 16 12 12 16 Zero 19 Zero
[®R) [R) (R) (R) ) (R) (R) ®) (R) [®R) (R) ®) ) ®) (R) [R) [R) R) (R) [R) (R)
Ceftriaxone Zero Zero Zero Zero 13 Zero Zero 12 Zero Zero Zero 17 13 24 Zero Zero Zero 11 Zero Zero Zero
®) ®) R) R®R) ®) R) R®R) ®) R®R) ®) ®R) ®) ®R) ) ®R) ®) ®) R®R) R) ®) (R)
Cefepime 18 20 17 14 24 14 11 20 19 14 22 27 22 31 18 15 14 18 12 23 Zero
) ) R) (R) ) R) (R) ) ) [R) ) ) ) ) ) [®R) R) ) R) ) (R)
Levofloxacin Zero 16 12 Zero 35 14 Zero 13 Zero 13 35 23 33 Zero 9 28 8 11 26 32 Zero
(R) (R) (R) (R) (S) (R) (R) (R) (R) (R) ) (S) ) (R) (R) (S) (R) (R) ) (S) (R)
Ciprofloxacin Zero Zero 11 Zero 35 Zero Zero Zero Zero Zero 35 22 32 Zero Zero 25 Zero | Zero 26 32 Zero
[R) [®R) (R) R) ) (R) R) [®R) R) [®R) ) ) ) [®R) R) ) [®R) R) ) ) R)
Tigecycline 18 18 17 16 16 17 15 19 15 19 20 15 16 14 16 17 15 16 20 20 16
®R) ®R) (R) (R) R) (R) (R) ®R) (R) [®R) ) ®) (R) [®R) (R) [R) ®R) (R) ) S) (R)
Cefuroxime Zero Zero Zero Zero Zero Zero Zero Zero Zero Zero Zero 16 Zero Zero Zero Zero Zero Zero Zero Zero Zero
®) ®) R) R) ®) R) R) ®) R) ®) R) ®) R) ®) R) ®) ®) R) R) (R) R)
Cefotaxime Zero Zero Zero Zero Zero Zero Zero Zero Zero Zero Zero 20 Zero 22 Zero Zero Zero Zero Zero Zero Zero
®) ®) ®) ®) R) [®) ®) R) ®) ® | ® ®) R) ®) R) ®) ®) R) R) ®) R)

Acinetobacter spp. Isolates

Calibrations for the strains, antibiotics, disc
potencies and acceptable zones of inhibition were
based on NCCLS standards. Two Acinetobacter
spp. isolates described as AS and A14 were tested.
Table (4) revealed that the tested Acinetobacter spp.
were resistant to all mentioned antimicrobial agents.
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Table (4): Antibiogram of Acinetobacter spp. pathogens that
were collected from Islamic Hospital — Jordan

Table (6) shows the percentage of antibiotics
resistant for the isolates investigated in this study.

‘Antimicrobial agent Zone of Clinical Isolate Comparative assessments of antibiotic resistance to
(mm) one or more antibiotics in the standard panels for all
AS Al4 bacterial isolates were indicated.
Amoxicillin/Calvulanic acid Zero (R) Zero(R)
Sulfamethoxazole/Trimethoprim Zero (R) Zero (R)
Amikacin 12(R) Zero (R)
Gentamicin Zero (R) Zero (R) Table (6): Resistance percentage of MRSA, Escherichia coli ESBL ,
Ertapenem Zero (R) Zero (R) Klebsiella ESBL and Acintobacter species against tested antibiotics
Imipenem Zero (R) 8 (R) s Percontage %%
Meropent?m Zero (R) Zero (R) Antibiotic Kiebsiella Eecherichia coli | Methicilin Rosi
Cephalexine Zero (R) Zero (R) Disks Acinetob spp. P i ¢ egSCBr colt et 'g'a':re:;“""‘”t
Ceftizoxime Zero (R) Zero (R) ESBL .
Ceftriaxone Zero (R) Zero (R) AMC 100 100 100 78
Cefepime 12 (R) Zero (R) FEP 100 67 42 44
Levofloxacin 11 (R) 2 @®) 20X 100 100 %0 100
C ! OX ND ND ND 100
Ciprofloxacin Zero (R) Zero (R) CXM 100 100 100 44
Tigecycline 10 (R) 12(R) CRO 100 100 95 100
Colistin 12 (R) 11 (R) CL 100 100 100 100
Cefuroxime Zero (R) Zero (R) LEV 100 100 67 44
Cefotaxime Zero (R) Zero (R) VA ND ND ND 11
CTX 100 100 100 ND
TEC ND ND ND 2
AK 100 Zero 5 2
Klebsiella pneumonia Extended-spectrum beta- GN 100 67 38 22
lact Isolat TGC 100 100 85 67
actamase Isolates CcIp 100 100 62 44
SXT 100 100 81 33
Three Klebsiella pneumonia ESBL isolates L }gg é:g é:g NE
described as K 1, K2 and K3 were tested. Table (5) MEM 100 Zero Zero ND
revealed that tested Klebsiella pneumonia were CT Zero ND ND ND

resistant to amoxicillin + calvulanic acid,
tigecycline, sulfamethoxazole +trimethoprim
,ciprofloxacin ,levofloxacin, gentamicin first
,second ,third and fourth cephalosporin generations
except for (K2) which showed sensitivity to
cefepime .

While all of the isolates were susceptible to
amikacin and carbapenems group including
ertapenem , imipenem and meropenem.

Table(5): The antibiogram profile of Kiebsiella pneumonia ESBL

Antimicrobial agent Zone of clinical Isol (mm)
K1 K2 K3
Amoxicillin/Calvulanic acid 9(R) 17 9(R)
[R)
Sulfamethoxazole/Trimethoprim Zero Zero Zero(R)
R) R)
Amikacin 19 (S) 22(S) 21(S)
Gentamicin Zero 18(S) Zero
®) ®R)
Ertapenem 28 (S) 30 (S) 28 (S)
Imipenem 27 (S) 25(S) 28(S)
Meropenem 25(S) 28 (S) 30 (S)
Cephalexine Zero Zero Zero
R) ®) [R)
Ceftizoxime 12 (R) 19 16 (R)
®)
Ceftriaxone Zero Zero Zero
R) [R) [R)
Cefepime 12 (R) 22 (S) 16 (R)
Levofloxacin 9 (R) 7(R) 10 (R)
Ciprofloxacin Zero Zero Zero(R)
(R) [®R)
Tigecycline 12 (R) 14 14 (R)
[R)
Colistin Zero Zero Zero(R)
®) ®)
Cefuroxime Zero Zero Zero(R)
®) ®)
Cefotaxime Zero Zero Zero(R)
R) [®)

ND: Not Determined

DISCUSSION

This study confirms previous study concern the
picture of antimicrobial resistant by bacteria in
Jordan (10). This phenomenon raised up year by
year, but the problematic of this issue not only
because it is highly prevalent but also because it has
become resistant to almost all available antibiotics.
The precipitous spread of bacterial resistant to
antimicrobial drug has posed new challenges for
governments, healthcare systems, and drug research.
Our study showed that a high degree of resistance of
MRSA to oxacillin , ceftriaxone ,ceftriaxone and
cephalexine. However, fearing MRSA, clinicians
may exploit vancomycin, especially when a
sensitivity study is not performed (11). The present
study reports that antibiotics other than vancomycin,
for instance, amikacin, ciprofloxacin, levofloaxcin
and sulfamethoxazole +trimethoprim with good
zone of inhibition obtained (17-28 mm),(26-30 mm)
,(29-32 mm) and (20-26 mm) respectively which
can be promising if a susceptibility testing is done,
reserving  vancomycin  for  life-threatening
infections. Similar findings have been reported from
other studies as well (12,13) Ciprofloxacin was
proposed to be an alternate therapy for MRSA
infection (14). Although rapidly developing
resistance to ciprofloxacin in Jordan has been
reported (14) a (56%) susceptibility against MRSA
was reported in this study. This is perhaps due to the
differential clonal expansion and drug pressure in
the community (15). The organisms exhibited 44%
resistance against ciprofloxacin and levofloaxcin,
this extent resistance is similar to various studies
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conducted in different parts of the world (16-20).
Ciprofloxacin resistance among S. aureus isolates is
comparable to that reported in 2010 from Pakistan
(16) and South India (15) 21.95% and 31.8%
respectively. There has been an increase in
resistance to fluoroquinolones among isolates of S.
aureus in recent years. In this study, the highest
resistance was shown by 100% for Acinetobacter
spp. and 67% for K. pneumonia. This increased
resistance showed that K. preumoniae had adapted
to survive in presence of ciprofloxacin and on the
basis of these results, it is not considered as an
effective therapy choice to eradicate the infections
caused by K. pneumonia, a simialr results obtained
by syeda et al. with 72.22% resistance to K.
pneumoniae (21).

Escherichia coli a Gram negative bacterium and
considered as a major source for urinary tract
infections, The clinical isolates of S. aureus in the
current study showed less resistance than
Escherichia coli. Amikacin showed good activity
against E. coli, about 5 % resistance was shown by
this pathogen. Production of ESBLs did not
influence levofloxacin and ciprofloxacin
antibacterial activity against Escherichia coli which
markedly susceptible to these quinolones with zone
of inhibition range (23-35 mm) and (22-35 mm)
respectively on seven of the isolated strains. Overall
etrapenem, imipenem and meropenem had the
broadest spectrum of activity against all Escherichia
coli and K. pneumoniae with 100% susceptibility.
Recently, researchers have been exploring the
bacterial riches of the ancient Lechuguilla cave in
New Mexico, which contains vast amounts of
naturally antibiotic-resistant bacteria. In fact, the
bacteria in the cave, which have not been exposed to
any antibiotics, appear resistant to virtually every
antibiotic known. The scientists are hoping that by
studying these germs, they may find clues to dealing
with (MRSA) (22).

The most widely used (MRSA) active antibiotics is
Vancomycin, which is known as a glycopeptide
antibiotic.

In Jordan and others part of the world the bacteria
harboring ESBL increase in community dwellers
(21-29). E.coli that isolated from UTI's from
patients visiting Islamic hospital shows highly
prevalence of ESBL, Pitouter al described the
clonal spread of two closely related strains
harboring CTX-M-14, isolated most often from
urine samples(30,31). These E. coli are also
resistant to quinolones, aminoglycosides, and
sulfonamides(32,33).

