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FORWARD

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

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

1t is my pleasure to welcome you and present you a new issue of our Journal, Volume 76, No.
1 (2012), the first issue of this year, with diversity of researches and elite experts of the
Editorial Board and Advisory Group. The members of Editorial Board, the ICAST and TSTC

teamwork and I hope you will find this collection of research articles useful and informative.

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

specific focus on Iraq and International).

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

printing and publishing.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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Evaluation of Lipid Profile and Proliferation of Bone Marrow Cells in Obese

Mice Feed with Flaxseed Diets

Mahfodha A. Umran & Shaima R. Ibraheem

Dept. of Biotechnology / College of Sciences/ Baghdad University- Iraq

E -mail: a_r_biotechnology@yahoo.com

ABSTRACT

This research revealed the effect of flaxseed diet in body weight, organ weight and lipids profile in the
serum and proliferation of bone marrow cells in mice. Twenty four mice included were exposed to
three types of diets includes: 16 animals feed with high fat diet (HFD), 4 animals feed with Flaxseed
diet (FSD) and 4 animals feed with basal diet (BD) for one month.

The results showed a significant increasing in body weight of animals feed with HFD and FSD in
comparison to control group (BD).Furthermore increasing in liver and kidney weight in animal fed
with HFD. Total cholesterol (TC) and other types of lipids in serum such as HDL-C, TG and VLDL-C
were increased significantly in animal feed with HFD. In comparison with FSD and BD. Mitotic index
(MI) and Blastogenic index (BI) revealed insignificant increasing depend on the type of the diets ,the
highest MI and BI was determined in bone marrow of animals feed with HFD.

The obese animals (12 animals) submitted to stage two of diet for additional 30 days and divided into 3
groups includes: FSD, defatted flax seed diet (dFSD) and (BD).

In this stage two of the diets, FSD led to a significant decrease in body weight of animals, while there
were insignificant difference in body weight of animals feed with dFSD and BD in comparison to
obese animals .furthermore significant differences in liver and spleen weight depend on the type of
diets. The highest weight of liver was recorded in animal feed with dFSD. In addition to significant
differences in HDL-C, LDL-C and TG levels in serum of mice depend on the type of diet in stage two.
So, FSD showed lowest LDL-C and highest HDL-C and TG after 30 day of diets. FSD revealed
significant differences in MI, while it was insignificant differences in BI in comparison to other types
of diet. The data demonstrate that FSD cause a decrease in body weight and improve lipid levels in the
blood.

Key words: Flaxseed, Diets, Lipid profile, Bone marrow proliferation
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INTRODUCTION

Flaxseed or linseed (Linum usitatissimum L.)
is a common name for Linaceae family, Linum
within that family. The major nutritional
components of flaxseed include oil contain
about 41% have been used in human and
animal diets (50-55% as alpha linolenic acid,
and 15-18% as alpha-linoleic acid) , viscous
lignanrich fibers (mucilage) 28%, protein 21%
and minerals 4% ,and carbohydrates
distributed among phenolic acids, sugars,
lignan and hemicelluloses. Flaxseed is the
richest source of a —linolenic acid (18:3n-3),
soluble and insoluble fiber, and mammalian
lignan precursor secoisolariciresinol
diglucoside (SDG) (1,2). The beneficial effects
are mostly due to flax lipids. Flax oil is the
richest plant source of linoleic (omega-6) and
linolenic (omega-3) polyunsaturated fatty acids
(PUFA), which are essential for humans since
they cannot be synthesized in the organism and
must be ingested in food.

Flax (Linum usitatissimum L.) is a multi-
purpose crop. Flaxseeds oil, have long been
used in human and animal diets and in industry
as a source of oil and as the basic component
or additive of various paints or polymers.
Flaxseed has emerged as a healthy food owing
to its beneficial effects and property of acting
in the prevention of some diseases (3). Last
years there has been a growing interest in the
probiotic properties of flax and in its beneficial
effects on coronary heart disease, some kinds
of cancer and neurological and hormonal
disorders (4). Today, flaxseed is used as a
good source of soluble and insoluble fiber to
reduce blood cholesterol and promote laxation
(5). Interesting in the use of whole flaxseed
and its derivatives (ground , .oil, defatted , and
lignan extracts) as functional food or
nutraceutical  ingredients and adjuncts to a
healthful diet continues to grow, as a result of
the increasing body of evidence over the past
20 years, investigating the protective effects of
flaxseed against a variety of chronic diseases
and risk factors including breast and colon
carcinogenesis, atherosclerosis, insulin
dependent diabetes mellitus (IDDM) and
hyperlipoproteinemias (6,7).

When and where a somatic cell divides is
crucial to health, and regulation of mitosis is a
daunting task; the cell cycle includes
interphace and mitosis; during G, the cell
"decides" to divide ,die or stay differentiated
JInterphase includes G; and S phase that
prepare the cell for mitosis, proteins
,carbohydrates and lipids are synthesized
during G1 and more protein synthesized in G,

.During prophase ,anaphase and telophase
Jreplicated chromosomes condense ,align split
and distribute into daughter cells (8).

Keeping in view the medicinal and nutritional
benefits of the flaxseed, the present study was
designated to study the effect of flaxseed diets
contain flaxseed as a basic ingredient on the body
and organ weight and lipid profile in the serum
and mitotic index of bone marrow cells of mice
previously feeds with high fat diet.

MATERIALS AND METHODS

Defatted flaxseed preparation:

Flaxseeds were purchased from local markets
then the seeds grinded to obtain powder.
Flaxseed were mixed twice with n- hexane (1:3,
w/v), continuously by magnetic stirrer at room
temperature , first for 5 h and then the residue
mixed with a new n-hexane for overnight ,finally
the mixture filtered through whatman filter paper
NO 1,the residue represent the defatted flaxseed
flour (DFF) (9).

Experiment design:

Twenty four mice (8-10 wk old) were obtained
from the animal lab of fertility center in
Medicine College /Al-Nahrain University and
appropriated housed. Mice were kept in the
animal house at room temperature (25 C),
exposed to a 12h light and dark cycle. The
animals divided mainly into 3 groups and each
group kept in a cage feed with the following diets
for 30 days:

-First group include 16 mice feed with a high fat
diet (HFD).

-Second group include 4 mice feed with whole
flaxseed (FSD).

-Third group include 4 mice feed with a basal
diet (BD) (as negative control)

After 30 days the animals in groups (FSD and
BD) and only 4 animals from HFD group were
sacrificed. The other 12 mice of HFD group are
exposed to additional periods of diets (for 30
days) and re-divided into 3 subgroups feed with
the following diets:

-First subgroup include 4 mice feed with a flax
seed diet (HFD-FSD).

-Second subgroup include 4 mice feed with a
defatted flax seed diet (HFD-dFSD).

-Third subgroup include 4 mice feed with a basal
diet (HFD-BD)

All animals were allowed to have free access to
water and food during the study
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Animal Diets:

Four types of experimental diets (about 1 kg)
were prepared from the following ingredients
feed for the animal groups which include:

1-Modified High fat Diet (HFD): (10)

Casien (305 gm) , corn starch (150 gm), wheat
flour (245 gm), egg Yolk (97 gm), lard (120
gm), cholesterol (3 gm), vitamin mixture (50
gm), mineral mixture (30 gm).

2-Modified whole flax seed Diet (FSD): (11)

Wheat flour (414 gm), flaxseed (346
gm),casien (150 gm),cellulose (10
gm),vitamin mixture (50 gm),mineral mixture
(30 gm).

3-Modified defatted flax seed Diet (dFSD):
(1D

Wheat flour (414 gm), defatted flaxseed (346
gm), casien (150 gm), cellulose (10
gm),vitamin mixture (50 gm),mineral mixture
(30 gm).

4-Basal Diet (BD) (11)

Wheat flour (414 gm), corn starch (346 gm),
casien (150 gm), cellulose (10 gm), vitamin
mixture (50 gm), mineral mixture (30 gm). The
ingredients were purchased from commercial
sources and were weekly prepared in our
laboratory and stored at +4 °C.

Biometry, sample and procedures:

The animals were weighted before and after
the end of the program of diet. . Blood samples
were obtained by puncture of the heart. Plasma
samples were obtained after blood was
centrifuged at 120 g for 15 min and stored at -
80 °C until the lipids were analyzed .The liver,
spleen and kidney were immediately excised
and weighted. All the lipids were extracted by
the colorimetric enzymztic method. Total
cholesterol (TC) was determined with (Randox
kit reagents-UK) Triglycerides (TG) were
measured using (Diamond kit reagents-jordan).
The high density lipoprotein (HDL-C) was
determined with (Randox kit reagents-UK).
Fiedewald’s formula (12) was wused to
determine the LDL cholesterol: LDL-C = TC -
(HDL-C — VLDL -C), where VLDL-C = TG/S.

Chromosomal preparation from somatic cells
of mouse bone marrow:

Bone marrow cells were obtained from femur
bone of mice scarified by cervical dislocation,
according to Shubber et al., 1985,(13) the cells
were fixed by fixative solution methanol:

glacial acetic acid (3:1), finally cell suspension
were dropped on slides from a height 30-50 cm
(5-8) drops to give the chance for chromosomes
to spread well, after the slides were dried, it
stained with Giemsa stain and washed with
distilled water.

The cells were examined under light microscope
(40X), and 1000 of divided and non divided cells
were counted and the percentage of cells at
metaphase or blast stage was calculated for only
the divided once according to the following
equation:

Numberof divided cells

Mitotiindex (M])=

Total numberof the cells (1000

Statistical Analysis:

The results were analyzed using the (completely
randomized design — CRD) to identify the effect
of diet treatments on different criteria, the
significant differences has been compared
between the treatments by (least significant
differences test —LSD). SAS program used for
statistical analysis.(14).

RESULTS AND DISCUSSION

Effect of diets in body and organ weight of mice:

The results showed a significant increase in body
weight of mice in the groups feed with HFD and
group feed with FSD for a month (7.42 g. and
6.17 g respectively) in comparison with the
control group (Feed with BD) (2.73 gm).

Eating fat rich foods cause an crease in body
weight with the age , many research confirmed
this through exposing animals to high fat diets
like coconut oil and cholesterol ,lard ,egg yolk
and canola oil (15,16).

Table (1): Effect of a variety of diets on body
weight in stage one of experiment.

Treatments Body wt. (gm) in Stage one
Before the diet | After the diet
(0 diet) (30 diet)
HFD 22.04 +1.82 29.46 +£1.60 b
FSD 2083 +137 [27.00+£1.62b
BD 22.10£1.72 | 2483+1.37a
LSD value 8.92 NS 5.65 *

* p<0.05, NS: non significant
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Our results were in agreement with the results
of (17) research which include feeding 3
groups of rats with different protein rich diets
for 6 months. The group feed with diet contain
20% flaxseed rich with secoisolariciresinol
diglucoside -SDG shows higher body weight
than the other groups (which is feed with diet
contain 20% casien protein) and diet contain
20% soya protein rich with isoflavonoides).

The obese animals fed with HFD, later divided
into 3 groups, each group were feed with
different diet for another month; then they
were weighted at the end of periods of diets as
show in table 2.

The results in stage two of diet showed
insignificant increasing in body weight of mice
in the groups feed with BD and dFSD, while
the animals in the group FSD show a
significant decrease in body weight in
comparison with the original body weight of
obese animals in group HFD.

Table (2): Effect of additional diets in body
weight of obese animals in stage two

Body wt. (gm) of animals feed with HFD for 1
month (Stage one)

30.65+1.76 a

Body wt. (gm) of animals feed with additional
diets for 1 month (Stage two)

FSD dFSD BD

released from the pancreas, resulting in reduced
digestion of food particles. (20).

Mucilage is an important water-soluble
polysaccharide of flaxseed and has been reported
to increase the viscosity of intestinal contents in
broiler chickens (21) with the viscous
environment causing a significant inhibition of
digestion and absorption of dietary nutrients,
with fat digestibility suffering the most among
the macronutrients (22). Possible mechanisms
involved include a reduced diffusion rate
between digestive secretions (i.e., lipases and bile
salts) and their substrates (23). In stage one of
experiment, table 3 shows organ weights. There
were no significant differences in spleen weight
of animal feed with the three types of diets.
While there were a significant differences in liver
and kidney weight of mice feed with the three
types of diets. The liver of HFD animals show
higher weight than other groups, that may related
to the deposition of total lipids and cholesterol in
the liver, and may be indicate that the type of
lipids in the diet exert an influence on liver lipid
composition because the content of saturated
fatty acids in the diets correspond to the layer
depositions of cholesterol and triglyceride in the
liver (24).

Table (3): Effect of a variety of diets on organ
weights of mice in stage one and two

25.83+0.69 b | 31.32+141 a | 3478+2.10 a

LSD value :5.42 *

* p<0.05, NS: non significant

The reason for decreasing effect of flaxseed on
body weight due to the hypoglycemic and
hypocholestremic effect of flax seed gum. The
possible reason for the hypoglycemic effect
can be attributed to the reduction in the
Glucose and cholesterol absorption from the
gut by flax lignan complex (18) and reduction
of the gastric emptying time (19).All these
factors may lead to less body weight.

The flaxseed has many antinutritional factors
that may cause decreasing body weight, as
revealed by many researches; mucilage for
example is one of these factors. The mucilage
composes about 8% of the seed contains
polysaccharides such as rhomonose ,fucose
,arabinozylans, zylose ,galactouronic acid and
glucose. Linatine in mucilage found to cause
decreasing in the productivity of animal by
decreasing the amount of endogenous enzymes

Organ wt. (gm) in Stage one
Treatments Liver Spleen Kidney
Wit. Wt. Wit.
HFD 1.79 = 0.19+ 0.28 £
0.18 a 0.06 0.05a
FSD 1.21+ 0.12+ 0.17 £
0.07b 0.02 0.01b
BD 1.14 + 0.16 £ 0.15+
0.11b 0.06 0.02b
LSD value 0.106 * | 0.173 NS 0.112 *
Organ wt. (gm) in Stage two
FSD 1.10 + 042 + 035+
022 ¢ 0.10a 0.05
dFSD 1.88 0.40 £ 035+
0.12a 0.15a 0.05
BD 1.47 + 025+ 0.28 +
0.15b 0.04 b 0.06
LSD value 0.402 * 0.178 * 0.190 NS

* p<0.05, NS: non significant
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On the other hand, the kidney weight
increased significantly in the animals feed with
the HFD and it was higher than the kidney
weight in the animals feed with FSD and BD
in stage one of experiment. Our results were in
contrast with the results revealed by (25) ,in
which weights of major organs, such as the
liver, heart, spleen, kidney, ovary, and uterus,
adjusted to body weight, were not significantly
different between animals feed with flaxseed
diet and animals feed with basal diet . In stage
two of experiment, there were a significant
increasing in spleen weight of mice in the three
groups in comparison to the weight of obesed
animals in stage one. , but the liver weight
showed higher increasing in the animals feed
with dFSD. In contrast, there was a significant
decrease in liver weight of mice feed with the
three types of diets in stage two of experiment
in comparison with obesed animals in stage
one.

The results show that the liver weight in stage
two of experiment in group feed FSD showed
decreasing weight of liver in comparison in
group feed with HFD in stage one of
experiment. (17) revealed the same results,
flaxseed meal significantly lowered fat
deposition in livers of both lean and obese rats
compared to rat feed casein or soy protein.

Effect of diets on lipid profile in mice serum:

The result showed in table 4 a significant
increasing in TC and HDL-C in serum of mice
feed with the three types of diets, the highest
level of TC was in HFD and FSD groups
(168.3, 149.16) mg/dl respectively,
furthermore a significant increasing in HDL-C
in comparison with negative control animals
feed with BD. While there was no significant
differences in LDL-C and a significant
increase in TG between the three treatments in
stage one. In additional to significant
differences in TG depend on types of diets. In
stage two of the experiment, there was no
significant differences in TC in serum of mice
of the three types of diets .While there were a
significant differences in HDL-C, LDL-C and
TG levels between the three groups. HDL-C
(Good cholesterol) level was (50.6 mg/dl) in
serum of animal feed with HFD and showed a
higher level of HDL-C in the animals feed with
whole flaxseed (FSD) (44.36 mg/dl and dFSD
(37.06 mg/dl0 in stage two, and the LDL-C
(Bad cholesterol) level was higher in the
animals feed with defatted flaxseed (dFSD)
(103.06 mg/dl) and BD (100.53 mg/dl) in
stage two while it was lower (90.6 mg/dl) in
serum of animal feed with FSD. Furthermore

the significant decreasing in TG in serum of
animal feed with the three types of diets in stage
two in comparison to TG levels in the animal
feed with FSD (143.1 mg/dl) ,which revealed the
highest level of TG in serum of obesed animals
in HFD group . The dFSD cause more decreasing
in TG level (137.13 mg/dl), while the BD
couldn't reduce the TG level in stage two (157.1
mg/dl). Whole flaxseed contains approximately
41% fat and 21% protein of the seed weight.
Flaxseed is particularly rich in alpha linolenic
acid (approximately 57% of the total fatty acids
in flaxseed), which has lipid lowering properties
(26). Thus, the reduction of blood cholesterol by
dietary flaxseed in these studies may be due in
part to linoleic acid and alpha-linolenic acid
present in whole seed. Therefore, it is highly
unlikely that these fatty acids were responsible
for the observed reduction of plasma cholesterol
and triglyceride that was associated with flaxseed
meal in the present study. The cholesterol-
lowering effect reported in studies examining the
effect of whole or defatted flaxseed on plasma
lipids may be an effect of the protein or fiber
fraction and polysaccharides alone or that
fraction in combination with SDG be responsible
for reduce TC and LDL-C concentrations (27).

Table (4): Effect of study treatment of diets in lipid
profiles in stage one and two

Lipid concentration (mg/dl) in Stage one

Treat TC HDL- | LDL- TG VLD
ments C C L-C

HFD 168.30 | 50.60 | 87.06+ | 153.06 | 30.63
+4.88 +7.49 5.75 +8.46a | £1.68
a a a

FSD 149.16 | 36.66 | 87.93+ | 123.00 | 24.60
+9.96 | +4.81 2.81 +12.13 | £2.40

b b b b
BD 131.13 | 27.76 | 83.20+ | 100.73 20.15
+1.50 | +1.44 251 +2.08 b | +0.43
c c b
LSD 12.377 | 13.02 13.76 29.85 5.92
value * * NS * *

Lipid concentration (mg/dl) in Stage one

FSD 163.60 | 44.36 | 90.60+ | 143.10 | 28.66
+0.91 +2.09 | 1.65b | £0.70 b | +0.16

a b
dFSD 167.53 | 37.06 | 103.06 137.13 27.40
+0.75 +0.67 +1.26 | £0.53 ¢ | +0.10
b a a
BD 164.43 | 32.50 | 100.53 157.10 31.43
+1.92 +1.60 +3.86 | £2.72a | +0.55
b a c
LSD 4.51 542 877 * | 571 * 1.17
* *

value NS

* p<0.05, NS: non significant
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Our results were in agreement with the results
obtained from Prasad, 1997 (28). In studies of
hypercholesterolemic rabbits, Prasad showed
that dietary flaxseed reduced total and LDL
cholesterol and prevented
hypercholesterolemic atherosclerosis.
Cunnane et al. 1994 (29) showed that
consumption of 50 grams of flaxseed/day for
four weeks resulted in a small but significant
reduction in LDL cholesterol in young healthy
humans. Furthermore, the intake of 38-50 g
flaxseed reduces serum total cholesterol. (TC),
LDL cholesterol (LDL-C), apolipoprotein
(apo) B, apo A-I, and increases triacylglycerol
(TAG) concentrations in hyperlipidemic
subjects (30). These findings suggest that the
cholesterol-lowering effect may be limited to
the component of protein, fiber, or plant
lignans or a combination of the three. The
health benefits of isolated plant lignans from
flaxseed were examined recently in animal
models. Those studies showed that isolated
SDG from flaxseed reduced TC and LDL-C
concentrations to 33 and 35% respectively in
rabbits feed a high-cholesterol diet. In addition,
further results showed that a lignan complex
isolated from flaxseed reduced TC and LDL-C
concentrations by 20 and 14% in rabbits feed a
high-cholesterol diet (31).

Effect of diets on proliferation of bone marrow
cells:

The results showed insignificant increasing in
mitotic activity of bone marrow cells from
mice feeding with the three types of diet (HFD,
FSD, BD), as well as in blastogenic index, in
stage one, in spite of induction in mitotic index
obtained from bone marrow cells of animal
feed with HFD.

In stage two of feeding animal the obesed
animal revealed a significant differences in
mitotic index and insignificant differences in
blastogenic index of bone marrow cells
obtained from the three types of diets .The
highest value of MI and BI were determined in
bone marrow cells of animal feed with FSD
(28.47 and 29.23) % respectively followed by

dFSD (Table 5), while the lowest value of MI
and BI were obtained in bone marrow cells of
animals feed with BD.

Induction of the MI may be related to the
component of nutrients in diet used in this study.
HFD contain high level of fats in addition to lipid
and protein and other nutrients present in
flaxseed, these components induced the
proliferation of bone marrow cells (32), in
addition to relationship between proteins and
cyclogenase, lipogenase enzyme and its effects
on inducing cell division and it does have the
activity of many mitogenic agent, while the BD
have little effect on proteins and enzyme that
have correlation with cell division and it does
have the activity of many mitogenic agent. While
the induction of BI in bone marrow cells feed
with HFD in compare with BD may due to the
effect of fats in delayed cell division caused by
the correlation of protein requirement for mitotic
spindles composition during cell division (non
histonic proteins) .furthermore the cell cycle is
controlled by many checkpoints, telomerase,
hormones and growth factor from outside the
cell, and cyclins and kinases from them.

Table (5): Effect of a variety of diets in the
percentage of Mitotic and blastogenic index in bone
marrow cell of mice

Stage one

Treatments | Mitotic index | Blastogenic index
(%) (%)

HFD 26.84 +0.38 28.18 +0.29
FSD 24.06 +1.02 24.79 £0.81
BD 22.71+1.62 23.22+1.22
LSD value 4.21 NS 6.24 NS

Stage two
FSD 28.47+0.69 a 29.23 +1.62
dFSD 2498 +2.76 b 2573 £2.21
BD 22.18+2.10b 24.60 +0.32
LSD value 252 * 5.62 NS

* p<0.05, NS: non significant
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The effect of commercial pesticide Carbaryl on fresh water Cladoceran

Simocephalus vetulus

Hassanain Abbood & Shihab A. Salman
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ABSTRACT

The ecological risk assessment of insecticide carbaryl occurred in the present study when cladoceran
Simocephalus vetulus was exposed to it. The acute toxicity test of this insecticide was assessed by
LCs, mortality percentage and safe concentration. LCs, of carbaryl on S.vetulus were 131.8 pg/L and
95.4 pg/L during 24 hr and 48 hr respectively. Increasing the concentrations of insecticide lead to an
increasing in mortality percentage. S.vetulus appeared to be less affected and this is observed from the
values of safe concentrations. Furthermore the present study emphasizes the chronic toxicity tests for
insecticide through studying different vital parameters such as: life span, survivor mean, fecundity of
eggs and young, broods number and broods size, body length and molting.
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INTRODUCTION

Water pollution caused by agricultural
pesticides is a well recognized problem, as
pesticides are widely produced and released
into the natural environment (1).

Their effects on aquatic ecosystems may arise
from chronic exposure (long-term and low
concentration) as well as short-term exposure
to high concentrations that can result from
accident, improper use, or runoff from treated
fields (2).

Organphosphorus pesticides (OPs) including
carbaryl are among the most potent
insecticides known and have been used
throughout the world to control pests
agricultural crops, forests and wetlands for
more than four decades (3). Their wide use is
due to high toxicity and rapid environmental
degradation (4). Unfortunately, OPs lack target
specificity and can cause severe and persistent
population effects on aquatic non-target
species, particularly invertebrates (5).

Water fleas are among the most preferred
animals for toxicity test, especially Cladocera
because of large body sizes and high rate of
reproduction (6). They are sensitive to poor
water conditions and are more commonly used
for monitoring water quality (7).

Simocephalus vetulus is common Cladocerans
inhabiting macrophyte-rich littoral zones of
fresh water and this microcrustacean show a
benthic behavior and can be an important
component of zooplankton system (8).
S.vetulus was used in this study because of its'
abundance in Iraqi water, as reported by (9).

Therefore, this study aimed to:

1. Determine the acute and chronic toxicity of
carbaryl in its' commercial available form
under constant exposure conditions.

2. This study will aid future risk assessment of
this insecticide and gives additional data to the
other insecticide studies.

MATERIALS AND METHODS

Water properties of the sampling area

Some properties of water collecting from
Tigris River at AL-Jadyria campus were
measured including: the water temperature,
pH, water conductivity, salinity (10).Also
dissolved oxygen was measured by using

Winkler method [9]. These parameters were
measured according to chemical water quality
analysis (10).

Testing water quality

Filtered river water (fresh water) was used in
culturing of isolated animals and preparation of
toxic solutions (11). This water was collected
from Tigris river which it represented the natural
habitat of these animals. Water filtered by Dual
water purification system with three filter
housing which filters the water in the first stage
and purifies it in the second. After filtration
techniques, some of water properties were
checked. These parameters included:

Temperature, pH, water conductivity,salinity and
dissolved oxygen were measured according to

(10).

Collection and Isolation of Crustacea

Simocephalus  vetulus was collected from the
bank of Tigris River in AL-Jadyria campus by
using zooplanktons net with meshed pores of
(45-50) um. The organisms were trapped in net
container washed with water into a glass
container and transported directly to the
laboratory for isolation and identification. The
collection or catchment area should be had no
rural activity (2).

Identification and Classification of S. vetulus

The collected animales were identified by using
the key (12).

Culturing of S. vetulus

The cultures were maintained in filtered river
water by using the method described previously
(13). The animals were reared under laboratory
conditions 20+2 °C, photoperiodicity of 16 hrs.
light and 8 hr. dark which was sufficient to the
growth and reproduction of the cladocera (14).

Nutrition of cladocera

The juice of two (vegetables) of Spinach and
Celery were used as food for the cladocera (15).

Preparation of S. vetulus for the toxicity test

The gravid females of S. vetulus were taken out
and cultured. Healthy neonates (about 24 hrs.)
were always taken from the second and the
following broods as recommended (16,17)
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Preparation of carbaryl solutions for toxicity
test

Carbaryl (trade name Sevin ) 85% wp
(waterable)(manufactured by Behavar
chemical Co. ,packed in aluminum foil sac ,
Iranian origin). Purchased from Al-Meqdadia
.Stock solution of carbaryl was prepared by
dissolving 0.005g ( equal to 5000ug) in 25ml
of filtered river water to obtain 200ng/ml
concentration of stock solution. The filtered
river water was used in preparation of all the
solutions (18). Carbaryl toxicity concentrations
were (75,105,135and165) pg/L by adding
(375 , 525 , 675 and 825 ) pL respectively
completed to 1L of filtered river water .

Acute toxicity test

Acute toxicity experiments occupied the
exposing of 4 groups each one consist of 10
animals with control group of 10 animals too
(19). Acute exposure of carbaryl was
conducted according to methods outlined
previously (20). The following concentrations
of carbaryl for S. vetulus were: 75, 105, 135,
165 pg/L. Ten either S. vetulus were exposed
to carbaryl with 0.0 (zero) control. The
characteristic that should be available in
animals were used in this study were
mentioned previously (21,22)

1-  Mortality = Percentages: Mortality
percentages were calculated for  S.vefulus
which were exposed to carbaryl through 96hr
of exposing (23).

2- Median Lethal Concentration (LCsg): Probit
analysis was used to estimate LCs, values at
regular intervals for each test in acute exposure
with cladocera (immobilization) (16).

3- Safe Concentration (SC): Safe concentration
was calculated by using the method described
in (24).

Chronic Toxicity Tests

Life Tables:

Life tables were obtained and study according
to the method described previously (23,25)
Carbaryl  effectiveness in  reproductive
parameters of S. vetulus:

The following parameters were evaluated
according to (9):

Fecundity of young (offspring count),
fecundity of eggs (total number of eggs),
Mean number of broods, mean number of
brood size, onset to reproduction.

Minimum and Maximum number of eggs/female,
young/female and young/brood

The range of eggs number (min and max
number) and the range of young/brood was
calculated through interval(period) of
surviving(23).