Also this study confirm the occurrence of bacteria
resistant to all most the common and widely used
antibiotics in Jordan, and the picture were cleared
by isolation of (MRSA), ESBL and MRAB
(Acinetobacter) bacteria from patients in Islamic
Hospital in Amman.
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ABSTRACT

Immunohistochemistry has been introduced in the 80°s. Because of its relatively low cost. simple technique and the availability
of a large number of increasingly sensitive and / or specific antibodies, it has become the main diagnostic tool in soft tissue
tumors .. A retrospective study of 39 cases of soft tissue sarcomas , classified according to Sharon W.Weiss and John
R.Goldblum classification , presented to the Central Public Health Laboratory /BAGHDAD/IRAQ between 1* of January 2009-
13" of March 2012 for verification of the diagnosis provided by the routine Hematoxylin &Eosin stain by
immunhistochemicalstudy The mean age of the 39 cases was 34.04 years with a range between 7-80 years. Most of the cases
were found between 10-29 years (50%) . Twenty cases were males(51.2 %) and nineteen cases were females(48.7 %) . majority
of cases (42.5%)presented with lower limb mass, and a limited number of cases (5%)presented as head and neck mass.the most
common type of tumors were malignant peripheral nerve sheath tumor MPNST 12.5% and least common type were liposarcoma
& dermatofibrosarcoma protuberancs 2.5% . two panels of immunohistochemical markers were used a general panel including
(vimentin, actin, desmin, myosin, myoglobulin)and specific panel were used according to the presumptive diagnosis including
(NSE- neuron specific enolase,S100 protein,CK8- cytokeratin 8, EMA epithelial membrane antigen ,HMB45 —melanosome
,CD34,collagen IV, ferritin, VWF-vonwilbrand factor). The goal of the this study is to show that panels of
immunohistochemistry markers should be used to reach a definite diagnosis in soft tissue sarcomas after an early presumptive
diagnosis and that Immunohistochemistry should used as complement of the morphological analysis.

Keywords: immunohostochemistry, marker, sarcomas
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INTRODUCTION

Soft tissue tumors are uncommonly found in general
pathology and represent less than 5% from all
malignant tumors. They are rare tumors, but at the
same time are responsible for 2% cancer-related
deaths. In many cases, the pathologic diagnosis is
difficult because these tumors are extremely
heterogeneous. As many authors previously showed,
sarcomas are poorly understood, especially due to
their histogenesis and behavior. As a consequence,
their treatment is still poorly adjusted to the
pathologic diagnosis and seems to be inadequate in
the large majority of cases.
The role of the pathologist in the diagnosis of a soft
tissue tumor is crucial, because she or he must
decide if the lesion is reactive or a tumor, and if it is
a tumor, to establish its benign or malignant
character. The accuracy of the diagnosis is essential
for the clinical behavior and therapy. On the other
hand, the classic methods of pathology are seldom
enough for the diagnosis. As mentioned by Enzinger
and Weiss, less than 60% of cases are clarified if
only haematoxylin-eosin stained slides are
examined (1).

That is why, currently, immunohistochemistry is
widely accepted as a useful method, not for the
diagnosis of malignancy itself, but for the
immunophenotyping of a soft tissue tumor. It is
estimated that immunohistochemistry confirms the
diagnosis in about 30 to 40% of cases, is useful to
direct the diagnosis in 50 to 60% of cases, and it is
non-contributive in 1-2% of cases (2). The
incidence of immunohistochemical procedures is
significantly higher in soft tissue tumors than in
carcinomas. This is why our aim was to investigate
the value of primary immunophenotyping for the
diagnosis in soft tissue tumors and to establish a
specific diagnosis protocol (1).
Immunohistochemistry has been introduced in the
80’s. Because of its relatively low cost, simple
technique and the availability of a large number of
increasingly sensitive and / or specific antibodies, it
has become the main diagnostic tool (2).
Immunohistochemistry (IHC) plays an important
role in STT(soft tissue tumors) diagnosis. The first
approach consists in ruling out a nonmesenchymal
tumor, followed by trying to define mesenchymal
cell lineage. This approach, achieved with a panel of
commonly used antibodies, helps narrow down the
differential to a more manageable level. In addition
,2there are specific tumors requiring a more refined
set of immunehistochemical antibodies .(3).
Immunohistochemistry is required for the diagnosis
of a variety of sarcomas, including synovial sarcoma
(EMA , CK) (4), epithelioid sarcoma (EMA, CK
(4), clear cell sarcoma (S100, HMB45 (5), GIST
(gastrointestinal stromal tumors ( CD117, CD34)(6)
rhabdomyosarcoma (myogenin, myo DI )&
desmoplastic small round cell (CK, desmin, NSE)
(7) , epithelioid angiosarcoma (CD31, CD34 )(8) .

It is also useful in the diagnosis of leiomyosarcoma
(smooth muscle actin 95% sensitive , muscle
specific actin 91 % sensitive , calponin 88%
sensitive) (9).

MPNST- malignant peripheral nerve sheath tumor )
(recent studies suggested nestin as a more sensitive

marker than SI100P , CDS56 )(10),
dermatofibrosarcoma protuberans (CD34 , CDI0 )
(11) Dedifferentiated liposarcoma

(MDM2,CDK4)(12) , CD99 and FLI-1 are useful
in the diagnosis of Ewing sarcoma / PNET(primitive
neuroectodermal tumor) (13), but in view of their
specificity (CD99 may be positive in a large variety
of tumors including poorly differentiated synovial
sarcoma, desmoplastic small round cell tumor,
lymphoblastic leukemia) or sensitivity (FLI-1 is
only positive in 94% of cases of Ewing sarcoma),
molecular proof of the translocation is increasingly
required(14).

Most useful antibodies
Epithelial markers

Cytokeratins  should be included in the
immunohistochemical panel of most spindle and
pleomorphic cell malignant tumors. One of the most
sensitive antibodies is CytoKeratin ~ AEI1-AE3,
when a carcinoma is suspected clinically (15)
Cytokeratins are also expressed by myoepithelial
neoplasms, (90%), epithelioid sarcoma (90-100%),
synovial sarcoma (70-90%),desmoplastic round cell
tumor (80%), chordoma . “Unexpected” positivities
include epithelioid vascular neoplasms (20-30%),
leiomyosarcoma(40%), Ewing sarcoma / PNET
(20%) (16).

In addition to epithelial and myoepithelial
neoplasms, epithelial membrane antigen (EMA) is
expressed in epithelioid sarcoma (95%), synovial
sarcoma (90%) and can be expressed by a large
number of other soft tissue neoplasms:
perineurioma, low-grade fibromyxoid sarcoma,
epithelioid fibrosarcoma, superficial acral
fibromyxoma (17).

Melanocytic / “neural” markers

S-100 protein is positive in more than 95% of
melanomas and is useful in the distinction between
benign peripheral nerve sheath tumors (strong and
diffuse expression) and MPNSTs (focal positivity if
any tumor cells are positive) (18) Its also expressed
unexpectedly by synovial sarcoma , myxoid
chondrosarcoma, myxoid &round cell liposarcoma ,
PNET ( 15) HMB-45 is expressed by melanoma,
clear cell sarcoma (19) . and the vast majority of
PEComas which are usually negative for S-100
protein (20)
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Lymphoid markers

The  histopathological  distinction  between
lymphoma and soft tissue sarcoma is routinely
determined by IHC. Leucocyte common antigen
(LCA)  (lymphoid marker) and vimentin
(mesenchymal marker) are commonly used for this
purpose. Further IHC markers showed the
neoplastic cells in hodhkins disease were reactive
towards CD30 and CD15 The cells were however,
non-reactive towards anaplastic lymphoma kinase
(ALK) protein.. The neoplastic cells were also noted
to be non-reactive towards cytokeratin, epithelial
membrane antigen (EMA), smooth muscle actin,
desmin, HMB45 (melanoma marker), CD31
(vascular marker), CD34 (fibrohistiocytic marker),
CDla (dendritic cell marker), CD; (T cell marker),
and CD,, (B cell marker). (21)

Muscle markers

Smooth muscle actin was the most sensitive
antibody (95%), followed by muscle-specific actin
(91%), calponin (88%), desmin (73%), caldesmon
(66%), and myosin (64%). Caldesmon and myosin
were usually coexpressed, and were highest in
retroperitoneal tumors (94%). There was no
discernable correlation noted between histologic
differentiation and smooth muscle marker
expression.those are the most important used as a
panel for identification of leimyosarcomas (9).
Myogenin and MyoD1 were equally sensitive
(positive for 97% of RMS cases), with both also
showing similar specificity (90% vs. 91% of cases)
for the diagnosis of RMS (7). The vast majority of
GISTs (95%) are strongly and diffusely positive for
C-KIT (CD117), which makes the C- KIT to be a
very specific and sensitive marker in the
differentiating GIST from other mesenchyma
tumors in the GI tract , Several new antibodies for
the diagnosis of GIST have been discovered based
on the molecular studies. DOG1 (discovered on
GIST1), has been found specifically in GISTs and
has emerged as a promising biomarker for GISTs &
has even higher sensitivity and specificity than C-
KIT (CD117) and CD34 with 75% to 100% overall
sensitivity (22).

Vascular markers

The most sensitive and specific marker is CD31,
which is expressed by 95-100% of benign and
malignant vascular tumors. However, the expression
of CD31 by macrophages is a potential pitfall (7).
CD34 is expressed by virtually all vascular
neoplasms but also by a wide variety of
mesenchymal tumors: dermatofibrosarcoma
protuberans (100%°), solitary fibrous tumor (90%),
spindle cell / pleomorphic lipoma (100%), GISTs

(70%), peripheral nerve sheath neoplasms,
epithelioid sarcoma (50%).

Occasional positivities have also been reported in
leiomyosarcoma (+/- 10%),

myxofibrosarcoma, myxoma. The presence of non-
tumoral CD34 positive dendritic cells is a potential
pitfall in cutaneous tumors (3,23).

PATIENTS AND METHODS
Case Selection and Slide Review

A retrospective study of 39 cases( twenty cases
were males(51.2 %) and 19 were females(48.7 %)) ,
The morphologic analysis of usual
H&E(hematoxyline  &eosin)  stained  sections
allowed a presumptive diagnosis and classification
of cases according to Sharon W.Weiss and John
R.Goldblum classification (24). Cases were
presented to the Central Public Health
Laboratory/Baghdad/Iraq  between 1% of January
2009- 13" of March 2012. The specimens were
fixed in10% formalin , and paraffin embedded. Five
sections (4 micron in thickness) were cut from each
paraffin  block. A general panel of
immunohistochemical markers were used including
(vimentin, actin, desmin, myosin, myoglobulin)and
specific immunomarkers were used according to the
presumptive diagnosis including (NSE- neuron
specific enolase,S100 protein,CK8- cytokeratin
8,EMA epithelial membrane antigen ,HMB45 —
melanosome ,CD34,collagen IV, ferritin, VWEF-
vonwilbrand factor) using positively charged slides.

Immunohistochemical stainig protocol:

Pretreatment of the positively charged tissue
sections was done according to DAKO educational
guide,as follows( 25):

1. deparaffinize and rehydrate tissue sections.