Mean of total length of animal and mean of
longevity:

Light microscope was used for measuring the
total length of experimental animals, under lens
magnification (10 x). The final body length (L2)
subtracted from initial body length (L1) for each
animal then these results divided on the total
number of animals (26).

Mean number of Molts

The mean number of molts was calculated
according to (9).

Statistical Analysis

1-Probit analysis (SPSS v.13 for Windows®,
SPSS Inc.) was used to estimate LCs, values.
2-To calculate significant differences, analysis of
variance (one way- ANOVA, P<0.05) was
used to indicate the significant differences
between treatments and control by using (
Microsoft excel Windows ® 2007).
3-Furthermore, the uptake and adsorption of
carbaryl by S. vetulus were observed and
documented using microscope with a digital
camera type (SONY DSC-WS55) during the entire

exposure period.

RESULTS AND DISCUSSION

Water properties of the sampling area

Some physical and chemical properties of water
in the sampling area were determined. Table (1).
The results occur in the range of previous study
on Tigris River of AL-Jadyria campus which had
been reported by (27).
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Table (1): physical and chemical properties of
water from the sampling area in AL-Jadyria
campus from which S. vetulus was collected

during the year 2009
Physical and Chemical Ranee Values
properties & Obtained
Temperature ( C°) 18-20 19
Dissolved oxygen (D.O) 6.6-7.5 705
(mg/L)
Hydrogen ion 7.6 — 78
concentration(pH) 8.06 ’
Electrical conductivity 882 - 990
(us/cm) 1098
- 0.54-
Salinity (ppt) 063 0.61

Testing water quality

Table (2) shows the measurements of the same
physical and chemical parameters that were
reported for water in sampling area. The results
of this table is very near or close to the results
obtained in table (1) and this gives a
confirmation of the suitability of using this
type of water in rearing the animals.

Table (2) physical and chemical parameters of
filtered river water

Physical and chemical | Range

parameters Value

Temperature °C 18-22 20

Hydrogen ion conc. (pH) 7.9-797 | 7.93

Electrical conductivity us/cm 980- 1004
1028

Salinity (ppt) 0.6-0.63 | 0.61

The effect of a cute toxicity test of Carbaryl on
S.vetulus

1-Median Lethal Concentration (LCsy) of
S.vetulus exposed to carbaryl:

Median lethal concentrations (pg/L) of
S.vetulus exposed to carbaryl were : 131.8,
95.4 in 24hr and 48hr respectively. Fig. (1, 2).
The values of carbaryl LCs, is higher than
those reported previously (20), in that study
the highest LCsy was 26.48 pg / L in 48 hr.
Whereas in another study LCs, ranges were
from 6 pg/L to 12.5 pg/L (28). In contrast
another study found that 96hr. LCs, values

ranged from 11.1 pg/L to 61 pg/L when stream
invertebrates were exposed to carbaryl (29).
Concentrations (as low as 50 pg/L) are lethal to
50% of cladoceran zooplanctons (LCsg) (30).

Mortality percentages of S.vetulus exposed to
insecticide Carbaryl

Figure (3) elucidates that the mortality
percentage for S.vetulus individuals increased
with increasing carbaryl concentration during
96hr. of exposure. After 24 hr. of exposure the
mortality rates were 10% and 80% in
concentrations 75 pg/L  and 165pug/L
respectively .

The result showed that the mortality percentages
increases with an increasing concentration of
insecticide for the species of cladocera. This
agrees with study (20) (on D.magna) in which
they found that if the test period prolonged 72hr
(3days), for example, the sensitivity of animals
should increase greatly. Therefore in the present
study, the acute exposure prolonged to 96hr
(4days) and this proved insecticides’ toxicity. In
a previous study in acute exposure where no food
was added they found that carbaryl have the
ability to pass the animals membranes (10). The
concentrations of carbaryl which were used in
present study reached higher levels to be
effective (165ug/L for S.vetulus). This may be
related to the difference in the activity of carbaryl
used in present study in comparison with carbaryl
from other origins, or whether the diameter and
morphology of particles of it may play a role, or
if other factors such as surface properties are
more important because carbaryl used in present
study was in a powder form.

The movement behavior which was observed in
S.vetulus included at first slowness ,then the
animals became stiff and settle on the bottom of
the beakers. The same thing was observed in a
previous study (16).

Safe concentrations of insecticide Carbaryl to
S.vetulus

It is observed that the values of carbaryl safe
concentrations to S.vetulus which are 20ug/L and
15.2 pg/L

A study reported the safe concentrations of Al-
Daura Refinery waste to two types of cladocera
D.magna and S. exspinosus and observed that the
safe concentrations for many studied locations
were higher for S. exspinosus than for D.magna
(24). S.vetulus has a comparatively smaller gut
length compared to its' body size, the shorter gut
passage time may save it from the toxic effects
and this may give it this higher tolerant to
different pollutants (34).
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Figure (1): Toxicity curve of the insecticide carbaryl to S.vetulus after 24 hr. of exposure.

The effect of Carbaryl on life tables of
S.vetulus

The life table of control appears as observed in
table (3).

The life table (3) shows the control indivitual
life cycle which had lasted for 63 days, the
mortalities began on 10" day, and the group
has the ability to reach the second half of life
table. The higher expectation for future life
was 38.1 days at the beginning of life table.

It was observed from table (4) that the
individuals terminate their life cycle during 41

days as compared with control individuals
which their life cycles lasted within 63 days.
The mortalities began on the 5™ day and the
life table reported the mortality of 6
individuals in the middle of life table. The
expectation for future life reports depletion of
about 19.25 days as compared with control.
The same effect and depletion were observed
when another group with the same
characteristics exposed to 26 pg/L of carbaryl.
The mortalities began on the 5™ day but 6 of
the individuals didn’t have the ability to reach
the middle of life table. Six of individuals had
died from the 5™ up to the 16™ day, and the
expectation for future life reported depletion
reached 21.6 days as compared with control
group.

() Observed

Linear
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Figure (2): Toxicity curve of the insecticide carbaryl to S.vetulus after 48 hr. of exposure
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Figure (3): Mortality percentage of S.vetulus exposed to insecticide carbaryl
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Table (3): The life table of control individuals of S.vetulus.

X Ix dx qx Lx Tx ex
1 10 0 0 10 381 38.1
2 10 0 0 10 371 37.1
3 10 0 0 10 361 36.1
4 10 0 0 10 351 35.1
5 10 0 0 10 341 34.1
6 10 0 0 10 331 33.1
7 10 0 0 10 321 32.1
8 10 0 0 10 311 31.1
9 10 0 0 9.5 301 30.1
10 9 1 11.11 9 291.5 323
11 9 0 0 9 282.5 31.3
12 9 0 0 9 273.5 303
13 9 0 0 9 264.5 29.3
14 9 0 0 8.5 255.5 283
15 8 1 12.5 8 247 30.8
16 8 0 0 8 239 29.8
17 8 0 0 8 231 28.8
18 8 0 0 8 223 27.8
19 8 0 0 8 215 26.8
20 8 0 0 8 207 25.8
21 8 0 0 8 199 24.8
22 8 0 0 8 191 23.8
23 8 0 0 8 183 22.8
24 8 0 0 8 175 21.8
25 8 0 0 7.5 167 20.8
26 7 1 14.2 159.5 22.7
27 7 0 0 7 152.5 21.7
28 7 0 0 7 145.5 20.7
29 7 0 0 6.5 138.5 19.7
30 6 1 16.6 6 132 22
31 6 0 0 6 126 21
32 6 0 0 6 120 20
33 6 0 0 6 114 19
34 6 0 0 6 108 18
35 6 0 0 6 102 17
36 6 0 0 6 96 16
37 6 0 0 6 90 15
38 6 0 0 6 84 14
39 6 0 0 6 78 13
40 6 0 0 6 72 12
41 6 0 0 55 66 11
42 5 1 20 5 60.5 12.1




International Journal for Sciences and Technology

Vol. 7, No. 1, March 2012 21

43 5 0 0 5 55.5 11.1
44 5 0 0 5 50.5 10.1
45 5 0 0 45 455 9.1
46 4 1 25 4 41 10.2
47 4 0 0 4 37 92
48 4 0 0 4 33 8.2
49 4 0 0 35 29 72
50 3 1 3333 3 25.5 8.5
51 3 0 0 3 225 75
52 3 0 0 3 19.5 6.5
53 3 0 0 3 16.5 55
54 3 0 0 2.5 13.5 45
55 2 1 50 2 11 55
56 2 0 0 2 9 45
57 2 0 0 2 7 35
58 2 0 0 1.5 5 2.5
59 1 1 100 1 35 35
60 1 0 0 1 2.5 2.5
61 1 0 0 1 1.5 1.5
62 1 0 0 0.5 0.5 05
63 0 1 - - - -

x :age(days) ; Ix : number of surviving at each age interval ; dx : age specific mortality ; qx :
mortality rate ; Lx : number of living organisms at an average ; Tx : summation of living organisms to an
average ; ex : expectation for future life.

The results of chronic toxicity tests showed
that carbaryl has an effect on the formation of
life table for S.vetulus and this effect was more
obvious on the expectation for future life and
mortalities of the treated as compared with
control group. It was observed when S.vetulus
exposed to 22pg/L and 26ug/L of carbaryl.
The reduction in the expectation for life
reached 50.5% and 56.4% respectively. This
reduction refers to the hyper toxicity of
insecticide carbaryl despite of the lower
concentration which used.

This could be explained as due to carbamate
pesticides are highly toxic to non target aquatic
organisms (35). In experiment with cladocera
population including D.magna, S.vetulus and
Moina micrura with 1pg/L chloropyrifos lasted
42days (36). In addition an experiment lasted
6weeks when they exposed D.magna to 32 pg/L
of carbaryl (37).

The life cycle of the control group of S.vetulus
terminated in 63days. This is not strange because
in a study the Daphnia spp. has the ability to
reach 110 and 114 days (38). The elevation
which occurs in life expectancy number within
the life table is unsurprising because in life
tables, elevation had occurred in other studies
(39).
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Table (4): The life table of S.vetulus exposed to 22pg/L of carbaryl

X Ix dx qx Lx Tx ex
1 10 0 0 10 188.5 18.85
2 10 0 0 10 178.5 17.85
3 10 0 0 10 168.5 16.85
4 10 0 0 9.5 158.5 15.85
5 9 1 11.11 9 149 16.5
6 9 0 0 8.5 140 15.5
7 8 1 12.5 7.5 131.5 16.3
8 7 1 14.2 7 124 17.7
9 7 0 0 7 117 16.7
10 7 0 0 7 110 15.7
11 7 0 0 7 103 14.7
12 7 0 0 7 96 13.7
13 7 0 0 7 &9 12.7
14 7 0 0 6.5 82 11.7
15 6 1 16.6 55 75.5 12.5
16 5 1 20 5 70 14
17 5 0 0 5 65 13
18 5 0 0 4.5 60 12
19 4 1 25 4 55.5 13.8
20 4 0 0 4 51.5 12.8
21 4 0 0 4 475 11.8
22 4 0 0 4 435 10.8
23 4 0 0 35 39.5 9.8
24 3 1 33.33 3 36 12
25 3 0 0 3 33 11
26 3 0 0 3 30 10
27 3 0 0 3 27 9
28 3 0 0 3 24 8
29 3 0 0 3 21 7
30 3 0 0 3 18 6
31 3 0 0 2.5 15 5
32 2 1 50 2 12.5 6.2
33 2 0 0 2 10 5
34 2 0 0 2 4
35 2 0 0 1.5

36 1 1 100 1 4.5 4.5
37 1 0 0 1 35 3.5
38 1 0 0 1 2.5 2.5
39 1 0 0 1 1.5 1.5
40 1 0 0 0.5 0.5 0.5

0 1

i
—
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Table (5): The life table of S.vetulus exposed to 26pg/L of carbaryl.

X Ix dx qx Lx Tx ex
1 10 0 0 10 165 16.5
2 10 0 0 10 155 15.5
3 10 0 0 10 145 14.5
4 10 0 0 9.5 135 13.5
5 9 1 11.11 8.5 125.5 13.9
6 8 1 12.5 8 117 14.6
7 8 0 0 7.5 109 13.6
8 7 1 14.2 7 101.5 14.5
9 7 0 0 7 94.5 13.5
10 7 0 0 6.5 87.5 12.5
11 6 1 16.6 6 81 13.5
12 6 0 0 6 75 12.5
13 6 0 0 5.5 69 11.5
14 5 1 20 5 63.5 12.7
15 5 0 0 4.5 58.5 11.7
16 4 1 25 4 54 13.5
17 4 0 0 4 50 12.5
18 4 0 0 4 46 11.5
19 4 0 0 4 42 10.5
20 4 0 0 3.5 38 9.5
21 3 1 33.33 3 345 11.5
22 3 0 0 3 315 10.5
23 3 0 0 3 28.5 9.5
24 3 0 0 3 25.5 8.5
25 3 0 0 2.5 22.5 7.5
26 2 1 50 2 20 10
27 2 0 0 2 18 9

28 2 0 0 2 16 8

29 2 0 0 2 14 7

30 2 0 0 2 12 6

31 2 0 0 2 10 5

32 2 0 0 1.5 8 4

33 1 1 100 1 6.5 6.5
34 1 0 0 1 55 55
35 1 0 0 1 4.5 4.5
36 1 0 0 1 35 35
37 1 0 0 1 2.5 2.5
38 1 0 0 1 1.5 1.5
39 1 0 0 0.5 0.5 0.5
40 0 1 - - - -
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The chronic toxicity effect of carbaryl on
reproductive parameters of S.vetelus

Toxicity of Carbaryl on the summation of
produced young / brood

It is observed that the higher number of young
was 15 in the second and third brood while the
lower number was 6 in the eleventh brood, for
control group (Table 6).

The higher number of young was 10 at first
brood in a concentration of 22 ug/L and 9 at
second brood in concentration of 26 ug/L. The
lower number of young reached 6 and 2 in
seventh and fourth brood in concentrations of
22 pg/L and 26 pg/L respectively. Also the
relation between the mean of length and the
summation of young was studied; the mean of
length for control in the first brood was 1.47
mm and increased to reach 2.06 mm in the last
brood while it reached 1.49mm and 2mm in
concentration 22 pg/L. Another difference in
the mean of length was reported in
concentration 26 pug/L in which it reached 1.58
mm in first brood and 1.9 at fourth one. The
females in 26 pg/L weren’t able to produce
more than 4 broods.

The explanation of these cases lies in what was
mentioned by (40) that cladocerans under
unaproperate conditions more energy is
allocated to reproduction rather than somatic
growth and production of offsprings in order to
be prepared for future unaproparte conditions.

Table (6): The influence of carbaryl on the
summation of produced young and mean of
length /brood of S.vetulus

This mean that this adaptation may increase the
chances for future fecundity (38). And by this
mechanism the animals have the ability to cope
with these different stresses and maintaining their
species. It’s commonly accepted that at the initial
stage of adaptation to the external impacts, a
quick but imperfect set of protective
compensatory responses is triggered, which
allow for maintaining adequate vital functions
due to the enhanced exploitation of functional
reserve (41).

Treatment N 2 31 4% st 6" 7" 8" 9 10" | 11*

group Brood | Brood | Brood | Brood || Brood | Brood | Brood | Brood | Brood | Brood | Brood
Control a 14 15 15 12 14 10 9 9 8 8 6

b | 147 1.5 1.52 1.8 1.88 1.9 2 2 2.02 2.02 2.06

22 a 10 9 8 8 8 6 6 _ o o _

g/l | b | 1.49 1.71 1.82 1.85 1.87 1.95 2 o o o -

26 a 8 9 2 2 o o o - o o o

gL |b| 158 | 1.7 | 187 | 1.9 B B B - B B -
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The effect of carbaryl on fecundity of eggs and
young of S.vetulus

In table (7), the higher number of eggs was
120 in control group, while it was 59 in
concentration of 22 ug/L and the lowest
number of eggs was 23 in concentration of 26
pg/L. There was loss in eggs at concentrations
of 22 ug/L reach 4eggs and 2eggs at
concentration 26 pg/L.

Table (8) shows the minimum and maximum
number of eggs and the young of S.vetulus
exposed to carbaryl. And this gives another
confirmation about the reduction which
occurred during the exposing period.

The carbaryl had an adverse effect on
fecundity of S.vetulus as compared with
control group. The same results were observed
in a study on glyphosate effect to D.magna the
sub lethal concentration of 25 mg /L and 50
mg /L cause a significant reduction in the
number of neonates as compared with the
control (19). In a study exposed D.magna to
Fenvalerate (FV) insecticide with low
concentrations of 1 ug /L , 3.2 nug /L, and 10
pg /L ,they observed that a reduction in the
number of neonates had occurred (42) . A
study found that insecticide Fipronil shows a
significantly greater reduction in the number of
offsprings with concentration of 2 pg /L
(43).The fecundity is obviously reduced when
D.longicephala exposed to 0.32 npg/L of
Carbaryl (44). A study found that sub lethal
exposure to Carbaryl 5 ppb reduced Daphnia
spp. productivity by about 15% (6).

Table (7): Comparison of variances on fecundity of
eggs, young and on mean of length, longevity (=
standard deviation) between control and exposed
groups of S.vetulus to carbaryl

Table (8): Toxicity of carbaryl to the min. and max.
number of eggs and young/female of S.vetulus.

min. and min. and
max. number max. min. and max.
of number of number of
Treatment
young/female | eggs/female | young/female
group
through through through one
surviving surviving brood
period period
Control 2-34 2-34 0-6
22pg/L 5-21 5-21 0-4
26pg/L 4-8 2-8 0-3

Total Mean
Treatme | number Total Mean (.)f of total
t of number | longevit length
of eggs y SD=+ 8
group young SD+ (day) SD=+
SD+ mm
120+11. 120+11. || 39.6+18. 1.07+0.
Control 50 ™ 50 48 424
5546.60 || 59+7.98 [ 20.4+12. | 0.86+0.
zzﬂg/L nsd nsd 50 sd 56 nsd
21£1.89 || 234£2.06 | 18£11.85 | 0.59+0.
26ﬂg/L nsd nsd sd 48 nsd

- nsd: Significant differences (P<0.05) are not scored by
the same column.

- sd: significant differences (P<0.05) are scored by the
same column

The effect of Carbaryl on the mean of broods
number, mean of brood size and onset to
reproduction in S.vetulus

Table (9) shows that the effect of carbaryl on the
number of broods reached 5.4 and 2.75 at
concentration of 22 pg/L and 26 pg/L
respectively as compared with 5.8 for control
group. The reduction in the broods size
percentages were about 10.31% and 7.17% at
concentration of 22 pg/lL and 26 pg/L
respectively, and there are an effect of carbaryl
on onset to reproduction which is delayed for two
days as compared with control group.
Furthermore , no significant differences to be
scored at P < 0.05.

The results of this present effect reveal that
carbaryl had an adverse effect on the number
broods and number of broods size, and like these
adverse effects were observed by another study
when they exposed Daphnia spp. to sub lethal
concentration of carbaryl ranged from 1 to 5 ppb,
Another reduction was observed that carbaryl in
concentrations 5, 10, 15 and 20 pg/L reduced
clutch size of D.pulex (45). Another reduction in
the number of broods was reported when
D.magna was exposed to the sub lethal
concentrations of imidacloprid (26). The
reduction in the reproduction activity (brood no.)
also reported with different pesticides and
chemicals, for example the sub lethal
concentrations of glyphosate suppressed the
reproduction of D.magna (19). The same result
found when D.pulex exposed to herbicide Diuron
by which the reproduction significantly reduced
at 7.7 mg/L (15). The onset to reproduction was
delayed for two days when S.vetulus exposed to
22 pg/L and 26ug/L of carbaryl and this agrees
with a previous studies (6).
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The chronic effect of insecticide Carbaryl on
the mean of the total length of S.vetulus

Table (7) shows the reduction in the mean of
total length of S.vetulus after 41 days of
chronic exposure to carbaryl, it was observed
that the lowest mean of length was reported at
concentration of 26pg/L in which it reached
0.59mm and the highest reported at control
group of 1.07mm, therefore the mean of total
length was reduced when the concentration of
carbaryl was increased. There are no
significant differences to be scored between
control and exposing group at the level of
probability P < 0.05. There are differences in
the mean of total length among cladocerans
control group and chronic concentration. The
result of this study demonstrates that mean
body length decreases with the increasing in
concentration of insecticide. This reduction in
the mean of total length agrees with (6) that
carbaryl have an effect on the growth and
development of Daphnia spp. Also (20) and
(45) reported that carbaryl reduces the size of
the mature in Daphnia spp. population. In
previous study D.magna exposed to 32pg/L of
carbaryl and found no significant differences to
be detected between population of origin
(control) and carbaryl treatment in D.magna
body size (37).

Table (9): The effect of Carbaryl on the mean of
broods, mean of brood size (+ standard deviation) and
the onset to reproduction for S.vetulus

Table (10): Results obtained from ANOVA-one way test
for S.vetulus molts data in the chronic experiment with

carbaryl
Treatment group | Range of Molts Mean of Molts
SD+
Control 4-23 142+6.57
22pg/L 2-17 8.6+5.52%
26pg/L 2-19 7+6.03%

Mean of Mean of Onset to
Treatment
Brood Brood Reproduction
group
SD+ size SD+ (day)
5.843.94 2.23+0.60
Control e e 9
— 5.443.36 "
ug nsd 2+40.35 nsd
2.75+0.95 | 2.07+0.15
26pug/L e e 11

- nsd: Significant differences (P<0.05) are not scored by
the same column.

The effect on the mean of longevity of S.vetulus

The normal longevity in control was 39.6 days,
where as reduced to 20.4 days at concentration of
22 ug/L, another reduction was observed at
concentration of 26 ug/L which reached 18 days
(Fig 4). Statistical analysis shows that there are
significant differences at level of probability P <
0.05 between control and the exposed groups as
in table (7).

The result of this study indicates that insecticide
cause a reduction in the mean of longevity of
S.vetulus, and this reduction increases with
increasing concentrations of insecticide. The
same effect was observed by (20) when carbaryl
causes largest crush in the survival curve of
D.magna which reaches 40 days under carbaryl
application as compared with control which was
52 days. Fenvalerate (FV) and Diuron cause
likely  reduction in the survival of living
organisms(15, 42)

The chronic effect on the mean of molts of
S.vetelus

Statistically significant differences (p< 0.05)
observed for carbaryl at concentrations of 22pug/L
and 26 pg/LL .the number of molts reached
14.2,8.6 and 7 respectively. Table (10).
However the mean of molts are reduced during
the exposure to carbaryl as compared to the
control group. This agrees with a previous study
in which Tebufenozide and Imidacloprid affected
the molting process of all arthropods (46).
Vinclozolin and Methoprene (organophosphorus
insecticides) which are juvenile hormones mimic,
have an adverse effect on molting and another
processes regulated by these hormones (47).
These figures give an illustration to the chronic
effects of carbaryl on S.vetulus.
Therefore, we conclude the following from this
study:

1. The toxicity of carbaryl to S. vetulus

was highly affective.
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ABSTRACT

Interleukin-6 (IL-6) is a proinflammatory cytokine implicated in the immunopathogenesis of
tuberculosis (TB). TB is recognized worldwide as an important public health issue. To study the
relationship between the age of patients with pulmonary TB and serum IL-6 levels, from the other
hand, the severity of this disease with IL-6 levels. This study included 30 patients (16 female and 14
male) with pulmonary TB and 10 healthy persons (5 female and 5 male) as control group for
comparison. An ELISA assay was used to quantify IL-6 in the sera. The results showed a significant
increase of IL-6 levels with increase of age of patients, in (23-38) year old patients the IL-6 levels
(median=17.9 pg/ml, range 12.3- 29.1), while in (50-70) year old patients (median=20.5 pg/ml,
range12.4-47.2) , in comparison with controls (21-23) year old (median=2.45 pg/ml, range 1.89-2.94)
p< 0.013. Additionally, IL-6 concentrations were increasing significantly with increasing the severity
of TB, in score (+) of TB IL-6 concentration is (median=17.6 pg/ml, range 12.3-28.8), while in score
(+++) TB IL-6 concentration is (median=27.2, range 26.9-27.1) p< 0.0001. In conclusion, Serum IL-6
levels increasing with increasing patient’s age and the severity of pulmonary TB.
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INTRODUCTION

A third of the world’s population is
considered to be infected with
Mycobacterium tuberculosis and
nearly two million people die every
year from tuberculosis (TB) (1). TB
may develop anywhere in the body,
but  usually presents as  pulmonary
infection, ranging from mild
infiltration to  chronic, cavitary, and
severe  destructive  disease  (2). The
success of M.  tuberculosis as a
pathogen depends upon its capacity
to avoid destruction by host cells (3),
and the balance between the bacillus
and other host defense mechanisms
(2). Thus varies from a ’latent’
infection with no clinical symptoms
to the disseminated disease (3). The

immune response towards the
pathogen is complex and immune
parameters that confer protection
against TB are mnot yet elucidated
fully (4).

Immune recognition of M.

tuberculosis by phagocytic cells leads
to cell activation and production of
cytokines. one of these cytokines, IL-
6 which has both pro- and anti-
inflammatory properties (%), is
produced early during  mycobacterial
infection and at the site of infection
(6-7).  Lipoarabinomannan (LAM), a
complex lipid  glycoprotein  anchored
in the mycobacterial cell membrane,
stimulated mononuclear phagocytes
to release IL-6 in a dose-response
manner (8).

The aim of this study is to determine
the serum level of IL-6 in patients
with  pulmonary TB and relationship
between this cytokine and the age of
the patients, with the severity of this
disease.

PATIENTS AND METHODS

Patients: This study included 30 patients with
pulmonary TB (16 females and 14 males).
They were defined and diagnosed as TB cases
by the specialist physicians according to the
clinical, chest x-rays, and direct sputum smear
examinations by Ziehal-Nelseen’s staining
technique (9). They were consulted at Al-
Kindy Teaching Hospital from November
2010- May 2011, at Baghdad city, Iraq. For
comparison, 10 healthy persons (5 females and
5 males) were included.

Methods: -

The severity of the TB in patients determined
by direct sputum smear staining by Ziehal-
Nelseen’s method and scores of +, ++, and
+++ indicated for (1-9) bacterial cell/smear,
(10 or more) bacterial cell/smear, and (1 or
more) bacterial cell/field, respectively (9).

Serum IL-6 levels:

Blood samples (5 ml) were drawn into plan
vacationers from the antecubital vein. The
blood was allowed to clot for 30 minutes and
centrifuged at 2000 g for 15 minutes for
separation of clear serum. Sera were stored at -
20 C° until analyzed. Estimation of IL-6
concentration in serum was done by ELISA
method using US Biological kit, USA. It also
called a quantitative sandwich immunoassay.
The microtiter plate provided in this kit has
been pre-coated with a monoclonal antibody
specific to IL-6. Standards and samples are
added to plate wells with a biotin-conjugated
polyclonal antibody preparation specific for
IL-6. IL-6 if present will bind and become
immobilized and then be “sandwiched” by
biotin conjugate. In order to quantization
determine the amount of IL-6, Avidin
conjugated to Horseradish Peroxidase is added.
Only those wells that containing IL-6 biotin-
conjugated antibody and enzyme-conjugated
Avidin will exhibit a change in color, and the
color is measured spectrophotometrically at
wavelength 450nm.

Statistical analysis:

Data were analyzed statistically using
descriptive statistics Infrequencies tables,
median and slandered deviation. The non-
parameter Mann-Whitney test is used for
measuring the differences between the groups.
These were done using Mini Tab Statistical
Software Program 13.20. A p-value < 0.05 was
considered significant.

RESULTS

Serum IL-6 levels in different age groups
patients with pulmonary TB: Serum IL-6
concentrations in patients with pulmonary TB
increasing  significantly  (p<0.013)  with
increasing patient’s age. As shown in table (1).
in (23-38) years old patients group (n=12,
30%) the concentration of IL-6 was
(median=17.9 pg/ml, range 12.3-29.1), and in
(40-49) years old patients group (n=8, 20%)
was (median=19.1pg/ml, range 14.6-23.9),
while in (50-70) years old patients (n=10,
25%) was (median=20.5, range 12.4-47.2), in
comparison with controls (n=10, 25%) healthy
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persons was (median=2.45 pg/ml, range 1.89-
2.94).