2. Fill container with enough retrieval solution to
cover slides and equilibrate to 95-99 °C in water
bath.

3. Immerse slides in preheated retrieval solution,
cover container with lid, and incubate for specified
time within the 20-40 minutes range after the set
temperature has been reached.

4. Remove the container from the water bath and
cool the contents with the lid in place for 20 minutes
at room temperature.

5. Rinse with tris buffered saline at room
temperature. When removing the slides from the
container it is very important that the slides do not
dry out

6. Rinse with tris buffered saline.

7. Proceed with IHC staining according to dako
education guide 2009(25).

The staining intensity in neoplastic cells was scored
subjectively as: 0 = negative; 1 = weak; 2 =
intermediate; 3 = strong slides were scanned at a
low resolution (4x PF) and high resolution (40 PFx)
using Olympus microscope(26).
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RESULTS

The mean age of the 39 cases was (34.04) years
with a range between( 7-80) years. Most of the cases
were found between 10-29 years (50%) .(Tablel)

Table (1): Age distribution of 39 cases with soft tissue

sarcomas
Age in years Number of %
cases

<10 years 1 2.5%
10-19 years 10 25%
20-29 years 10 25%
30-39 years 4 10.2%
40-49 years 7 17.5%
50 years and 7 17.5%
above

The clinical presentation of the 39 cases with soft
tissue sarcomas was as follow:

Seventeen cases (42.5%)presented with lower limb
mass, 8cases(20%) presented with upper limb mass,
8 cases(20%) presented with abdominal wall mass,4
cases(12.5%) presented with a retroperitoneal mass,
and 2 cases(5%)presented with head and neck
mass.

According to table (2), twenty cases(50%) were
showing positive immunoreactivity for
vimentin(3cases with scoret, and 17cases with
scoret++), 14 cases(35%) were positive for
actin(9cases with scoret+, lcase with score++,
4cases with score +++), 3 cases(7.5%) were positive
for desmin(lcase with score+, 2 cases score+++),
one case(2.5%) with score + was positive for
myosin, and 2 cases(5%) were positive for
myoglobulin(1 case with score +, 1case with score
+++).

Table (2): The immunoreactivity of the 39 cases with
soft tissue sarcomas to the different immunomarkers

Table (3): The different morphological types of the 39
cases with soft tissue sarcomas

Morphological types
;)f softgtissuteyp I D3 %
sarcomas cases
Liposarcoma 1 2.5%
Fibromatosis 3 7.5%
Dermatofibrosarcoma 1 259
protuberans
Fibrosarcoma 4 10%
MFH 3 7.6 %
Rhabdomyosarcoma 4 5%
Leiomyosarcoma 1 2.5%
MPNST 5 12.5%
Ancient schwannoma 2 5%
Clear cell sarcoma 1 2.5%
Granular cell tumor 1 259,
of unusual site
Synovial sarcomas 3 7.5%
Extra GIST 2 5%
Extra skeletal
myxoid 2 5%
chondrosarcoma
PNET/Extraskeletal 3 750,
Ewing tumor
Soft tissue sarcoma
without a definite 3 7.5%
differentiation

Immunomarker | Score Score Score Total
+ ++ +++

Vimentin 3 17 20
Actin 9 1 4 14
Desmin 1 2 3
Myosin 1 1
Myoglobulin 1 1 2
Total 40

(+)= weak positive staining of tumor cells
(++)=intermediate positive staining of tumor cells.
(+++)= strong positive staining of tumor cells.(25)

An additional immunohistochemical marker was
applied to some of the cases based on the
histopathological differential diagnosis provided by
the routine H&E stain. Table (3)

Given the bewildering number of STTs and likewise
continuously growing list of IHC antibodies used in
STT diagnosis, this article concentrates on
pathologic entities as broad categories and discusses
the applicability of IHC (or lack thereof) instead of
providing a detailed discussion of individual
antibodies. Emphasis is placed on specific cases for
which IHC application has proven to be particularly
useful in  diagnosis.  The  impact  of
immunohistochemistry in pathology may be
explained by three major advances: the availability
of numerous good- quality antibodies applicable on
routine formalin-fixed tissues; improvements in
antigen retrieval techniques and particularly heat-
induced epitope retrieval (HIER) which provides
consistent and reliable results; and the availability of
sensitive detection systems. Moreover,
immunohistochemistry procedures are now more
and more standardized, reliable and consistent
thanks to automation and external quality-assurance
programs (27).

DISCUSSION OF THE MOST COMMON
CASES

Representative cases of flbroblastic
/myofibroblastic differentiation

One case was diagnosed as dermatofibrosarcoma
and he was 30 years male with palm mass. Final
diagnosis was dermatofibrosarcma protuberance ,
immunomarkers showed score+++ for vimentin,
CD34 scoret+ ,diffused mildly expressed this was
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supported by (3). These markers used to
differentiate dermatofibrosarcoma from
fibrosarcoma where CD34 is lost and to differentiate
DFSP(dermatofibrosarcoma  protuberance) from
scare tissue were its generally negative to CD34.
NSE and collagen IV were negative , collaen 4 was
not expressed in DFSP since that the only type of
collagen fibers expressed in DFSP in a variable
degree is  collagen I(28) .NSE is negatively
expressed this was supported by (29) .The
histopathological findings and  clinical findings
goes with diagnosis of DFSP . its relatively common
lesion which is more frequent in males presented as
intradermal lesion composed of spindle cell
monotonous with tight storiform pattern , exact cell
type is not clearly characterized (histiocytic,
perineural , pericytic,endothelial origin all variably
suggest to to develop feature of fibroblasts ,JHC
shows diffused positive expression of CD34&
actin(30).

Four cases were diagnosed as fibrosarcoma:

One of the cases was 13 years boy with leg mass, by
H&E we put a differential diagnoses including
MFH(malignant fibrous histiocytoma) s
fibrosarcoma but by immunomarkers proved to be
fibrosarcoma where vimentin showed scoret+++t,
while NSE, actin,myosin,desmin and myoglobulin
were all negative. Fibrosarcoma is a Malignant
tumor of fibroblasts with herringbone architecture
and variable collagen its Rare (up to 3% of adult
sarcomas) (31) , Some limit diagnosis to those age
10+ years, most patients are ages 40-55 years Many
cases formerly called fibrosarcoma are actually
dedifferentiated liposarcoma, fibromatosis,
fibrosarcomatous DFSP, low-grade fibromyxoid
sarcoma, MPNST, synovial sarcoma or MFH-
pleomorphic variant , Usually deep soft tissue of
lower extremities or trunk are involved.
Immunohistochemical stains are positive vimentin
and negative muscular markers and neuronal
markers which goes with immunoprofiling of this
case for which diagnosis of low grade fibrosarcoma
done excluding MPNST(malignant peripheral nerve
sheath tumor ) and SS(synovial sarcoma).Three
cases were diagnosed as MFH (malignant fibrous
histiocytoma): One case was 53years male with
recurrent arm mass diagnosed as pleomorphic MFH
where actin was scoret, a1 antitrypsin score+++,
while desmin, myoglobulin, CD34, CKS8, S100P,
and Ferritin were negative. The strong positive
expression of elfa one antitrypsin was supported by
(32) , (33). muscular marker expression was noticed
as by (34), who also estimated that 30% soft tissue
pleomorphic MFH can express smooth muscle
markers and have a morphology identical to that of
MFH without myofibroblastic differentiation. They
also estimated that MFH are always negative to
S100P, sporadic expression of CD34 might be seen
in pleomorphic MFH which is supported by (34) .
Negative expression of CK was supported by (35).
MFH is a designation used for poorly differentiated

sarcomas that do not show any specific
differentiation except perhaps fibroblastic /
myofibroblastic differentiation .The diagnosis is
therefore made by exclusion of other specific
diagnoses (3).

MFH was found to share a less degree of expression
of smooth muscle cell markers such as actin
,desmine and other muscular markers revealing a
myofibroblastic differentiation in approximately
50% of these tumors the others have only
myofibroblastic or undifferentiated nature tumor
cells (34).

CD34 reactivity was expressed in approximately
38% of cases indicating dendritic fibroblastic cells
mostly seen in a subset of myxoid MFH that has a
histogenesis distinct from pleomorphic MFH.
Reactivity for epithelial markers CK&EMA was
negative excluding the possibility of epithelial
origin of such tumors (34). S100P is not a specific
marker and it does not indicate the origin of tumor
cells since it has seen in many tissue types (36).

The wvariation in immunereactivity of vimentin
makes it of no diagnostic value due to lack of
specificity where its expressed in many cell line
linage fibroblasts , endothelial cells & smooth cells
(36). According to the latest WHO classification of
soft tissue tumors the so called MFH can no longer
be regarded as a definable entity & now viewed as
as synonym for un differentiated pleomorphic
sarcoma (34).

Representative Cases of skeletal muscle tumors

Four cases out of 39 with soft tissue sarcomas were
diagnosed as rhabdomyosarcoma:

An interesting case was 28 years male with
recurrent arm mass, diagnosed as poorly
differentiated alveolar rhabdomyosarcoma where
immunomarkers showed focal weak-moderate actin
positivity, the other markers were all negative
(desmine, ,S100P& HMB45). Amita et.al. (37)
estimated that Desmin and muscle-specific actin,
although highly sensitive markers for RMSs, are not
specific for these tumors because they also stain
smooth muscle neoplasms and desmoids small
round cell tumors. El - hasani et.al. (36) estimated
that 95% of rhabdomyosarcomas and smooth
muscle cell tumors express desmine and can be
seen even in myofibroblasts,

The proportion of desmin-positive cells may vary
from case to case depending on the number of
differentiated cells, and desmin expression is
usually mirrored by muscle-specific actin
immunoreactivity because desmin immunostain
exhibits occasional non specific reactivity in smooth
muscle cells and rhabdomyoblasts as well as other
tumors such as desmoplastic small round cell tumor,
desmin should never be used as a sole marker for
diagnosis but as a part of a panel of immunostains
while all rhabdomyosarcomas will stain with these
markers this variant appears to demonstrate a higher
degree of differentiation owing to the consistency of
the expression of late myogensis markers (38).
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S100P is negatively expressed, which is compatible
with the findings of AL Flope et.al. (39). As for
HMB45  this marker is used to differentiate
malignant melanoma from poorly differentiated
rhabdomyosarcomas, which shows no expression.
(40) as intermediate-high  grade alveolar
rhabdomyosarcoma ,vimentin was score+++,actin
score+ .while other markers as desmine,myosin
,NSE,HMB45, ,EMA,CK8&S100P all were
negatively expressed . epithelial and neuroendocrine
markers are  negatively expressed  in
rhabdomyosarcoma yet Bahram etal (41)
reported a positive expression of these markers (30-
40 % for epithelial and neuroendocrine), while
Vimentin is expressed in 30-50% according to (39),
which emphasis the need for implication of a panel
of markers including myogenic markers to verify
the diagnosis.

Representative Cases of Peripheral nerve tumors

Five cases were found to be Malignant Peripheral
Nerve Sheath Tumor (MPNST) :

The first case was 55 years female with multiple
nodules in the  thigh  diagnosed by
immunohistochemistry markers as MPNST where
vimentin score ++t,actin score +++, desmin
scoret++, myoglobulin score+++, collagenVI
scoret+, chromogranin A score+,S100P score+,
while CK8 and EMA were negative. the light
microscopy revealed spindle cell fascicles with
brisk mitoses and necrosis the differential diagnosis
was MPNST, Fibrosarcoma. The applied IHC stains
strong expression of NSE&CDS57 with mild
expression of chromogranin A and S100P all
support the histogenesis of nerve sheath tumor with
limited neuroendocrine differentiation .NSE and
CD57 both are focally expressed in MPNST
according to (42). S100 P seen to be positive in 30-
67% of MPNST which correlates with
ultrastructural ~ evidence of Schwann cell
differentiation (43), while hasegawa et.al. (34)
found that 100% of MPNST expressing S100P
.chromogranin A was mildly expressed indicating a
limited neuroendocrine  differentiation  (44).
myolobin positivity indicating a skeletal muscle
differentiation suggesting possibility of being a
subtype of MPNST called malignant triton tumor.
CK and EMA are both negative excluding an
epithelial differentiation (glandular pattern of
MPNST) (45). According to the WHO definition,
MPNST are malignat tumors arising from peripheral
nerves or extraneural soft tissues and shows nerve
sheath differentiation diagnosis of MPNST has a
lack of specific morphological criteria and /or
ancillary IHC , MPNST shows significant
histological overlap with synovial sarcoma ,
fibrosarcoma , rhabdomyosarcoma& angiosarcoma ,
a rare subset of MPNST shows a perineural
differentiation demonstrated by EMA a distinctive
subtype  characterized by epitheloid cells
predominance arising in from pre-exisiting shwann
cells , epitheloid MPNST should be differentiated

from M.M (malignant melanoma) ,clear cell
sarcoma and carcinoma (46).

MPNST arising from soft tissue may mimic a varity
of sarcomas clear cell sarcoma ,liposarcoma |,
S.S,LMS the distinction is done by limited
expression of S100P . the distinction from S.S is
done by prescence of pleomorphic cells that are not
present in S.S though synovial sarcoma and MPNST
may show glandular differentiation  were the
epitheloid component tend to resemble enteric
epithelium with neuroendocrine differentiation
while those of S.S are lined by cuboidal epithelium
both S.S and MPNST may express low CK, EMA
though high CK expressed in only S.S , S100P is
seen in both but CD34 is not seen in synovial
sarcoma (46).

The last differential diagnosis may be desmoplastic
melanoma , the distinction from MPNST may be
very difficult , histological features  favoring
melanoma include pleomorphism and strong S100P.
In conclusion, MPNST has a wide range of
morphologic variability, recognition of hybride
MPNST requires great availability of molecular
techniques to refine the morphological diagnosis
47).

Two cases were diagnosed as ancient schwannoma:
The 1% case was 70 years female with recurrent leg
mass ,the differential diagnoses by light microscopy
was liposarcoma , S.S & ancient schwannoma and
proved by immunostaining as ancient schwannoma
where S100P strongly expressed scoret+++,
chromograninA was mildly expressed scoret, EMA
and CK8 were negative. The morphological criteria
revealed hypo and hyper cellular areas with
hyalinized blood vessels .positivity of S1I00P favors
diagnosis of schwannoma this is supported by (48)
while the expression of s100p IS generally lost or
focal in liposarcoma (3) ,and its not specific tumor
marker since its expressed in both normal and
neoplastic adipocytes . the morphological criteria of
this particular tumor did not show lipoblasts ,focal
expression of chromograninA favors
neuroendocrine differentiation this support the
diagnosis of schwannoma on top of liposarcoma.
The negative expression of EMA &CKS8 excludes
the possibility of synovial sarcoma.

Representative Cases of Tumors of uncertain
histogensis

Three cases out of 39 with soft tissue sarcomas were
diagnosed as synovial sarcoma:

The 1% case was 51 years old female patient
presented with neck swelling of the left side
diagnosed as synovial sarcoma ,biphasic by H&E
and immunostaining where vimentin = was
score+++,EMA scoret+++,S100P score+, and P53
and CEA were negative. EMA is the most sensitive
marker for detection of epithelial component
preferable to be combined with CK8or CK18 and 19
(48) , S100P is seen in 30% of Synovial Sarcoma so
its not helpful in differential diagnosis of S.S from
MPNST .as for CEA its expressed weakly of focally
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in both biphasic or monophasic S.S (49) for P53
detection in (50), who revealed that P53 is
expressed in only 10% of tumor cells and that there
is no correlation between P53 expression by IHC
and gene mutation detection and H ras in S.S.
Vimentin is a non specific marker expressed in
many tumors so its not helpful in diagnosis , the
combination of morphological criteria with IHC has
lead to the diagnosis of SS.

Two cases out of the 39 were diagnosed as

GIST(GASTROINTESTINAL STROMAL
TUMORS):

One of the two cases that were diagnosed as Extra
peritoneal GIST

was 25years female with retroperitoneal pelvic mass
of 7 years ago , she underwent total abdominal
hysterectomy &bilateral salpingio-oopherectomy 2
years ago with retroperitoneal pelvic mass
clearance and diagnosed by routine stain as
leiomyosarcoma of high grade , by immunostaing
diagnosed as ExtraGIST ,where CD34 was
scoret++, actin focally positive in regards to
desmine , myosin , NSE, CEA, ferritin , alfa one
antitrypsin , EMA/CK & S100P all were negative.
The differentiation from leiomyosarcoma depend on
expression of tumor markers since the morphology
showed hypercelluar pleomorphic  spindle cell
tumor that hardly differentiated on H.E slide ,
though CD34 is used to be the best indicator for
GIST before the discovery of C-KIT yet its not
specific the overall positivityfor this marker is 60-
70% of GIST yet its expression is highest in gastric
GIST is 85% (34). A small percentage GIST may
show positivity for smooth muscle actin, desmin or
S100P . the pattern of the results for these markers
will differentiate if A non GIST diagnosis is
possible tumors of smooth cell origin was LMS are
usually positive for actin, desmin, while tumors of
neural origin are positive for SI00P ,NSE (GIST
support internal group ) for this case the strong
diffused positivity of CD34 and focal positivity of
actin with negative expression of desmin and
myosin have excluded the possibility of MPNST
,neurotropic  spindle cell melanoma , negative
ferritin and alfa one antitrypsin have excluded MFH
, negative expression of CK/EMA have excluded
both the epitheloid subtype of LMS(leimyosarcoma)
since its expressed in 50% of such cases (51) and
possibility of secondary metastatic carcinoma (52).
Two cases were diagnosed as Extra-skeletal
myxoid chondrosarcoma:

One case was 52years male diagnosed as Extra-
skeletal myxoid chondrosarcomacomposed of
plumpy spindle /oval cells arranged in interlacing
trabecule embedded in myxoid stroma with foci of
immature chondroid differentiation has been noticed
the applied IHC panel showed vimentin
scoret++,S100P  scoret+ correlating the IHC
findings with the morphology of tumor the
diagnosis was made as ESCS (extraskeletal
chondrosarcoma)(51).

Three cases were diagnosed as PNET/ Extra-skeletal
Ewing sarcoma:

The 1% case was 17years male with thigh mass
diagnosed after immunostaining as PNET/ Extra-
skeletal Ewing sarcoma where S100P was
scoret++,, and all other markers were negative
including actin,myosin,desmin, NSE,
chromograninA, LCA, and VWF. The light
microscopy showed solid sheets of small
hyperchromatic round cells with fine chromatin and
indistinct cell cytoplasm separated by thin fibrous
stroma foci of poorly differentiated pseudorosettes
formation the applied IHC revealed strong
expression of SI00P excluded while other markers
as actin,desmin, myosin, NSE chromgraninA,
LCA,VWF& CD34 . differential diagnosis of small
round blue tumors are numerous including
lymphoma , neuroblastoma &PNET/EWS
rahbdomyosarcoma ,undifferentiated
neuroendocrine  tumor ,chondrosarcoma and
leukemia.

Negative expression of LCA has excluded the
possibility of lymphoma and leukemia .the negative
expression of actine ,desmin&myosin have excluded
the possibility of rahbdomyosarcomas . the negative
expression of NSE& chromograninA have excluded
small cell carcinoma with neuroendocrine
differentiation, while the negative expression of
VWF & CD34 have excluded the possibility of
angisarcoma (50).

Correlating the microscopical findings with THC
findings; the case was diagnosed as PNET/EWS
(primitive neuroectodermal tumor/ewing’s sarcoma)
(48).

PNET/EWS are now considered as a member of
EWS family , they are aggressive primitive round
cell tumor of uncertain histogenesis with variable
degree of neural differentiation (2) traditional
diagnosis of EWS family of tumors are made by
exclusion but this situation has improved for last 20
years with introduction of new IHC stains CD99
(mic) , caveolin 1 (CAV 1) which are commonly
expressed in EWS family of tumors and
differentiated them from other small round blue cell
is in addition  to FLI1, which is expressed on
endothelial cells and hemopoitic cells as lymphoma
, its found to be specific in 92% & sensitive in
71%(53).

Neural differentiation can be demonstrated in EWS
family of tumors by using antibodies against
NSE,CD57,S100P according to Alfredo etal (53)
who proposed that diagnosis of PNET can be done
based on three neuronal markers NSE,CD57&
S100P and that partial neural differentiation appears
to be frequent even in EWS family of tumors so its
hard to separate EWS family of tumors from PNET
primitive neuroectodermal tumors . all previously
mentioned markers should be interpreted with a
panel of markers aimed to rule out other tumors
with small round cells phenotype occurring
specially in young individuals , panel include in
addition
t0,CD79,VIMENTIN,ACTIN,DESMIN,MYOSIN,
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KERATIN and MELANOCYTIC markers to final
diagnosis (48).

CONCLUSION

Immunohistochemistry should used as complement
of the morphological analysis  .Antibodies must
always be chosen based on the histological
differential diagnosis. Wide “random” panels can be
misleading.

Panels of antibodies should be used. Because of the
lack of sensibility or specificity of markers, and of
frequent “aberrant” immunoreactivities, the use of a
single immunostain can lead to misdiagnoses.

A correct interpretation of immunohistochemical
results is needed.

- Potential pitfalls must be avoided.

- “Aberrant positivities”, such as the frequent
expression of cytokeratins in leiomyosarcomas,
Ewing sarcomas or epithelioid angiosarcomas
should be known.