Table(1): Serum IL-6 levels in different age
groups patients with pulmonary TB in
comparison with control group.P<0.013.

Patients age IL-6 levels

groups & N Median
(%) pg/ml(Min-

(year) Max)

(23-38) 12

Group G0y | 17:90123:29.1)

(40-49) 8

Group (20) 19.1(14.6-23.9)

(50-70) 10

Group (s | 205(124-47.2)

(21-23) 0

Control 2.45(1.89-2.94)
(25)

Group

Total Samples of patient’s sera=30, Control’s
sera=10

Serum IL-6 levels and severity of pulmonary
TB: As shown in table(2), there are significant
increasing (p<0.0001) between the severities
of pulmonary TB indicated as (+) score for 12
(30%) patients, (++) score for 16 (40%)
patients, and (+++) score for only 2 (5%)
patients in addition to control group 10 (25%)
healthy persons, the serum IL-6 levels are
median=17.6  pg/ml  (range 12.3-28.8),
median=19.1 pg/ml (range 12.4-47.2),
median=27.2 pg/ml (range 20.9-27.1), and
median= 2.45 pg/ml (1.89-2.94) respectively

Table(2): The relationship the severity of
pulmonary TB and serum IL-6 levels in patients
in comparison with control group.P<0.0001

Severity IL-6 levels
Score of | N (%) Median
TB pg/ml(Min-
Max)
(+) Group 12 17.6(12.3-28.8)
16
() Group | 0 | 19.1(124-47.2)
(++)
Group 2(5) | 27.2(26.9-27.1)
Control 10
Group sy | 2:4501.89-2.94)

Total Samples of patient’s sera=30, Control’s
sera=10

DISCUSSION

Serum IL-6 levels in different age groups
patients with pulmonary TB: This study
revealed that there are significant differences
between elevation of serum IL-6 levels and
increasing patient’s age. There are no such
studies to compare with that result.

Usually, the development of TB is depending
on:

1. The No. of TB in the inoculums and their
multiplication.

2. The resistance and hypersensitivity of the
host (10).

In active TB, the role of IL-6 may be
predominantly negative. This supported by
several facts: (i) IL-6 promote the growth of
mycobacteria in peripheral blood monocytes
(11, 12). (ii) IL-6 inhibits the production of
TNF-o and IL-1B, which may enhances
intracellular killing of microorganisms and
development of granulomata (13, 14). From all
that may explain the role of age become
negative and causes elevation in IL-6 level.

Serum IL-6 levels and severity of pulmonary
TB: The infected patients have elevated serum
IL-6 levels, significantly with increasing the
severity of this disease in comparison with
control healthy group. There are no previous
determined that relation ship; however, IL-6
levels were elevated in patients with
pulmonary TB (6, 15). This result may be due
to IL-6 as a proinflammatory cytokine
expressed by a variety of normal and
transformed cells included T cells, B cells,
monocytes/macrophages, fibroblasts,
hepatocytes, keratinocytes, astrocytes, vascular
endothelial cells, mesangial cells, osteoblasts ,
and carcinomas (16). The different
manifestations of infection with
Mycobacterium tuberculosis is reflect of the
balance between the bacillus and host defense
mechanisms in which the quality of host
defense determines outcome (2). So serum IL-
6 levels may be; in part, because increasing the
inflammatory cells that involved with TB. In
spit of, the human host response to TB is a
complex reaction (17).

CONCLUSIONS

In pulmonary tuberculosis, elevation of serum
IL-6 levels depended on increasing patient’s
age and the severity of the disease. More
researches requires to understanding the role of
IL-6 in relation with other defense mechanisms
and then the possibility to find new approaches
in diagnosis and treatment of this disease.



International Journal for Sciences and Technology  Vol. 7, No. 1, March 2012 33

REFERENCES

1. Dye C. (2006) Global epidemiology of
tuberculosis. Lan. 367:938-40.

2. Vander RV., Ottenhoff TH., and Meer WM.
(2002) Innate immunity to Mycobacterium
tuberculosis. Clin.Microb.Rev. 15(2):294-309.
3. Bloom BR. and Murray CJ. (1992)
Tuberculosis: Commentary on an emergent
killer. Sci. 257:1055-1064.

4. Gaikwad AN. and Sinah S. (2008)
Determinants of natural immunity against
tuberculosis in an endemic setting: factors
operating at the level of Macrophage-
Mycobacterium  tuberculosis  interaction.
Clin.Exp.Immunol. 151(3): 414-22.

5. Vanheyningen TK., Collins HL., and Russel
DG. (1997) IL-6 produced by macrophages
infected  with  Mycobacterium  species
suppresses  Tcell responses. J.Immunol.
158:330-7.

6. Law K. ,Weiden M., Harkin T, TchouWong
K., Chi C, and Rom WN. (1996) Increased
release of IL-1beta , IL-6, and TNF-alpha by
bronchoalveolar cells lavaged from involved
sites in pulmonary tuberculosis. Am.J.Respir.
Crit. Care Med. 153:799-804.

7. Hoheisel G., Izbicki G, Roth M, Chan CH. ,
Leung JC, Reichenberger F, Schauer J. and
Perruchoud AP. (1998) Compartmentalization
of pro-inflammatory cytokines in tuberculous
pleurisy. Respir. Med. 92: 14-17.

8. Zhang Y, Broser M, and Rom WN. (1994)
Activation of the interlukin-6 gene by
Mycobacterium tuberculosis or
lipopolysacchride is mediated by nuclear
factors NF-IL6 and NF-kB. Proc. Natl. Sci.
USA 91:2225-9.

9. Baron EJ, Peterson ILR, and Fingold
SM.(1999) Baily and Scott’s Diagnostic
Microbiology. Mosby, New York, USA.369-
376

10. Brook G, Carrol KC, Butel J, Mores S, and
Mietzner T.(2010) Jawetz, MELNICK, &
Adelberg’s Medical Microbiology. 25(ed).
McGraw-Hill.161

11. Denis M. and Gregg EO. (1991)
Recombinant IL-6 increases the intracellular
and extracellular growth of Mycobacterium
avium. Can. J. Microbiol. 37: 479-83.

12. Shiratsuchi H, Johnson JL, and Ellner JJ.
(1991) Bidirectional effects of cytokines in the
growth of Mavium  within  human
macrophages. J.Immunol. 146: 3165-70.

13. Schindler R, Mancilla J, Enders S,
Ghorbani R, Clark SC, and Dinarello CA.
(1990) Correlations and interactions in the
production of IL-6, IL-1 and TNF in human
blood mononuclear cells: IL-6 suppresses IL-1
and TNF. J.Blood. 75: 40-7.

14. Aderka D, Le J, and Vilcek J. (1989)
Interlukin-6 inhibits lipopolysacchride-induced
tumor necrosis factor production in cultured
human monocytes U937 cells, and in mice. J.
Immunol. 143: 3517-23.

15. Correia JW, Freitas MV, Queiroz JA,
PedreiraPerrin M, and Cavadas B. (2009)
Interukin-6 blood levels in sensitive and
multiresistant tuberculosis. Infection 37(2):
138-41.

16. Hirano T.(1994) “Interlukin-6" In: The
Cytokine Handbook, 2™ ed. Academic Press,
New York. 145.

17. Schluger NW, and Rom WN. (1998) The
host immune response to tuberculosis. Am. J.
Respiar. Crit. Care Med. 157(3): 679-91.



International Journal for Sciences and Technology Vol 7, No. 1, March 2012 34

Detection of Metallo Beta-Lactamase (MBL) Production from Acinetobacter

baumannii Isolates from Urinary Tract Infections

Ibtihal A.H. Majeed

Colege of Sciences/ Baghdad University- Iraq

ABSTRACT

Ten isolates of Acinetobacter baumannii were isolated from urine samples collected from patient
suffering from UTI obtained from Education Labs / medical city, and Re identification according to the
Api 20 E test.

Sensitivity of all isolates was tested against 23 Antibiotics. Results showed all isolates of  A.
baumannii were resistant 100% to nine antibiotics included , penicillin , ampicillin, cephalexin,
carbenicillin , Amikacin , Ciprofloxacin,Gentamicin,tetracycline and amoxicillin. Detection of Beta—
Lactamase by using rapid standard Iodometric assay and capillary tubes method , showed that seven
isolates(70%) of  A. baumannii were B- lactamase producing . All f- lactamase- producing
A.baumannii isolates were also tested for their ability to produce Extended-Spectrum Beta-lactamases
( ESBLs ) by using two methods ,the results revealed that Screening and confirmatory tests considered
the most accurate method for detection of ESBL- producing isolates, while the disk approximation was
the least accurate method in detecting such enzymes. The results of metallo-p-lactamase (MBL)
producing isolates test showed only one isolate (10%) of A.baumannii produce MBL enzyme.
Determination the MICs of ESBL-producer isolates against five f-lactam antibiotics showed that all
three ESBL- producing  A.baumannii isolates were highly resistant to both ampicillin and
amoxicillin. They were also resistant to ceftazidime, cefotaxime as range (32to
>128)(64>128)(32>128) png/ml respectively to antibiotics above .

The result of plasmid content showed that selected isolate A.baumannii 4 harbor two plasmid bands
different in size and position. . The results of conjugation experiment revealed that genes encoding for
the production of metallo B-lactamase, ESBL,reistance to several antibiotics were located on plasmid.
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INTRODUCTION

Over the years it has been shown by numerous
ecological studies that increased  antibiotic
consumption contributes to the emergence of
antibiotic resistance AR in various bacterial
genera (/). The noticeably increasing numbers of
multi-drug-resistant microbial infections have
become a serious health care problem. In
particular, the appearance of multi-drug resistant
strains of gram positive and gram negative
bacterial pathogens (2) Acinetobacter species,
including Acinetobacter baumannii, had been
regarded as one of the important groups of
opportunistic pathogens implicated in various
infections such as pneumonia, urinary tract
infection, endocarditis, surgical site infection,
meningitis, and septicemia (3) .The majority of
clinical A. baumannii isolates are highly resistant
to a variety of antibiotics, including
carbapenems, which are currently the drugs of
choice in the treatment of the severe infections
caused by this organism  (4) .

Carbapenem resistance has been observed
frequently in  non  fermenting  bacilli
Pseudomonas aeruginosa and Acinetobacter spp.
Resistance to carbapenem is due to decreased
outer membrane permeability, increased efflux
systems, alteration of penicillin binding proteins
and  carbapenem  hydrolyzing  enzymes-
carbapenemase  (5) Metallo-B-lactamase
production is an emerging mechanism of
carbapenem resistance among enteric and
nonfermenting gram-negative bacilli Five
acquired M_L classes (IMP, VIM, SPM, GIM,
and SIM) have been identified in various host
organisms, most commonly, Pseudomonas
aeruginosa, Acinetobacter species, and species
of the family Enterobacteriaceae M _L genetic
determinants are usually associated with class 1
integron structures that may reside on mobile
genetic elements, such as plasmids and
transposons .(6) , the present study was carried
out to achieve the following aims, the prevalence
of B- lactam resistance , detection of f —
Lactamase ,ESBL  and Metallo-B-lactamase
among these 10 clinical local Acinetobacter
isolates were study, as well as their genetic
relatedness were elucidated.

MATERIALS AND METHODS

Isolation of Bacteria

Ten isolates of Acinetobacter baumannii were
isolated from patient suffered from urinary tract
infection collected from urine samples |,
characterized and identified in Education
Laboratory / Medical City.

Antibiotic Sensitivity Test

The susceptibility of isolates to different
antimicrobials were determined by Kirby-Bauer
disk diffusion method (7)

Detection of 3- lactamase production

Two methods were performed to detection the
B- lactamase production in clinical isolates ,
both methods depends on detection of penicilloic
or cephalosporic acid, resulted from breakdown
of amide bond in f-lactam ring for each of
penicillins or cephalosporins

Rapid iodometric method ( 8 ):

This test was performed for all bacterial isolates
that were resistant to f3- lactam

Capillary tubes method

This test was done to all isolates according to
method described by (9)

Detection of ESBL production :

Two methods were performed to detection the
ESBLs in clinical isolates. All bacterial isolates
positive to B- lactamase production were tested
for ESBLs. These tests included :

Disk approximation method:

This method was carried out as modified by (10 )

Screening test for ESBLs production.

In screening test, the isolate would be considered
ESBL-producer, if the inhibition zone of 3GC
was as follows:_Ceftazidime < 22 mm ,
Cefotaxime < 27 mm , Ceftriaxone < 25 mm
Production of ESBLs by any of the isolates was
confirmed if a > 5 mm increase in a zone
diameter for either antimicrobial agent tested in
combination with clavulanic acid versus its zone
when tested alone.

Detection of metallo B-lactmase

This test was performed to one isolate that
showed resistant imipeneme antibiotic ( 5)

Determination of Minimal Inhibitory
Concentration Of ESBL-Producing_ Isolates (11)

Two-fold agar dilution susceptibility method was
used to determine the MICs of ESBL-producer
isolates against five B-lactam antibiotics(
Ampicillin, Amoxicillin, Cefotaxime,
Ceftazidime, and Ceftriaxone ).
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Total DNA Isolation (Salting out Method)

The method described by (12) was used in this
study with some modification to isolate both
plasmid and  chromosomal = DNA  of
Acinetobacter haumannii isolate.

Bacterial conjugation : (13)

Acinetobacter baumannii 4 isolates which resist
to Imipenem were selected ( as donor cells ) for
studying bacterial conjugation with E. coli ( as
recipient cell ) which resist to Tobramycin .

RESULTS AND DISCUSSION

Bacterial Isolates

These isolates were identified by using a
commercial identification system (Api 20
system) according to the instractions of the
manufactures.

Antibiotic sensitivity Test :

All  Acinetobacter isolates were tested for their
sensitivity toward twenty three antibiotics discs
using disk diffusion method. All isolates were
found to be resistant to at least 9 antibiotics
tested. Hence all the isolates were considered to
be multidrug resistant. (Table 1)

These isolates were 100 % resistant to some
antibiotics related to Beta- lactam group such as
penicillin , ampicillin, cephalexin, carbenicillin ,
Amikacin ,
Ciprofloxacin,Gentamicin,tetracycline and
amoxicillin (figure 1). It was found that major
mechanism of resistance in gram- negative
bacteria causing clinically significant infection
is the expression of B-lactamases, of which there
are several classes including plasmid-encoded
and chromosomally encoded enzymes (14 ). It
was also clear from figure (1) that 70 % of
A.baumannii  isolates  were resistant to
piperacillin , and ( 60 % ) were resistant to
cefixime.

These results are in agreement with those results
being reported by other researchers who found
that chromosomally encoded resistance to first
and second generation cephalosporins in gram
negative bacteria has been emerged in many
hospitals (15, 16)

The present study revealed the high level of
resistant to third generation cephalosporins (

3GC ) among A.baumannii which were resistant
to cefotaxime , ceftriaxone , ceftazidime in
percentage( 60% ,70% ,90% respectively.

These results are in agreement with (17) who
found that a high level of antibiotic resistance
in Acinetobacter were resistant to the antibiotics

tested including the  third  generation
cephalosporins.
The therapeutic strategies to control

infections due to 4.baumannii isolates has to be
carefully formulated, and since most of the
isolates were sensitive to imipenem and
azteronam except A.baumannii 4 showed
resistant to it, it might serve as the drug of
choice for the treatment of infections caused by
Acinetobacter strains.

Results of figure ( 2) showed the isolates were
highly resistance to others antibiotics groups as
shown in table (1) such as gentamycin ,
tetracyclin , Ciprofloxacin and amikacin (100%) ,
they were moderately resistant to Trimethoprim
and chloramphenicol (50 % ) and Norfloxacin
(60%) to highly resistant to tobramycin (90 %)
(figure 3).
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Table (1): Sensitivity of A.baumannii isolates towards antibiotics groups

Strains

ezl IZEIEEIEE I EIECEER 2B
(A.baumannii 1 R R RRERFPFRFFFRREPFRRERRRRERRER
A baumannii 2 |S  [R IR R R R [R R |s |s R [R R |s |R IR S IR IR IR IR IR IR
A.baumannii 3 |S IR IR R R [R [S s s Is ISIs s R Is S IR S IR IR IR IR
pamamnii 4l e R R R R R R RR R R R R RRRRRRRRE
4.baumannii 5 |S IR IR R R [R [S S [S IS IS Is s |Is IR S [R IR S IR IR IR IR
A baumannii 6 S [R IR R [R [R [R IR S |Is IR IR IR S |R IR |s IR S IR IR IR IR
4.baumannii 7S IR IR R [R [R [R IR S |Is IR S IR S |R S [R IR IR IR IR IR IR
A.baumannii 8 |o |R IR R [R [R [R IR s |s IR [r IR S |R S |s IR IR IR IR IR IR
(d.baumannii 9 g R IR R R [R [R [R s |s R [R IR IR |R R R IR S IR IR IR IR
A.baumannii 10|¢ R IR R R [R [Ss [s [s Is s [s IR S |R S s IR S IR IR IR IR

Figure (3) : Susceptibility test
Acinetobacter baumannii 4

for
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(18) refers to The susceptibility of 19 isolates of
Acinetobacter baumannii to imipeneme (100%)
and resistance 100% to (Cotrimoxazol
Nitrofurantoin , Carbenicillin, Tetracycline |,
Aztreonam , Ciprofloxacin , Cephalothin ) .

(19) referred to outbreak of multidrug-resistant
Acinetobacter baumannii in US service members
injured in Iraq as a result of military operations
in Iraq.

Detection of - Lactamase Production

Rapid iodometric method and capillary tubes
methods were used for detection of - lactamase
production in B- lactam resistant Acinetobacter
baumannii isolates.

The results showed that 7 isolates from
A.baumannii ( 70 % ) gave positive reaction with
rapid iodometric method and acidometric
method. (figure 4), ( figure 5)

According to high ratio of resistance ( 100 % ) to
more than antibiotics that related to p— lactam
group this indicate the [-lactamase-producing
isolates have an enzymatic mechanism of
resistance represented by the production of B-
lactamases.

Many studies reported that carrier rates of Gram-

negative bacteria increase during staying in
hospital, and of persons outside hospitals
especially in patients receiving antibiotic

treatment (20 ).The transfer of bacteria from the
hospital environment would appear to be the
most likely source involved ( 21 ).

i |

Figure ( 4 ):Detection of p-lactamase production in
isolates by iodometric assay

A - isolate A. bauamnnii 3 (negative )
B- isolate A. bauamnnii 4 (Positive)

Figure ( 5 ):Detection of p-lactamase
production in isolates by
capillary tubes method.

A- Isolate A. bauamnnii
B- Isolate A. bauamnnii

4 (Positive)
3 (negative )

Such B-lactamase detection tests do not provide
any information about what type of B-lactamase
is present. A side from chromogenic methods, -
lactamase production can be detected by various
biological methods, which depend on the B-
lactamase produced by one organism . More
useful biological methods are the double-disk
tests used to examine the synergy between
clavulanate and ceftazidime to detect ESBLs
(22;23).
Detection of Extended-Spectrum _ f3-
Lactamases:

Disk Approximation Method

In this test, results were determined depending on
enhancement of the inhibition zone between a
beta- lactam disks ( CTX, CAZ, CRO and AZT )
and augmentin disk ( amoxicillin-clavulanate —
20/10 pg/ml ), as indication for the presence of
an ESBL.

From seven J- lactamase producing isolates,
only four (57% ) isolates of A. baumannii were
ESBL—producers ,these were A. baumannii 2, A.
baumannii 4, A. baumannii 6 ,and A.
baumannii 8 . ( figure 6 ).

(17) reveled that ESBL production in
Acinetobacter was 28 percent in india and vary
from 46 per cent in Turkey to 54.6 per cent in
Korea .

Clavulanic acid inhibits a wide range of [-
lactamases, including the plasmid-mediated
enzymes such as TEM and SHV which are wide-
spread among the Enterobacteraceae. ESBLs are
also highly susceptible to inhibition by clavulanic
acid (24 ).

Using this test, results of the present study
showed that the prevalence rate of ESBL-
mediated resistance  to third-generation
cephalosporins (3GC ) was 57 % to A.baumannii
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Figure (6): Detection of ESBL production in 4.

bauamnnii 4 by disk approximation method
1-  Amoxicillin-clavulanate disk (20/10 pg ).
2-  Ceftazidime disk (30 pg).

3-  Cefotaxime (30 pg)

4-  Ceftriaxone (30 pug)

5-  Aztreonam (30 pg)

Many clinical laboratories have problems
detecting extended-spectrum beta-lactamases
(ESBLs) and plasmid-mediated AmpC beta-
lactamases. Failure to detect these enzymes has
contributed to their uncontrolled spread and
sometimes to the therapeutic failures (25 ).

Screening and confirmatory tests recommended
by NCCLS

Results in table (2) showed that three isolates
(42.8)% were produce ESBL which detected by
this method. (Figure 7).

These isolates were found to produce ESBLs,
and they are considered as non- susceptible to
all penicillins, cephalosporins ( including
expanded-spectrum  cephalosporins ) and
aztreonam, regardless of the susceptibility test
(26,27).

Especially feared are epidemic hospital
infections caused by multi resistant strains

particularly that produce ESBLs . ESBLs are
usually plasmid mediated. Since these plasmids
are easily transmitted among different members
of the Enterobacteriaceae, accumulation of
resistance genes results in strains that contain
multiresistant plasmids( 23 ).

Prevalence of ESBL enzymes has been
increasing in many parts of the world. Infections
caused by ESBL producing isolates are difficult
to treat, because they confer resistance to all
currently available [-lactam agents, except
imipenem, and in some cases piperacillin—
tazobactam . (28 ). In addition, ESBL
production is usually associated with resistance
to other classes of antimicrobial agent, such as
aminoglycosides and fluoroqui-nolones (29 ).

Figure (7):Detection of ESBL production in A.baumannii
4 by confirmatory tests recommended by NCCLS
1- Cefotaxime disk (30 pg ). 2- Cefotaxime disk ( 30 pg )
with clavulanic acid . 3 — Ceftazidime disk (30 pg)
4 -Ceftazidime disk ( 30 pg ) with clavulanic acid . 5-
Ceftraxone disk (30 pg ) 6— Ceftraxone disk ( 30 pug ) with
clavulanic acid .

MICs
Isolates

Determination of ESBL —producing

The MIC values were based on break point
recommended by (27) for estimation of the
response.

Results in table (2) showed that all the three
ESBL- producing Acinetobacter isolates were
highly resistant for both ampicillin and
amoxicillin with concentrations reached to
2048 , and the lowest MIC for the isolates was
for Cefotaxime and Ceftriaxone as it ranges (
32 - 128) pg/ml. On the other hand the MIC
values of cefotaxime and Ceftriaxone for 2
isolates of 4. baumannii was 32 pg/ml, which
were less than the break point value ( > 64
pg/ml ). Results from a local study showed that
gram-negative enteric rods were 100 % resistant
to ampicillin and amoxicillin (30).
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Table (2) : Initial screening test for ESBL—producing Acinetobacter Isolates

No. of B-lactamase | Inhibition zone ( mm )
Producers isolates
Cefotaxime Cefotaxime Ceftazidime Ceftazidime Ceftriaxone +
(<£27) + + Ceftriaxone clavulanic
clavulanic (£22) clavulanic (£25) acid
acid .
acid
A.baumannii 1 24 28 21 21 21 28
A .baumannii 2 27 27 R R 23 23
A.baumannii 4 R R 13 16 R R
A .baumannii 6 21 22 18 20 25 25
A .baumannii 7 R 15 13 20 R 11
A.baumannii 8 23 23 R R 24 25
A.baumannii 9 20 26 14 20 21 28

(18) determined in her study the Minimum
inhibitory concentration ( MIC) of 8§ antibiotics
(Ciprofloxacin , Gentamicin , Tobramycin |,
Amikacin , Cefotaxime , Pipracillin , Pipracillin
+ Tazobactum , Cefipeme ) against 19 1solates
of A. baumannii, which they were (4 —512, 8
—->1024 ,4->1024 ,4-256,16 —>1024, 8 —
256 ,8 —512) pg /ml respectively .

Resistance of gram-negative enteric rods to first
generation cephalospo-rins, was due to the
plasmid-mediated B-lactamases TEM-1, TEM-2,
and SHV-1. 31 , 32 ). High MIC values of
Acinetobacter isolates in the present study
suggests that ESBL enzymes are endemic in
study area. Furthermore, epidemiological studies
are necessary to determine whether such isolates
exist in the community, or remain largely
confined to environmental samples (from which
they were obtained) or hospitals where they
produce nosocomial infections.

Some researchers in Iraq (30) mentioned that
gram- negative enteric rods, were resistant to
amoxicillin,  cephalexin, and cefotaxime
depending on the break point values
recommended formerly by (33). In fact, these
isolates should be regarded sensitive to these
antibiotics according to the recent break points
recommended by NCCLS (33 ;34).

Table (3): MICs of number of - lactam antibiotics
for ESBL-producing by Acinetobacter isolates.

MIC (pg/ml )of:

AMP Amx CTX CAZ CRO
(@32pg | (232pg | (264pg | (232pg | (264pg
/ml) /ml) /ml) /ml) /ml)

Isolate

A.baum 2048 2048 >128 >128 >128
annii 4

A.baum | 1024 1024 32 64 32
annii 7
A.baum | 128 512 32 64 32
annii 9

* Numbers between backets refer to break points
recommended by NCCLS (2003b).

AMP,Ampicillin; Amx, Amoxicillin; CTX, Cefotaxime;
CAZ, Ceftazidime; CR0, Ceftriaxone

Detection _of  metallo-B-lactamase MBL
producing isolates

The detection of metallo-B-lactamase (MBL)
producing isolates is necessary to prevent their
dissemination. Frequency of MBLs producing
strains among multidrug resistant (MDR)
Acinetobacter species was evaluated by using
imipenem-EDTA disk method. One isolate of
A.baumannii , which showed resistant to
imipenem were checked for MBL production,.
MBL was produced by A. baumannii 4 , The
average zone diameter difference between
imipenem disk and imipenem plus EDTA disk
for MBL-positive isolate was 25 mm (Figure 8).
JIn addition ,the present study demonstrate the

MBL A. baumannii producer isolate also
showed resistance to other important groups of
antibiotics including third generation

cephalosporin, aminoglycoside and quinolone .

In majority ,the result indicate that the percentage
of MBL producer isolate 4. baumannii was 10%
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and this was agreement with the study (35 )who
showed that 22.2%  of Acinetobacter spp
isolated from urine were MBL-producing .’

Metallo-beta-lactamases ~ have been reported
worldwide, especially in Asia and western
Europe, and confer resistance to all beta-lactams
except aztreonam  ( 36) , also the study in the
Middle East have been reported of infection
caused by carbapenem-resistant A. baumannii
strains  having occurred in the United Arab

Emirates, Qatar, Iran and Bahrain (37)

It is important to follow antibiotic restriction
policies to avoid excessive use of carbapenem
and other broad spectrum antibiotics. Finally, to
understand the epidemiology, there is a need of
genetic analysis and also the typing of metallo-f3-
lactamase enzymes.( 38).

Figure (8):Detection of Metallo-B-Lactamase
production in A.baumannii 4 by

1- Imipenem disk (10 pg).
2- Imipenem disk ( 10 pg ) with EDTA

Isolation of Plasmid DNA :

A. baumannii 4  isolate was selected and
detected for their plasmid profiles . The results
showed that the isolate  A.baumannii 4
possesses two small plasmid. (figure 9), this
isolate was also P-lactamase producer and
resistant to most antibiotic that were used in this
study especially the p-lactam antibiotic related
to 3GC, such as ceftazidime ,ceftraxone and
cefotaxime which are markers for the presence
of extended-spectrum B-lactamases. They were
also rapid P-lactamase producers within few

seconds , in addition the ability of isolate 4.
baumannii 4 to produce Metallo-B-lactamase
(MBL).

The production of p-lactamase as well as
resistance to B-lactam antibiotics may indicate
that these properties may be carried on plasmid
that was detected in this isolate.