- The type (nuclear, cytoplasmic, membranous...)
and expected extent (diffuse/ focal) of positivity
should also be known.
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Maximum Power Calculation of Photovoltaic Modules at Different Irradiance

Levels
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ABSTRACT

The Performance of photovoltaic (PV) solar module is widely affected by the level of solar irradiance, or in other form the angle
of incident of solar radiation. PV systems are one of the next generation’s renewable energy sources for our world energy
demand. In this study, the we investigate the effect of angle of panel orientation on performance of PV module. The study
includes one set PV module adjusted at different angles in both x and y directions. In these positions the values of current,
voltage, power and solar radiation intensity were measured from the real solar radiation. The maximum power can be obtained in
which maximum values of solar intensity and maximum power were registered. In photovoltaic's the actual curve of the current-
voltage characteristic of a solar generator is often needed. The results are simulated with the aid of solar module analyzer.

Keywords: Solar Module Analyzer, Photovoltaic, Sun Radiation, Maximum Power
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INTRODUCTION

Photovoltaic is the process of converting sunlight
directly into electricity using solar cells. It basically
comprises of two steps. The first step is the
absorption of solar radiation within the
semiconductor. In the second step, transformation to
electrical energy is made by generating current and
voltage by the incident solar radiation on the solar
cells that produces electrons-hole pairs. A solar
module comprises of a number of solar cells that are
tied in a predefined architecture to generate enough
output power. Several such modules are configured
in a single assembly to form a solar array. Solar
powered PV systems (For e.g., charging a battery or
for grid-connected systems) may either use a single
module or an array depending on the total output
current and output voltage requirements of the
system being powered by it. Stand-alone systems
usually require batteries to store power for the times
when no sunlight is available while the grid-
interface systems use power from the central utility
whenever needed and in return supplies surplus
generated power back to the utility (1). The
photovoltaic (PV) system performance analysis is
becoming more and more important with the aim to
evaluate the quality of a photovoltaic system during
operation (2).

The most important component that affects the
accuracy of the simulation is the PV cell model.
Modeling of PV cell involves the estimation of the
I-V and P-V characteristics curves to emulate the
real cell under various environmental conditions.
The most popular approach is to utilize the electrical
equivalent circuit, which is primarily based on
diode. Many models have been proposed by various
researchers; the simplest is the basic single-diode
model. It comprises of a linear independent current
source in parallel to a diode (3-6). The model only
requires three parameters to completely characterize
the /~V curve, namely short-circuit current (/y),
open circuit voltage (V,.) and diode ideality factor
(a). An improvement of this model is done by the
inclusion of one series resistance, Rs (7-12).

The performance characteristics of photovoltaic
modules are needed in order to model their annual
performance (13-17). Information available from
manufacturers is typically limited to temperature
coefficients, short circuit current /., open circuit
voltage V., and the maximum power Py, at rating
conditions. This information, while useful in
comparing photovoltaic module performance at
rating conditions, is inadequate to predict annual
performance under typical operating conditions (18—
20).

In this Study, the performance of solar modules
(130W (Solara PV) and 100 W (Sunworth PV))
under different conditions (i.e., solar irradiance
level, temperature, series resistance, and diode
ideality factor) is analyzed by a diode equivalent
circuit. Next, a solar model tester is used to measure
the values of currents under different irradiance (G)
levels, and the relationship between the irradiance

and current (G-/) is plotted. Hence, this curve can
be used to calculate the irradiance values at any time
without a pyrheliometer. This calculation can be
achieved by simply moving the solar model at
certain angles to get the current values and the
corresponding values of G in the G-/ curve.

MATERIALS AND METHODS
Site Selection

The site was made perfect for receiving maximum
solar radiation and there was no shading of any
structure or any object in the path of solar rays
falling on the Pyranometer.

Solar Panel and Orientations and Tilting

The solar panels were oriented facing the solar
analyzer (PROVA200) having seven different tilt
angle of 0°,10° , 20°, 30°, 40° ,50° and 60°with the
horizontal .It was done to see the effect of tilt angle
on the performance of panels.

The measurement principle of a PV system is shown
in Figure (1).
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Figure (1): PV system and principls

Recording Solar Irradiance

The solar irradiance (Si) data were recorded with the
help of pyrheliometer. The data recorded by
pyrheliometer was in kwh.m™

Calculating Power Output

Generation of electrical power under constant solar
Irradiance was achieved by the capability of the
solar panel to produce voltage over an external load
and current through the load at the same time. When
the cell was short circuited under constant solar
irradiance then the maximum current (IMpp) and
the short circuit current (ISC) are generated, while
under open circuit conditions no current can flow
and the voltage is at its maximum, called the open
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circuit voltage (VOC). The point in the IV-curve
yielding maximum product of current and voltage,
i.e. power, is called the maximum power point
(MPP).

RESULTS AND DISCUSSION

The real solar radiation which can be measured
directly during the test via pyrheliometer is used for
evaluating the PV model characteristics with the aid
of solar analyzer (PROVA200). In this section, the
I-V and P-V characteristics of Solara-130W PV
module at different angles are evaluated by using a
solar module tester. The solar analyzer can measure
the I, Voc, 1,40 Ve and P-V and I-V curves.

From figure (2), the maximum power is at zero-
angle (in x-direction, which means at the direction
of sun) and begins to decrease gradually as the angle
increases. The obtained voltages approximately
constant while the current is more affected on the
output power. At zero-angle, the power is 129.8w,
while it is reduced to 46.2w when the angle
increased to 60-degree.

At the y-direction, the is set to zero (x-direction),
while the angle in y-direction is changed. Note that
the power is also reduced to 33.2 W as the angle
increased to 60 degree. From previous two figures,
it can be concluded that the y-direction has more
effect on the o/p power due to the shape of module
which has more length in y-direction that x-
direction, the width of panel is 65cm and its length
in y-direction is 147cm (effective areas).

|

| —&— Vp(y-dir.)
! —— Pm(y-dir.)
| —o— Vp(x-dir)
|

voltage (V)

I
5
]
Y S ——

Angles (deg.)

Figure (2): Comparison between P,, and V,,, in both
directions

Figure (3) summarizes the tilt angle effect on
the o/p power in both x and y-directions. The
o/p power in x-direction is greater than the
corresponding values in y-directions in range
of angles. The percentage average difference is
about 25.7%.

= =
Angles (deg.)
Figure (3): Comparison between maximum powers in two
directions (x-y)
Figure (4) shows the tilt angle effects on the o/p
voltages in x and y-directions. The obtained
voltages in y-direction are greater than the
corresponding values in x-direction.
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Figure (4): Comparison between voltages in both directions

Figure (5) shows the comparison of current and
power performance in the x-direction. From this
figure, the current and the power decreases when the
tilt angle increases from zero to sixty, and the effect
of tilt angle of module on the o/p current and power
is shown clearly in this figure. The current and
power is widely decreased as the angle increased.
The differences in the current in both directions are
shown in figure (6).

voltage
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Figure (6): Comparison between currents in both directions

CONCLUSION

In this paper, the effect of installing angle with
respect to the sun radiation on the performance of
photovoltaic module is investigated. The incident
solar radiation data on various inclined surfaces
facing different orientations were calculated. The
maximum power can be obtained when the sun
radiation at its maximum value, or the sun radiation
be perpendicular on the surface of panel. The panel
can still have maximum power or more than 75%
from its rated power as the angle of installation in
the x-direction not more than 15 degree. So it is
important to install the panels at maximum power
radiation which occurs at the middle of daytime
approximately.
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ABSTRACT

A multilayer optical interference filter with antireflection coating in the near IR region has been designed by a theoretical
simulation using matlab program designed for this purpose . The function of this filter is to increase the efficiency of the thermal
solar collector. The design also includes a high colored reflectance coating at a specific wavelength in the visible region. This is
to gain esthetic aspect for the thermal solar collector which can be used as building facades.

The task in this work is to determine the number of odd layers stacks required for this filter which will fulfill the most acceptable
required results by employ the appropriate high refractive index (H) and low refractive index (L) dielectric materials in this
design .The optical model in this design is HLH/glass employs quarter wave stacks thickness of thin films.

The proposed dielectric materials at a design wavelength (A-) of (558) nm are silicon dioxide (SiO,) with n=1.47 and magnesium
fluoride (MgF,) with n=1.38 and the glass substrate withn=1.52.

The characteristics of this filter such as maximum reflection peak of reflection (Rmax), visible reflectance (R.is) , solar
transmission (T ) , solar reflectance (Ry1) , merit factor (M) and FWHM have been studied by simulation.

Keywords: multilayer optical, IR ergion, solar, optical model
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INTRODUCTION

Solar thermal energy is considered as an adequate
alternative energy resource for heating and cooling
to replace fossil fuels . The roof areas, south facing
facades also have to be used as active solar
absorption surfaces. Therefore, the solar collectors
have to be completely integrated into the building
envelope components. Building integration is
considered to be a huge barrier for their
development. It concerns the overall image of the
solar system in the building. From the point of view
of the architects, the aesthetic aspect is the main
reason for talking about building integration (1).
Architectural integration of solar energy systems
into buildings has become a widely recognized issue
now (2) , Thermal solar collectors, typically
equipped with black, optical selective absorber
sheets, exhibit in general good energy conversion
efficiencies (3). However, the black color, and
sometimes the visibility of tubes and corrugations of
the metal sheets, limit the architectural integration
into buildings. One solution to this problem would
be to color the absorber sheets. In this case, the
absorber surface combines the functions of optical
selectivity (high solar absorption/low thermal
emission) and colored reflection. Alternatively, we
propose to establish a colored reflection not from
the absorber but from the cover glass. This approach
has the advantage that the black, sometimes ugly
absorber sheet is then hidden by the colored
reflection . In addition to that, the functions of
optical selectivity and colored reflection are
separated, giving more freedom to layer
optimization. No energy should be lost by
absorption in the coating: all energy, which is not
reflected, should be transmitted. Therefore,
multilayer interference stacks of transparent
materials are ideally suited for this purpose (4,5).
One motivation in our work is finding a solution to
the problem of black color appearance due to the
black body which dominates the external aspect of
buildings covered by solar thermal collectors.
Until today, no satisfying economically interesting
solution to increasing the architectural attractiveness
of solar collectors has been found . One recent idea
is the use of colored glazing of cover glass for
thermal solar collectors and building faces by
depositing a multilayer thin film on the glass
surface. The ideal reflectivity of the glass-film
system should be a narrow band of the visible light
while transmitting the rest of the sunlight towards
the black body to minimize energy losses (1) .
To obtain colored reflected light, the cover glass of
the collector should be coated on one side or both by
thin films. To avoid any absorption, the thin films
must be made by dielectric and transparent
materials, such as SiO, and MgF,

In modern architecture, large glass planes are used
as facades in commercial buildings and glazing in a
residential home for day lighting. Whatever the
application, structural and electronic properties of
thin films depend on deposition method and growth

conditions, which have to be well understood and
controlled.