Chromosomal DINA

Plasmid DINA

Figure (9) : Agarose gel electrophoresis of
plasmid DNA from isolates of A. baumannii 4
with agarose concentration (0.7%),voltage
Svolt/cm,during 1.Shr

Lane 1 and 2 : plasmid profile of isolate. 4
baumannii 4
Lane 3 : plasmid profile of isolate E.coli

Bacterial Conjugation

The bacterial conjugation was carried out in
order to detect the role of plasmid in transferring
of drug resistance as well as metallo (-
lactamase. one ESBL producing isolate (
A.baumannii 4 ) used which harbor more than
one plasmid band, this isolate was considered as
donor cells ( resistant to imipenem ) and the
isolate E. coli (resistant to tobramycin) as
recipient.

Results of Table ( 4) revealed that the
conjugation between the E. coli and
A.baumannii 4 isolate was successful . The
conjugation frequency for this transconjugants
was ranged from 0.9 x 107 in isolate E. coli .
The transconjugants expressed their antibiotic
resistance when they were able to grow in
selective medium containing tobramycin ( at
final concentration of 10 pg/ml) and imipenem
(at final concentration of 10pg/ml).  The
acquisition of  tobramycin resistance in
recipient cell indicated that this property was
plasmid-mediated. These transconjugants were
also able to give positive result in metallo f-
lactamase production test.
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Table (4) :Results of conjugation between metallo
ESBI- producing Acinetobacter isolate with the E.
coli isolate .

Total No. of
Isolate Conjugation
Transconjugants | Recipient frequency
cells
A. 2.6 x 10° 2.8x 10° 0.9x10%
baumannii

figure (10 ) shows results of bacterial
conjugation of isolate A.baumannii 4 and E coli
which revealed that the plasmid band were
transferred from donor to recipient cells. Lane A
represents the standard strain E. coli,. Lane C
represents plasmid profile of metallo and ESBL-
producing isolate = A.baumannii 4 , which
possesses two small plasmid . some plasmid
were transferred to the recipient cell ( lane B )
during conjugation, conferring metallo f-
lactamase and ESBL production trait to the
recipient cell .

Chromoso

Plasmid

Figure (10 ) : Agarose gel electrophoresis of
plasmid DNA from isolates of A.bauamnnii and
their transconjugants (in E. coli ) with agarose
concentration (0.7%),voltage Svolt/cm,during 1.5hr
Lane A : DNA content of E. coli isolate Lane C
:Plasmid profile of A.bauamnnii 4 isolate.
Lane B : plasmid profile of transconjugant
resulting from conjugation between A.bauamnnii
4 with E. coli isolate .

CONCLUSION

It can be concluded from the results above, that
the expression of metallo B-lactamase, ESBL,
production, were plasmid-encoded, transferred to
the recipient isolate , which received these
properties. It is probably that metallo B-
lactamase production property , in the clinical
isolate, were carried on a non-conjugative
plasmid that was transferred by mobilization, by
the aid of first plasmid, to the recipient cell. It is
also important to know, that the particular
plasmid carrying particular property, can be
detected by performing transformation process.
Because of their transfer among bacterial genera
as well as their facilitating transfer of non-
conjugative plasmids, the conjugative plasmids
are considered very dangerous, being able to
confer resistance to P-lactam and very large
numbers of other antibiotics. Gene transfer may
occur across a very broad host range, such as
between Gram-negative and Gram-positive
bacteria (39) . (6) refer to metallo - lactamase
genetic determinant are usually associated with
class 1 integron structures that may reside on
mobile genetic elements ,such as plasmids and
transposons .

In another study , Acinetobacter strains were
examined for their ability to transfer their
resistance to aminoglycosides and  third-
generation cephalosporins, and their production
of beta-lactamases and it was found that similar
strains harbor a self-transferable multiresistant
plasmid (80 kb) with similar EcoRI and HindIII
restriction patterns.This plasmid encodes an
extended-spectrum beta-lactamase which confers
high- level resistance to third-generation
cephalosporins and aztreonam ( 40) .

The transconjugants in the present study, were
detected for their ability to produce B- lactamase
enzyme in order to prove that this property is a
plasmid-mediated. Results revealed that the
transconjugants were able to produce metallic (-
lacatamase enzyme .
Trersconjugants were also tested using antibiotic
susceptibility test to detect the type of plasmid-
encoded resistance transferred during
conjugation.  Results showed that the
transconjugants have acquired multiple resistance
for different antibiotics compared with the
original donor cells.
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Efficacy of Ceftazidime Plus Amikacin as an Initial Empirical Therapy For

Adult Patients With Febrile Neutropenia
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ABSTRACT

Empirical broad-spectrum antibiotic therapy remains the cornerstone of treatment for febrile
neutropenic patients. This approach has been shown to significantly reduce the morbidity and mortality
from severe infection in particular gram-negative bacteraemias.

The aim of this study was to evaluate the efficacy of ceftazidime plus Amikacin as empirical therapy in
patients with febrile neutropenia

This study was non-randomized prospective trial conducted in the national center of hematology in
Baghdad/ Iraq from May 2009 to March 2010.Fifty-four Adult patients who were treated for acute
lymphoblastic leukemia or acute myeloid leukemia and presented with febrile neutropenia included in
this study. At start of study all patients received ceftazidime 2g twice daily plus amikacin at a dose of
15 mg / kg twice daily( maximum 20 mg/kg). If fever persisted, a second-line therapy with meropenem
was administered. Teicoplanin was given for gram positive isolates or for unremitting fever after 48
hours, if clinically indicated. Amphotericin B was added after 4 days if fever and neutropenia persisted.

Eighty-nine episodes of fever and neutropenia were evaluated in 54 patients. Nineteen (21.3%) of the
episodes were documented microbiologically, while 27(30.3 %) of episodes were clinically
documented, and 43(48.3 %) were episodes labeled as fever of unknown origin. 35(39.3%) of total
episodes showed response to ceftazidime plus amikacin, while 54(60.6%) showed no response and
required treatment modification. In all cases of persistent fever, the antibiotics were changed to
meropenem within 72 hours. The predominant pathogens isolated in this study were gram-negative
organisms (63.1 %).

This study concluded that the combination therapy of ceftazidime plus amikacin is not effective as an
initial empirical therapy for adult patients with febrile neutropenia.

Key words: ceftazidime, amikacin, febrile neutropenia
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INTRODUCTION

Empirical broad-spectrum antibiotic therapy
remains the cornerstone of treatment for febrile
neutropenic patients. This approach has been
shown to significantly reduce the morbidity
and mortality from severe infection in
particular gram-negative bacteraemias (1). The
guidelines of the Infectious Diseases Society
of America (IDSA) published in 2002
recommend either monotherapy with cefepime,
ceftazidime, a carbapenem, or duotherapy with
an antipseudomonal B-bactam antibiotic in
combination with an aminoglycoside as
empirical antimicrobial therapy in febrile
neutropenic patients.(2)

Patients with leukemia who become deeply
neutropenic as a result of intensive
myelosuppressive chemotherapy are at high
risk of developing life-threatening infections,
and unless they are treated at the first sign of
infection, the rate of mortality is high.(3)
Combinations of antibiotics, for example, a
third generation cepholosporin plus an
aminoglycoside, have been preferred as they
may provide broad coverage, have high levels
of bactericidal activity, and have potential
synergistic effects, and there is the possibility
that they protect against the development of
resistance. Predominantly, the combination of
ceftazidime plus amikacin has been established
as a standard regimen. (4) Despite extensive
clinical studies since the 1970s, no single
empirical therapeutic regimen for the initial
treatment of febrile patients with neutropenia
has been recommended. The results from
previous studies are often not comparable,
because the definitions of infectious diseases
and the criteria used to assess the response to
therapy vary considerably (5, 6). This study
was designed to evaluate the efficacy of the
standard combination regimen of ceftazidime
plus amikacin as empiric treatment in leukemic
patients with febrile neutropenia.

PATIENTS AND METHODS

Eligible patients for the study included all
febrile neutropenic adults who had been treated
for either acute lymphoblastic leukemia or
acute myeloid leukemia, from May 2009 to
March 2010, at the national center of
hematology, Almustansiriya University in
Baghdad / Iraq.

All patients were more than 16 years of age
with fever (>38.5°C once or >38°C at least
twice after an interval of four hours) and
neutropenia (absolute neutrophil count [ANC]
<0.5 109/L) .were included. All patients
enrolled in this study were informed about the
investigation details of the study and gave their

written informed consent. To include a

patient additional times in the scheduled
regimen therapy of this study, at least 7
days had to pass after recovery from the prior
episode. Patients were excluded if they had
been exposed to antibacterial agents (apart
from those on prophylactic regimens) within
the preceding 48 hours. Patients with end-stage
underlying disease in whom bone marrow
recovery was not anticipated, with a serum
creatinine >250 mmol/L, severe hepatic
disease — defined as an increase (>5 times the
upper limit of normal) in the level of serum
aspartate aminotransferase, or serum alanine
aminotransferase. had a known
hypersensitivity to one of the study drugs.

Prior to the initiation of therapy, a complete
history was obtained, physical examination
done by specialist phsician, routine chest X
rays, and extensive routine laboratory tests
including a urine culture and two sets of blood
cultures (from different venipunctures) were
performed. Other cultures were taken as
clinically  indicated. =~ Follow-up  studies
including hematological analysis, blood
chemistry, coagulation tests, and urinalysis
were performed as required by the study
protocol. Bacteria were isolated and identified
by standard techniques at the Department of
Microbiology of Alyarmouk hospital or
Department of microbiology of the national
center of hematology and were tested for
antimicrobial susceptibilities by the Kirby-
Bauer disc diffusion method according to
recommendations of the National Committee
for Clinical Laboratory Standards.(7)

The Febrile episodes were divided into 3
groups: a) microbiologically defined infection,
when bacteraemias were verified or cultures
showed growth from a site of infection; b)
clinically defined infection, when a suspected
site of infection such as cellulitis was
identified without microbiological
confirmation; and c) fever of unknown origin
(FUO) or unexplained fever, when no site was
identified and no microbiological evidence of
infection was found according to previously-
published definitions(8).Responses to therapy
were divided into 3 categories: a) success
without modification — if fever and clinical
signs and symptoms (whenever present)
resolved and the infecting microorganism
(whenever isolated) was eradicated without
recurrence of the signs and symptoms of the
primary infection for at least 5 days after
completion of the initial regimen; b) success
with modification — if the initial infection was
successfully eradicated with the primary
therapy, but a second infection arose that fell
outside the spectrum of the initial regimen and
thus required the addition of another
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antimicrobial (i.e., antifungal, antiviral, or
antiparasitic); c) failure — if there is the lack of
response requiring addition to, or change in the
initial regimen or death due to infection. Total
success referred to success with or without
modification

Patients received intravenous ceftazidime (2 g
every 12 hours i.v over 10 minutes) plus
amikacin at 15 mg/kg/day, (maximum 20
mg/kg/day) twice daily infusion over 30
minutes. Patients were re-evaluated at 48 hours
after the initiation of the antibiotics. In cases of
non-response, i.e. persistent fever > 38.0 °C, or
clinical deterioration, the antibiotics were
changed to meropenem. When a resistant
pathogen was isolated, the antibiotic therapy
was individually adapted, depending on the
antimicrobial susceptibility test results of the
isolated strain. Amphotericin B was added at
96 hours if fever and neutropenia persisted.
Patients responding to the antibiotics would
continue to receive the antibiotics until
resolution of fever for at least four consecutive
days. Thereafter, the antibiotics were
discontinued, regardless of the duration of
neutropenia. Teicoplanin was added for gram-
positive isolates or for unremitting fever after
48 hours, if clinically indicated.

Nephrotoxicity and hepatotoxicity —were
defined as a rise in serum creatinine,
transaminases, bilirubin, or alkaline
phosphatase by at least twice the upper limit of
the normal range. Blood chemistries were
measured at least three times per week during
the antibiotic therapy. Assessment of
ototoxicity was done at the bedside, evaluating
for vertigo with vomiting, nystagmus, and
tinnitus as signs of inner ear dysfunction.
Adverse effects were recorded and assumed to
be probably antibiotic-related, if they occurred
in the absence of other toxic agents or
predisposing factors. The study data were
analyzed using the Statistical Package for
Social Science for Windows version 15

RESULTS

Eighty-nine episodes of fever and neutropenia
were evaluated in 54 patients. Nineteen
(21.3%) of the episodes were documented
microbiologically, while 27(30.3 %) of
episodes were clinically documented, and
43(48.3 %) were episodes labeled as fever of
unknown origin. Only 35(39.3%) of total
episodes showed response to ceftazidime plus
amikacin, while 54(60.6%) showed no

response and required treatment modification.
In all cases of persistent fever, the antibiotics
were changed to meropenem within 72 hours.
The predominant pathogens isolated in this
study were gram-negative organisms (63.1 %).
Table 1 shows the characteristics and
demographic data of the 89 evaluable episodes
in leukemic febrile neutropenic patients. Of the
89 episodes, 19 (21.3%) were regarded as MDI
with or without bacteraemia, 27 (30.3%) as
CDI, and 43 (48.3%) as FUO. The most
frequent CDI was cannula site infection (9/27),
then chest infection (8/27), followed by urinary
tract infection (5/27), mucositis (3/27). Oftitis
media (2/27), and of the 19 episodes of MDI,
12 were gram-negative bacteria, and 7 were
gram-positive bacteria. Table 2 shows the
bacteria isolates with the results of
antimicrobial susceptibility testing as follows :
4/7 (57%) of gram-positive bacteria (one not
tested) showed in vitro susceptibility to
ceftazidime plus amikacin respectively, while
8/12 (67%) of gram-negative bacteria showed
in vitro susceptibility to ceftazidime plus
amikacin.
The response rate achieved without a need for
treatment modification was 35(39.3%) of total
episodes, while 54(60.6%) showed no response
and required treatment modification. The
causes of failure in 54 (60.6%) episodes
included, persistent or relapsing fever after 48
hours in 35 (39.3) episodes, culture and
sensitivity results in 8 (9%) episodes, fungal
sepsis in eight (9%) episodes, perianal abscess
in one (1.1%) episode, and death due to
overwhelming septicaemia in 2 episode
(2.2%). Overall, second-line therapy with
carbapenem was chosen to treat 38 (70.3%) out
of 54 episodes, a triple antibiotic combination
(piperacillin-tazobactam plus amikacin and
teicoplanin) was chosen in twelve episodes
(22.2%), and a combination of two antibiotics
and antifungal (piperacillin-tazobactam plus
amikacin and antifungal) was chosen in four
episodes (7.4%). 12 febrile episodes that
received carbapenem needed addition of
empirical antifungal treatment due to persistent
fever. Mild gastrointestinal  intolerance
occurred in 15 out of 89 (13.4%) episodes.
Transient skin rash occurred in one patient.
Side effects were generally mild and did not
lead to any discontinuation of treatment.
During this study, neither nephrotoxicity nor
hepatotoxicity was detected.
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Table (1): clinical characteristic of patients and febrile episodes

Patients Febrile episodes
Total no. 54 89
Median age (years)(range) 24(15-72)
Gender(male/female) 51/38
Cause of neutropenia no. (%)
Acute lymphoblastic leukemia 22(40.7) |37(41.5)
Acute myeloid leukemia 32(59.2) | 52(58.4)
G-CSF added no. (%)
Yes 50(92.5)
No 4(7.5)
Prophylaxis antibiotic no. (%)
Yes 51(94.4)
No 3(5.6)
Median ANC at presentation x 10° (range) 0.3(0.1-0.5)
Episode classification no. (%)
Microbiologically documented 19(21.3)
Clinically documented 27(30.3)
Fever of unknown origin 43(48.3)

G-CSF:granylocyte-colony stimulating factor; ANC:absolute neutrophil count

Table(2) Causative microorganisms isolated from 19
febrile episode

Microorganism | No. of | Ceftazidime | Amikacin
isolates | sensitive sensitive

Escherichia coli | 3 1/3 3/3

Staphylococcus | 2 1/2 2/2

aureus

Pseudomonas | 3 2/3 3/3

aeroginosa

Klebsiella 1 1/1 1/1

pneumoniae

Enterobacter 2 1/2 2/2

spp.