In this work, we study the simulation and design of
multilayer interference filters based on MgF,/SiO, ,
dielectric films deposited on microscopic glass , the
design is HLH/Glass with a thickness quarter wave
stacks and for a (558) nm design wavelength and for
odd number of layers .

THEORY OF THIN FILMS

Thin films are fabricated by the deposition of
individual atoms on a substrate. A thin film is
defined as a low-dimensional material created by
condensing , one-by-one, atomic/molecular/ionic
species of matter. The thickness is typically less
than several microns. Thin films differ from thick
films. A thick film is defined as a low-dimensional
material created by thinning a three-dimensional
material or assembling large clusters/aggregates/
grains of atomic/molecular/ionic species (6).

In this context a thin film supports interference
effects while a thick film does not. Thus the term
thin implies that the film has surfaces that are
sufficiently flat and parallel that when illuminated
by a plane harmonic wave the infinite number of
waves reflected back and forth between the two
surfaces have a constant unambiguous phase
relationship that does not depend on their lateral
position as shown in Fig. (1) (7).

\l, 4
Incident Reflected lig
light combination of

two beams

My Ajr

n, V Thin film

n, Substrate

Figure(1) : A single thin film

Let another film be added to the single film so that
the final interface is now denoted by c , as shown in
figure (2). The characteristic matrix of the film
nearest the substrate is :

Ny Incident medium
a

b Thin films

Substrate

Figure (2) : Notation for two films on a surface
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Since the tangential components of E and H are
continuous across a boundary, and since there is
only a positive-going wave in the substrate, this
relationship connects the tangential components of
E and H at the incident interface with the tangential
components of E and H, which are transmitted
through the final interface. The 2 x 2 matrix on the
right-hand side of equation (1) is known as the
characteristic matrix of the thin film. We can apply
equation (1) again to give the parameters at interface
a,i.e.
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and the characteristic matrix of the assembly is :
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and where we have now used the suffix m to denote
the substrate or emergent medium.
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If 90, the angle of incidence, is given, the values of

9y can be found from Snell’s law, i.e.

Ny sin =N, sin ¢ =N,, sin 3. 4)

A useful property of the characteristic matrix of a
thin film is that the determinant is unity. This means
that the determinant of the product of any number of
these matrices is also unity (4, 8, 9, 10).
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Color in Optical Coatings

The technology producing the desired color effect is
based on thin films interference filters, by using
successive layers . A large palette of colors can be
obtained by varying thickness and/or number of
layers (11).

Anyone who works with optical coatings knows that
they can present exceedingly attractive colors.
These colors originate in interference effects that
enhance reflectance or transmittance in certain parts
of the visible spectrum and inhibit it in others .
Although colors occur with both transmitted and
reflected light it has long been observed that the
most vivid effects are usually to be found in
reflection. In the same way that coatings can be
designed to have desired spectral properties they can
also be designed to present desired colors. This is a
little more complicated than the usual design
processes because of the subjective nature of color
itself.

Color is a subjective, human, response to the
spectral quality of light. The response varies with
the individual observer. In order to observe the color
there must be an acceptable level of reflected or
transmitted light  (7,12).

One recent idea is the use of colored glazing of
cover glass for thermal solar collectors and building
faces by depositing a multilayer thin film on the
glass surface.

The ideal reflectivity of the glass-film system
should be a narrow band of the visible light while
transmitting the rest of the sunlight towards the
black body to minimize energy losses, see on Figure
3).

In this way, one part of the solar energy in the
visible spectrum is invested to make it more
aesthetically pleasing and the other part of energy,
most of the energy, will pass through the cover, be
absorbed and converted to heat in the black surface
of the absorber sheet of the solar collectors (13).
Figure (4) shows the idea of reflect a narrow band in
the visible range. However, a compromise has to be
found between a high solar transmission and high
color luminosity. For this purpose the reflecting
multi-layers consisting of oxides materials have to
fulfill some

requirements. Firstly, a large amount of power from
solar radiation must be transmitted through the
coatings. Secondly, there is a need for zero or near
zero absorption materials to avoid energy loss
within the coating. Another important factor is the
stability of colors with respect to a varying angle of
reflection. Lastly, another critical factor is a narrow
peak reflectivity in the visible range fixing the
desired color of the reflected light.
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Figure (3): Principle of a colored thermal solar collector (13)

To obtain colored reflected light, the cover glass of
the collector should be coated on one side or both by
thin films. To avoid any absorption, the thin films
must be made by dielectric and transparent
materials, such as SiO,, MgF, , Al,O;, TiO, or a
mixture of these oxides. Such optical coatings
show a large spectrum of application in every
branch of science and technology due to the wide
development of the physics and technology of thin
films in the beginning of 1930. This includes in
particular transparent dielectric coatings for optical
filters such as: antireflective coatings for the visible
and infrared range with one or more zeros
reflectance at a specific wavelength, beam splitters ,
band pass filters, high reflectance coating, edge
filters , broadband and narrowband pass filters ,
interference color-shifting films, low laser damage
filters , chirped mirrors for ultra short laser pulse
compression and optical sensors, hot-cold mirrors
and optical waveguides.

Several criteria should be respected when choosing
the material film and the film deposition process for
the desired optical application:

. the deposition technique must allow good
control and reproducibility of the optical
properties of the film, which are strongly
dependent on the preparatory conditions.
In all optical film application, at least two
basic materials with high ny; and low n;
refractive indexes are necessary. A large
(ny - ny) value may help to reduce the
design thickness.

. in most optical coatings application,
materials are desired to be amorphous,
isotropic, and scattering below 10™ .

. an appropriate deposition technique is
required to achieve good film thickness
uniformity across the coated substrate, an
acceptable deposition rate, and a good
environmental stability.

The common techniques for optical filters
fabrication are the physical vapor deposition
methods such as evaporation and sputtering,
frequently assisted by ion bombardment: ion
plating, ion beam assisted deposition, unbalanced
magnetron sputtering, cathodic arc deposition. Sol-
gel deposition is also considered as an interesting
alternative route for large-scale surface coatings (1).
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Figure (4) : The idea: Reflect a narrow band in the visible range (14)

Optical properties of multilayer films (solar
reflectivity, solar transmission, visible
reflectance)

As already mentioned, a large fraction of power
from the solar radiation must be transmitted through
the coatings. The transparency of the film permits
avoiding absorption energy losses. At the same
time, the multilayer films must present a narrow
reflection band in the visible range fixing the color
of the reflected light. To estimate if a multilayer
coated glass sample is suitable to be used as a
colored solar collector glass, it is characterized by
its solar transmission 7}, and its solar reflectivity
Ry, defined respectively by the following relations :

[T(2) 15 (2) d2
T [l (1) da ©)

_[RQ) 1o (2)d2
! [1oor (2)dA

0
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T(X) is the transmission of the film, R(4) the total
hemispherical reflectivity and I, the intensity of the
solar spectrum AMI.5. The integration range is
given by the limits of the solar spectrum . The
visible reflectance R, is determined from the
photopic luminous efficiency function V(L) , the
standard illumination Dgs(A) and the total
hemispherical reflectivity R(L):

~ IR(A)-DGS(A)-V(A)dA
" [Des(2)-V(A)d2 ®)

The standard illuminant Dgs closely resembles the
relative spectral energy distribution of north-sky
daylight and is accordingly important for color
specification in northern Europe (1).

Merit factor

Merit factor M defined as the ratio of the visible
reflectance Rvis and the solar reflectivity R,,; . M is
then large for a high visible reflectance or low solar
energy losses and consequently describes the energy
efficiency of the visual perception (“brightness per
energy cost”) , the potential of colored thermal solar
collectors can be expressed by a figure of merit M .
Following this definition, we obtain (6,13):

_Ruglla) Do) PU) [ Lali)d
O M= el

It is independent of the intensity of the reflection.
The integrals just correspond to a normalization, the
dependence on the wavelength /4, is simple (1, 4,
5,6,15).

Structure of Study and Computer Simulation

In our work we wuse the optical model
air//HLH//Glass with a thickness quarter wave
stacks in this case all individual layers are of optical
film thicknesses n.t =A./4 , where A- is called the
design wavelength .

Usually layers of a high index material (H) alternate
with layers of a low refractive index material (L)
resulting in stack of the HLHLHLH... and with odd
number of layers from 3 to 39 layers , the design
wavelength (A-) is (558) nm , we use the dielectric
materials silicon dioxide (SiO,) with a high
refractive index (1.47) and magnesium fluoride
(MgF,) With a low refractive index (1.38) deposited
on glass substrate with (1.52) refractive index .
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The difference in refractive indices between the
high index and the low index material governs the
peak height (6). The larger the difference in the
refractive indices , the larger is the spectral region of
high reflection . We are interested in the opposite ,
a narrow reflection peak , which can in principle be
created by employing a large number of layers (39
layers) , we chose the refractive indices to be very
close to each other (but not identical) because the
reflection at each interface is weak now, by
choosing a low refractive index material such as
MgF, the level of background oscillation in the
reflectance spectra can be lowered thus gaining
color saturation and some percent in solar
transmission (4,10), the figure below shows the
peak of the reflectance for 3 layers.

S0 1o 1500 2000 =00
wreelength ()

Figure (5):Reflectance spectrum curve as computed for a

quarterwave stacks consisting of 3 layers

The reflectance peak is (5.51238)% , when we
increase the number of layers to 5 layers , see fig.(6)
we notice that the peak high is higher than once its
value is (8.61905)% , this mean increasing the
number of layers lead to increase the reflectance
peak in the visible region this also illustrated in
figures (7,8) .
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Figure(6) : Reflectance spectrum curve as computed for a

quarter wave stacks consisting of 3 and 5 layers
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Figure (7):Reflectance spectrum curve as computed for a quarter

wave stacks consisting of 17 layers
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Figure (8):Reflectance spectrum curve as computed for a

quarterwave stacks consisting of 39 layers

RESULTS AND DISCUSSION

Simulation results in our work show that increase
the number of layers for odd number from (3-39)
will produce increasing in peak high of reflectance ,
for 3 layers the reflectance peak is (5.51238)% , for
5 layers is (8.61905)% , the increasing is continue
until reach the last layer which is 39 and has
reflectance peak value (77.2571)% , this behavior
was illustrated in fig.(9).

1] = 10 1500 2000
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Figure (9): increase the peak value of reflectance versus
increasing the number of layers

In the same time when we use matlab program and
extracting the visible reflectance (R,;.) depending
on the equation (8) , we find for 3 layers its value is
(5.4939) , for 5 layers is (8.0968) and for 39 layers
is (28.4795) this increasing continue with increasing
number of layers see fig.(10) .

A visible reflectance of 12% , which is already
considerable for a color (since100% corresponds to
white) (6), our coating exhibit green color
reflectance which will add esthetic value to the
thermal solar collectors while the near infrared
region still anti-reflection region this mean the solar
transmittance (T, ) value become high and its
values vary from (95-98)% , see fig.(11) and
the solar reflectance very few and varies from
(2-4)% see fig. (12) , consequence the efficiency of
the thermal solar collector will increase.
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Figure (10): increase the visible reflectance value
versus increasing the number of layers
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Figure (11): Solar transmittance value versus the
number of layers
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Figure (12): Solar reflectance value versus the number
of layers

Figures (5,6,7,8) also show increasing the number
of layers will decrease the FWHM of the curves ,
this will prove the color reflection idea : reflect a
narrow band in the visible range , see fig.(4) (14) ,
fig.(13) show how increasing the number of layers
from (3 to 39) layers will decrease FWHM of the
reflectance curve.
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Figure (13): decrease FWHM with increasing the
number of layers
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The general potential of colored thermal solar
collectors is promising, and can be expressed by a
figure of merit M . The number of M describes the
energy efficiency of the wvisual perception
(““brightness per energy cost’’) (6). Fig.(14) shows
the varying merit factor with increasing number of
layers , the value of M is few from (3-11) layers but
it begin to increase from layer thirteen with value
(7.5329) and the increasing continue until reach
(12.2888) in the layer (31) .

Merit Factor

0 20 40 60
No. of Layers

Figure(14) : Merit factor versus increasing number of layers

CONCLUSION

Multilayer optical interference filter work as anti
reflection coating in the near IR region to increase
the efficiency of the thermal solar collector and as
green colored reflection coating in the visible
region to gain esthetic aspect for the thermal solar
collector which is used as building facades has
been obtained by a theoretical simulation made by
using matlab program we designed it for this
purpose , the structure of optical model is
HLH/Glass , for quarterwave stacks and for odd
number of layers from (3-39) layer . The behavior
of the designed multilayers is analyzed by the
computer simulation yielding the maximum peak
of reflection (R,y), visible reflectance (R,;) ,
solar transmission (T, ) , solar reflectance (Ry,;) ,
merit factor (M) and FWHM . The proposed
colored glazed solar collectors will be ideally
suited for architectural integration into buildings,
e.g. as solar active glass facades.
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Assessment of retrograde ureteral stenting under local anesthesia

Ahmed N. Dhannoon
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ABSTRACT

Ureteral stenting is one of the most common procedure done by urologist usually considered as a minimally invasive procedure
that used to done under general anesthesia. Ureteral stent are of 2 type either a double J stent which is used for therapeutic
purposes like ureteric obstruction by stone , or ureteric catheter which is used for diagnostic purposes like ascending
pyelography, stenting of ureter is done retrogradlly by cystoscope .

The objective of our study is to assess the ability of doing retrograde ureteral stenting under local anesthesia , for patients who is
unfit for general anesthesia , and comparing the success of the procedure under local anesthesia to that done under general
anesthesia.

In this study thirty three patients (11 female and 22 male) with different indications of retrograde ureteral stenting were
undergone the procedures under local anesthesia using rigid cystoscopy system provided with camera and screen in a private
clinic in Baghdad at Al-Amyria city.

Anticholenergic ,Tamsulosin ,prophylactic antibiotic, diclofenac and tramadol were given for those patients
The medications given one to two hour before procedure for good patients tolerance and to increase pain threshold.

Just before the procedure , Lidiocain gel 10cc was injected into the urethra of male patients using 10cc syringe for good
lubrication and adequate anesthesia to the lining of the urethra.

Out of those 33 patients 26 (78,8%) undergone a successful stenting of the ureter under local anesthesia
Seven (21,1%) patients had a failed procedure in which stenting by double J catheter failed to bypass the obstruction .
Those seven patients who failed undergone retrograde stenting under general anesthesia in Abu-gareb general hospital in the
next day, six of them where failed and just one patient had succeed stenting.

We conclude that retrograde stenting of ureter can be done safely as outpatient procedure under local anesthesia with success rate
similar to that done under general anesthesia

Keywords: Ureteral stenting, cystoscope, anesthesia
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INTRODUCTION

Ureteral stenting is one of the most common
procedure done by urologist usually considered as a
minimally invasive procedure that used to done
under general anesthesia (1).

Ureteral stent are of 2 type either a double J stent
which is used for therapeutic purposes like
obstruction by stone, clots and ureteric tumors or
before extracorporeal wave lithotripsy (ESWL) .
Other type of ureteric catheter which is used for
diagnostic purposes like ascending pyelography or
urine sample retrieval from kidney for culture and
sensitivity ,both catheter types are made from
silicon material to avoid allergic reaction and
provided with internal lumen for drainage (2).
The diameter of ureteric catheter range from 3.5
French to 8 French Its introduced to ureter
transurethrally via a cyst scope . These stents has a
radiopaque line to be visible on X rays film for
insurance of typical insertion , and follow up
procedures . For the double J stent it could be
remained in the ureter for six month before
replacement if there is indication (3).

The complications of ureteric catheterization are
either early ,like trauma resulting from forced
insertion which may lead to urine extravasations ,
urinoma , and even urosepsis , or late complication
like slipping of catheter , urinary tract infection ,
heamaturia , crystallization and stone formation (3).

Anatomical variations in male and female
urethra

Male urethra : it's about 20 to 25 c¢cm in length has
a curve shape not in a straight canals and composed
of 2 parts which anterior urethra composed of
penile and bulbar urethra which has 15 to 17 cm in
length and posterior urethra which is composed
from membranous and prostatic urethra which has 5
to 7 cm in length .The male urethral sphincter is
located at the membranous urethra and its part of
lavetorani muscle, which has a voluntary control
D).

Female urethra : its about 4 to 5 cm in length has
straight shape the sphincter is located at the midpart
of it and its part of lavetorani muscle which under
voluntary control (1).

From above variations doing cystoscopy under local
anesthesia is more annoying to male due to the
length and the curved course of male urethra , the
most annoying part is where the scope passing the
sphincter . In female because of short length straight
course of urethra usually cystoscope done under
local anesthesia with little discomfort (2).

PATIENTS, MATERIALS AND METHODS

As any retrograde ureteral procedure I need
cystoscopy system provided with screen and camera
for precise and more accurate catheterization so I
use a Karl-Storz system for endourology.

The ureteric stent that used was a Double-J catheter
of Urotech. Type made in Germany ,to ensure easy
comfortable stenting.

Diclofenac injection 75 mg ,OR Tramadol injection
100 mg , hyosin butyl bromide injection 10mg to
decrease discomfort at procedure.
garamycin injections 80 mg given to prevent
ascending infection as a prophylactic antibiotic.
Tamsulosin tab. 0.4mg given two hours before
stenting to ensure good dilatation of lower ureter
pre-stenting. Finally Ldiocain jel 10cc injected to
urethra just before the procedure to lubricate the
male urethra and to anesthetized the mucosa.

The study is of Cross-sectional interventional type,
33 patients (22 male and 11 female) were undergo
retrograde ureteral stenting under local anesthesia in
my private clinic in Baghdad at Al-amyria city and
in Abu-gareb general hospital in over period of 11
months from 1/4/2012 to 1/3/2013 . All patients
were attended to the clinic .

All the patients were investigated for their ureteric
problem by ultrasound study , IVP and some of
them by CT scanner for more informative
evaluation. And were investigated biochemically for
their renal function , liver viral hepatitis study.

All of them had indication for retrograde ureteral
stenting , 30 patients of them had indication for
double J stent and the other three patients had
indication for diagnostic ascending
pyloureterography.

After explanation of the procedure all the patients
were agreed to do the procedure under local
anesthesia .

Every patients was subjected to procedure given
diclofenac 75 mg IM as it reduce the episodic
colicky pain (4), and buscopan 10mg IM two
hour before the procedure ,Tramadol 100mg IM
were given instead of diclofenac in patients who
had a contraindication for NSAIDs like asthmatic
patients or those with duodenal ulcer .Tamsulosin
tab. 0.4mg 2 hour before procedure to induce
dilatation of lower wureter as it has been
demonstrated that specific adrenoceptors subtypes
(alpha(1A)/alpha(1D)) are prevalent in the distal
part of the ureter (5).

Garamycin 80 mg were given IV just before the
procedure , Lidiocain gel is injected using 10cc
syringe into urethral meatus of male patients and
held for 3 minutes for good Ilubrication and
anesthesia of urethral mucosa (2).

The patient should be placed in dorsal lithotomy
position for cystoscopy, after preparations we tell
the patient that we will start the manipulation and I
used to tell the patient to look at the screen to see
the procedure and shifting him from fair of
manipulation.

In male the scope pass easily till the external
urethral sphincters when  a resistance s felled in
introduction of the scope and the patient fell
discomfort , here , the patient should be relaxed to
decrease resistance as much as possible , once I
pass the sphincter the scope pass easily to bladder
then both ureteric orifice in bladder trigone should
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be identified ,and ,canalize the target obstructed
ureter.

During passage of stent into the ureter all the
patients has no pain but some has discomfort, till ,
the site of obstruction when the patients fell some
heaviness at their loin region , once the stent bypass
the obstruction all the loin pain and discomfort
disappear dramatically , then the patients asked to
take a KUB film to evaluate a typical stent insertion.
In female the procedure were easiest with less
discomfort.

RESULTS

Twenty six patients (78.8%) had a successful
stenting of the ureter 17 of them were male and nine
were female.

Out of the 17 male patients one patients had
diagnostic ascending pyelography and the others
had a double J stenting , the procedure not lasting
more than five minutes from beginning to
termination of procedure , Of the nine females
patients two patients had diagnostic ascending
pyelography and the others had a double J stenting
All the patients were very comfort after the
procedure with no if any pain at all, instead those
who had obstructed ureter by stone undergone
dramatic disappearance of the pain and loin
discomfort.

Immediately all of them went to the radiology clinic
and took a KUB film to assess the typical insertion
of the stent for double J procedure, while those who
had diagnostic procedure undergone additional
contrast study by doing retrograde ascending
pylography .

Seven patients (21.1 %) had failed insertion of
double J stent under local anesthesia they were five
male and two female.

Out of those five male who failed the procedure four
of them had chronic obstruction of the ureter lasting
more than six weeks by impacted ureteric stones
which were visible well by KUB film were
impacted in mid and lower third of the ureter .

The remaining male patient who failed stenting
developed nausea during doing the procedure under
local anesthesia, so , it was decided to terminate it ,
this patient developed vasovagal attack during
ureteral stenting and he became well on intravenous
fluid and reassurance.

In the next day all male patients who failed the
procedure undergone the same procedure but under
general anesthesia, four of them failed stenting and
shifted ureteroscopy at same cession, The only
succeed stenting under general anesthesia was the
male who developed vasovagal attack on local
anesthesia.

On other hand, two females patients failed the
procedure under local anesthesia. both of them had
chronic obstruction by impacted stone at lower third
of the ureter which diagnosed by intravenous
pyelography , those two female patients shift to
general anesthesia in the next day and the stent

failed to bypass the obstruction and shifted to

ureteroscopy. Tables (1, 2)

Table (1): The results of procedure under local

anesthesia
Patients Successful Length of Stenting Failed
stenting procedure indication stenting
Male 17 <5 Diagnostic 1 5
(22) minutes Therapeutic 16
Female 9 <5 Diagnostic 2 2
(11) minutes Therapeutic 7
Total 26(78.8%) Diagnostic 3 7(21.1%)
(33) Therapeutic 30
Table (2): The criteria of stenting failure under local
anesthesia and comparing it to that done under general
anesthesia
Failed No. of Cause of failure | Stenting under GA
stenting patients
under LA
Male 5 4 had impacted All failed
stone > 4 weeks
1 had succeed
( vasovagal)
Attack
Female 2 2 had impacted Both failed
stone >4 weeks
Total no. 7 7 6 patients
failure
DISCUSSION

Retrograde stenting of the ureter considered one of
the most common minimal invasive procedure done
by urologist surgeon , due to multiple indications of
the procedure , This procedure used to be done
under general anesthesia including routine fitness
for the patient and acceptance the risk of general
anesthesia especially the cardiovascular and
respiratory status for those patient (1).

Keeping in mind most of the patients who need
ureteral stenting could be presented with sever acute
pain that need emergency stent to relive the pain
episode (6).

In addition many of them may have impairment of
renal function due to stone problems which make
them unfit for general anesthesia either due to renal
problem or due to other medical causes , and by this
way we can avoid general anesthesia and associated
risks. One of most common benefit of local
anesthesia is doing ureteral stenting in patients with
bilateral ureteric obstruction ,or obstructed single
kidney , those patients presented with a sudden
onset of ureteric colick and anuria ( obstructive
uropathy) which result in sudden increase of blood
urea and serum creatinine in few hours and can be
life threatening especially for old patients (2).
Additional benefit in doing stenting under local
anesthesia in the absences of continuous
fluoroscopy the patient could guide us to successful
stenting since his discomfort or loin pain disappear
immediately once the obstruction is bypassed by
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stent , Also we can assess the typical insertion of the
stent immediately by taking a KUB film without
hospitalzation for awaking from general anesthesia.
Finally the financial benefits by lowing the cost for
the patients and the medical institutions , keeping in
mind the large number of patients that admitted for
this purposes.

In our study 33 patients were undergone stenting
under local anasthesia (22 male and 11 female), 26
patients ( 78.8 %) had a successful stenting (17 male
and 9 female) in term of good kidney drainage ,
immediate symptomatic improvement ,down
grading of hydronephrosis within few minutes after
stenting confirmed by ultrasound , and a KUB film
for typical stent insertion.

Seven patients ( 21.1 %) has failed the procedure ,
there were five male and two female , six of them
has a common feature of more than six weeks of
ureteric obstruction by stone impacted in the ureter
, making stenting difficult or even impossible to
avoid trauma to ureter and patients discomfort , Any
failed stenting patient in the clinic shifted to
general hospital in the next day for stenting under
general anesthesia , All those patients failed to have
a successful stenting under general anesthesia , only
one patient had successful stenting under general
anesthesia, while ,he failed under local anesthesia .
From above ; only one patient (1.33%) out of seven
failed stenting under local anesthesia was succeed
under general anesthesia , So there were no
significant difference in both procedure as the
success of by general anesthesia was no more than
(1.33%) from that by local anesthesia.

By comparing this study to other which interested in
ureteral stenting under local anesthesia and general
anesthesia we can focus on the following studies :

A study done by Sivalingam S, Tamm-Daniels I,
Nakada SY in wisconson university in 2012 to
evaluate the outcomes of urgent ureteral stent
placement under local anesthesia (LA) with those
placed under general anesthesia (GA) for
obstructing stones , They conclude that urgent
ureteral stent placement for obstructing stones can
be safely and effectively performed under LA in the
office (6).

Some physicians used stents in 87 patients: to
bypass obstruction in 57, as an adjunct to
complicated upper tract surgery in 15, as initial
treatment of upper urinary fistulas in 10 and for
miscellaneous reasons in 5. The majority of the
stents were placed endoscopically (58 %) and under
local anesthesia (54 %). They concluded that stents
were changed easily on an outpatient basis under
local anesthesia and patient tolerance was excellent

.

CONCLUSION

We conclude that retrograde stenting of ureter can
be done safely as outpatient procedure under local
anesthesia with success rate similar to that done
under general anesthesia. Keeping in mind the

advantages of avoiding the general anesthesia, time
and cost effect of local anesthesia. Finally stenting
of ureter under local anesthesia could be considered
as a routine procedure other than stenting under
general anesthesia
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ABSTRACT

The concept of using treated wastewater has become commonplace and used in many countries, especially those that suffer from
a severe shortage of natural water resources. In the Sultanate of Oman, as one of the leading countries in this region and under
the umbrella of integrated water resources management (IWRM) , environmental protection and pollution control in order to
achieve the best to protect the land and water resources (the concept of sustainable development) during the year 2003 use the
tertiary treated wastewater as a non conventional water resource which discharged from Salalah Waste Water Treatment Plant to
inject the aquifer coastal plain of Salalah to stop the encroachment of sea water towards the land. The coastal plain of Salalah
with its hydrogeological setting is consider one of the best places for the presence of ground water, the coast of Salalah extends
for a distance of 40 km along the Arabian Sea, with a maximum width of 12 km in the middle of the plain. Increasing population
growth and ongoing development in the field of agriculture and manufacturing over the last four decades has resulted in the
growing demand for water (fresh). This increase in demand was often covered by over pumping underground water in large
quantities, leading to a lowering of ground water table and thus an imbalance between freshwater and salt water, which leads to
problems of saltwater intrusion in coastal areas. The latest studies of water for the Salalah plain (mathematical modeling)
indicates a deficit in the water balance where the rates of withdrawal from the strategic reserve of about (21) million cubic meters
compared to quantities of water used, estimated at about (92 million cubic meters). This amount of deficit is compensated
through a withdrawal water from the storage, leading to lowering water levels within some wells near the places of intensive
abstraction (large farms) and thus deterioration of the quality of groundwater in this part occurred as a result of movement of the
cone of saltwater interface from the eastern and western parts towards the middle part of the plain. In general stopping of
seawater intrusion in coastal parts depends on the continuation of the annual recharge from rainfall and wadi flows, and as well
as to reduce over-pumping of groundwater to those parts. In the context of finding solutions to stop this phenomenon and to
reduce the aggravation. The Sultanate carried out the implementation of many procedures and steps, foremost of which is the
continuation of monitoring and surveys of salinity and work to develop and intensify, using advanced technology available and
the artificial recharge by treated waste water to the aquifer by 40 wells stand by to this mission located for 12km belongs the
coast as a part of IWRM program which contains Sahlanot Dam with a total capacity of 6.4Mm?* which operated on 1993 and
north of airport Dam with a total capacity of 77.2Mm?* which operated on 2009 , the benefit of these studies and research’s to
identify methods to address the problem of saltwater intrusion parts of the coast. In addition to the above, the government has
taken significant action and essential to control the problem of salinity such as imposing a ban on drilling any new wells, except
in special circumstances were also urged farmers to modernize irrigation methods and means to follow the drip and sprinkler
irrigation.
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ABSTRACT

This study described the problem of soil pollution with heavy metals in Al-Jadriya district in Baghdad; which is very crowded in
its traffic jam. Three types of Isopoda (Porcellio scaber, Porcellionides pruinosus, Armadillidium vulgare) were used as bio
indicators of pollution in soil, in addition to samples from the study area soil, which were collected during the spring of 2012.
After the measurement of five concentrations of well-known heavy metals : Fe, Zn, Pb, Ni, and Hg, the results showed that Fe
was the first in its high concentrations (190,687,400,3400) , followed by Zn with the concentration of (104 ,238 ,152 ,97) and for
both of Pb and Ni registered the concentrations of (27 ,44 ,30 ,50),(20 ,40 ,22 ,40) respectively. Hg registered the lowest
concentrations (0.16, 0.38, 0.15 ,0.19) for each of .Units of parts per million were used to measure the concentrations of heavy
metals.

In addition, the results showed that the species Porcellionides pruinosus were the highest in the accumulation of studied heavy
metals.
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ABSTRACT

This study was carried out at the field of Horticulture Department, Faculty of Agricultural Sciences, University of Sulaimani,
during the period between October 1, 2011 and April 30, 2012 to study the effect of colchicine on the growth, flower yield,
carotene and saponin contents of daisy plant Calendula officinalis flowers. The experiment included two factors, first: using two
artificial types of colchicine, Fluka AG and Buch, manufactured by Chem CH-9470 Company, and the natural colchicine,
extracted from the seeds of Colchicum plant Colchicum autumnale, each with five concentrations (0, 0.05, 0.1, 0.2 and 0.4%),
second: method of addition, which included the growing tip treatment and spraying the whole plant. The experiment was laid out
using a factorial RCBD design, in which 20 treatments replicated 3 times with 5 plants as a replicate. The study reached to as
important results: natural colchicine treatment of 0.1% spray gave the higher mean values of number of branches per plant
(25.37) compared to control (12.25), vegetative dry weight (135.4%). The required number of days to flowering (125.25 days)
was increased due to 0.05% compared to control (109 days), root dry weight (555.88%) was also increased, number of flowers
per plant (30) was enhanced in comparison to control (12.5) flowers per plant, carotenes contents (230.5 mg/100 g dry weight)
compared to control (99.25 mg/100 g) and saponins (116.05%). However, colchicine treatment caused decreases in plant height,
in which the minimum values of the majority of treatments were given by 0.4% colchicine with both addition methods, the high
concentrations of artificial colchicine caused dwarfing and deformation of the plants.
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ABSTRACT

The study aimed to discover the secret of scientific knowledge a preparation of the diagnostic kits by using of enzyme linked
immunosorbent assay (ELISA) ,that it was focused on the preparation of enzymatic immunological reagent in some kits of
diagnostic by method of the enzyme linked immunosorbent assay (ELISA) to detect diseases .We were used the oxidation
method with presence sodium peraiodate for labelling anti- immunoglobulin IgG (Goat-Anti-Human-IgG) with Horse-radish
Peroxidase (HRP), and was applied of the conjugate in preparation ELISA - kit , and compared with the conjugate from
importer kit ,was studied the application of infra — red spectroscopy and ultra-violet radiation, the results were identical between
the prepared conjugate with the importer conjugate , it were evaluated of the prepared conjugate in laboratories of ministry of
health/ the city of Medicine / education laboratories and also comparison with the imported kit .
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