Bacillus 1 1/1 1/1

Streptococcus | 2 1/2 1/2

pneumoniae

Enterococcus 1 1/1 1/1

faecalis

MRSA 1 n/a n/a

Acinetobacter 1 1/1 11

spp.

Moraxella 2 2/2 2/2

total 19

NA: not available; MRSA: methicillin-resistant
Staphylococcus aureus
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DISCUSSION

The use of broad-spectrum antibiotics in
combination  with  aminoglycosides  as
empirical treatment for febrile neutropenic
episodes has been well-documented in various
published studies (9).In our center, the
combination of ceftazidime and amikacin has
been the standard empirical antibiotics therapy.
However, a rising number of resistant gram-
negative and positive pathogens to the third
generation cephalosporin were alarming after
its prolonged use or irrational use.

Ceftazidime was considered promising
therapeutic option for empirical treatment as a
component of combination therapy. It has a
wide range of activity against gram-positive
pathogens and gram-negative pathogens. (10).
this study, was designed to evaluate the
efficacy of this combination as empirical
therapy for febrile neutropenic patients. In this
study, in vitro susceptibility test showed that
only 57% of gram positive and 67% of gram
negative was sensitive to ceftazidime plus
amikacin which agreed with the study of
Cometta ef al in which they stated that
sensitivity for gram positive and negative for
this combination were 35%, 62% respectively.
Regarding response to treatment, this study
showed that this combination has inferior
results (treatment failure 60.6%) in which the
antibiotics were changed to carbapenem within
72 hours in contrast to other studies which
showed higher response rate to ceftazidime
plus amikacin and the probable cause for this
difference is the irrationals use of antibiotic
here in our hospital with no précised
recommendation to decrease the emergence of
antibiotic resistance (12) Comparing the results
from the present study with those of other
studies may be inappropriate, mainly because
of considerable variations in the duration of
neutropenia, the definitions of infectious
diseases, the criteria used to assess the
response to therapy, and the local patterns of
infection and antibiotic susceptibilities (13,14)

In the past decade, many cancer centers had
experienced a major change in the etiology of

bacterial infections occurring in neutropenic
patients. While gram-negative bacteria were
predominant in the 1970s and early 1980s,
gram-positive bacteria have recently increased
in frequency, and seem to have largely
superseded gram-negative bacilli in many
institutions (4,11,15). Contributory risk factors
for the increased incidence of gram-positive
infections in neutropenic cancer patients
include the frequent presence of oropharyngeal
mucositis  following intensive  cytotoxic
chemotherapy, altered skin integrity due to
long-term indwelling vascular catheters, or
cannula and the use of quinolone prophylaxis
(16) In contrast to previous studies that
reported predominance of gram-positive
organisms isolated in neutropenic cancer
patients , gram-negative bacteria were
predominant in the present study, accounting
for 63.1% (12/19) of monomicrobial
infections. This may in part be attributable to
avoiding the use of quinolone prophylaxis in
our patients with limited number of patients in
our unit use a central venous line. In fact, a
more parsimonious use of quinolone
prophylaxis has already been accompanied by
a reversal of the gram-positive shift, with the
re-emergence of a larger number of gram-
negative infections in several centers (17)

In this study, antimicrobial modifications were
required in 60.6% of 89 episodes. As in other
studies, the modification of antimicrobial
therapy in our study was more often indicated
in patients with MDI or CDI than in FUO.
About 39.3% of the treatment modification
performed in this study was due to persistent
fever longer than 48 hours after initiation of
antimicrobial therapy. This could be due to the
more stringent definitions of failure of
empirical therapy used in this trial. In many
trials, the evaluation of response is usually
performed at 72 hours. (18)

Safety profiles of this combination were
generally well tolerated and adverse effects,
when present, were mild, easily tolerated, and
reversible.
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Table (3) : comparison of previous studies with the present study

Author year | No.of Results of study Predominant
patients Micro-
With FN organism
Cometta et al 1994 | 696 Pipracillin+amikacin more Gram +ve

Effective than ceftazidem+

Amikacin
Giamarellou et | 2000 | 263 Monotherapy not indicated in FN, ceftazidem + amikacin | Gram +ve
al had inferior result in FN with Gram — ve bacteria
Serefhanoglu 2006 | 60 Ceftazidem, pipracillin, and meropenem when combined | Gram — ve
et al with amikacin are equally effective
Mamidah etal | 2007 | 55 Cefepime + amikacin had good efficacy and tolerance Gram — ve
Alwan et al 2011 | 54 Ceftazidem+ amikacin had inferior result Gram — ve

In conclusion, ceftazidime when combined
with amikacin was not equally effective as
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ABSTRACT

Jordan regards as one of the poorest country in water resources, most water supply from wells. Al
Yaduda well is important supply with fit water for the capital Amman city. Water contamination by
pathogenic bacteria is the major problem in developing countries. Several outbreaks causes by water
contaminants had been reported in Jordan and neighborhood countries. For this purpose, 50 samples
from drinking water supply from Al Yaduda well were collected and assessed by using lactose
fermentation broth for MPN to exclude Coilform bacteria, MacConkey , Sabouraud media and nutrient
agar to identify bacterial isolates. 26 percent of water samples were identified having bacterial growth.
The identified types of bacteria were namely genera, E. coli, S.aureus, Bacillus species and yeast.
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INTRODUCTION

Water contaminated with microbiological and
chemical constituents can cause a variety of
disease. ~ Water intended for  human
consumption should be safe, patable and
aesthetically pleasing. Water sources have
different qualities influenced by natural or
anthropological ~ pollution. = The  major
contaminated water pollutants are pathogenic
microorganisms, metals and chemicals which
make the water non drinkable (1, 2). Every 8
seconds, a child dies from water related disease
around the globe (3). 50% of people in
developing countries suffer from one or more
water-related diseases. 80% of diseases in the
developing  countries are caused by
contaminated water( 3). Now days the concern
is increasing due to outbreaks of
cryptosporidiosis (4, 5), hepatitis (6), giardiasis
(5) and coliform bacteria (7, 8). Coliforms are
not a single type of bacteria, but a grouping of
bacteria that includes many strains, such as E.
coli. They are ubiquitous in nature, and many
types are harmless. Therefore, it is not
definitive that coliform bacteria will cause
sickness (9, 10). The occurrence of Coliforms
bacteria in the water indicate that water
possible contaminated, the total coliforms are
standard by which microbial contamination is
measured (9). Therefore, the presence of
Coliform bacteria does not necessarily mean
that pathogenic microbes are also present.
However, if large Coliform quantities are
detected, the presence of other microbes
should be checked (11).

During 2007 thousands of Jordanian has been
suffered from illnesses related to water
contamination in village and town across the
Kingdom (12,13). Again, at the summer of
same year, nearly 1000 people from village
near northern city of Mafrag suffered from
severe diarrhea and high fever due to
contamination of water with Cryptosporidium
(13). Several outbreaks occur during the recent
years due to contamination of water supply,
but the health authorities tried to blame a small
local restaurant for selling spoiled food.

Jordan is considered as one of the four most
water scarce countries in the World (14,15).
The limited water resources are exposed to
pollution. Population growth is expected to
increase the pressure on available water
resources. Conventional water resources in
Jordan consist of groundwater and surface
water. Twelve groundwater basins have been
identified in Jordan (16).

Al Yaduda well supply almost western
Amman area located at Airport road, were not
subjected to such study for detection of
unpleasant microbes in the water. The goal of
this study is to detect microorganisms in
chlorinated water distributed to restaurants,
hotels and houses.

MATERIALS AND METHODS

Sample Collection

Fifty = Samples  were  collected  for
microbiological quality analyses. Sampling
was done aseptically into sterile plastic bottle.
All the samples were properly labeled and
accompanied by complete and accurate data
(including the date and time of collection, and
the type of source of the sample) of each
sample. Prior to filing, the sample bottles had
rinsed out two or three times with water to be
collected. Microbiological analyses were
conducted within 3 hours after the collection of
samples (17).

The Most Probable Number (MPN)

The presumptive test is a specific for detection
of coliform bacteria. Measured amount of
water to be tested, sample was applied to
lactose fermentation broth (17,18) containing
an inverted g(a)ls vial (Dirham tube) and

incubated at 37 C for 24 hours. Because these
bacteria are capable of using lactose as carbon
source while other enteric organisms are not,
their detection is facilitated by use of this
medium (18).

Isolation and identification of microorganisms

MPN culturing tubes show turbidity was
selected for cultivation on Nutrient agar,
Sabourada  and MacConkey agar. After 24
hours of incubation at 37C, colonies of
different colors from different samples were
isolated. Then these colonies from each sample
were counted and then picked up and streaked
on nutrient agar plates to obtained pure culture.
Distinguishably, there were three different
color colonies Yellow smooth colonies,
Creamy, large rounded colonies and small pink
colonies. Colonies were examined after
incubation on plates for 24 hours at 37C.
Biochemical tests were performed to
identification of bacteria (19, 20).
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Protozoa test: A drop of water from Al-
Yaduda well sample put on a clean slide than
adds a drop of iodine to the slide of water
sample and covered with cover slide. The
sample was examined under microscope (5).

Table (1). The MPN of water samples taken from
Al- Yaduda Well

RESULTS AND DISCUSSION

The current study reveals the contamination of
chlorinated drinking-water supplies from
Al Yaduda well in Amman region of Jordan.
This finding confirm the previous studies done
in Zarqa area (9) and different areas in Jordan
(2). Out of 50 samples, only 13 samples show
positive reaction when examined by MPN in
table (1). This percent regards as high percent
(26%) and gives cause for consideration alarm,
because the source of contamination belong to
faecal coilform and other bacteria, on other
hand that need intensive efforts to prevent
contamination of ground water.

Sample No. No. of positive tubes MPN +/100 | Sample No. No. of positive tubes MPN -/ 100
out of 5 out of 5
Y1 0 <1.1 Y26 0 <1.1
Y2 1 1.1 Y27 0 <l.1
Y3 0 <l1.1 Y28 0 <1.1
Y4 1 1.1 Y29 1 1.1
Y5 0 <1.1 Y30 0 <l.1
Y6 0 <l1.1 Y31 0 <l.1
Y7 1 1.1 Y32 0 <l.1
Y8 0 <l1.1 Y33 0 <l.1
Y9 0 <1.1 Y34 0 <1.1
Y10 0 <1.1 Y35 0 <l.1
Y11 0 <l1.1 Y36 1 1.1
Y12 0 <l1.1 Y37 0 <l.1
Y13 3 3.6 Y38 1 1.1
Y14 2 2.4 Y39 0 <1.1
Y15 2 2.4 Y40 0 <1.1
Y16 0 <l1.1 Y41 0 <l.1
Y17 0 <l1.1 Y42 0 <l.1
Y18 1 1.1 Y43 0 <l.1
Y19 0 <1.1 Y44 0 <1.1
Y20 1 1.1 Y45 0 <1.1
Y21 0 <l1.1 Y46 0 <l.1
Y22 0 <l1.1 Y47 0 <l.1
Y23 0 <l1.1 Y48 1 1.1
Y24 1 1.1 Y49 0 <1.1
Y25 0 <1.1 Y50 0 <1.1

MPN + : most probable number, , 1 *:turbid with gas, 1¥*:gas, 1 ***: turbid

Bacterial growth were shown on MacConkey
agar, that's mean coliform bacteria were
detected. Most isolates were grown on nutrient
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agar, mainly gram positive bacilli and cocci.
Yeast organisms colonies were detected on
Sabourad agar (Table 2). The detection of
gram positive bacilli and cocci are indigenous
microorganisms in water (1, 17, 19). No
protozoa were detected from Al- Yaduda well.

Coliforms are used to indicate the quality of
drinking water. A large number of different

bacteria, including: Escherichia, Enterobacter,
Klebsiella, Serratia, Citrobacter and Proteus
belong to the total Coliform group. The fecal
Coliform group is an under-group of the total

Coliforms and has fewer bacteria (10, 18).

Table (2): Identification of Microorganisms isolated from Al Yaduda well

Sample code Colony morphology Gram stain Identification
Y2 Yellow smooth colonies Gram positive rod Bacilli
. Gram positive oval Yeast
Y4 Creamy colonies Gram positive rod Bacilli
Y7 White colonies Gram positive oval Yeast
Y13 Creamy, large rounded colonies Gram p OS'It'lVe oval. Yeast .
Gram positive cocci Staphylococci
Pinkish colonies on . .
Y14 MacConkey media Gram negative rod E.coli
Pinkish colonies on . .
Y15 MacConkey media Gram negative rod E.coli
Y18 Yellow smooth colonies Gram positive rod Bacilli
Y20 Yellow smooth colonies Gram positive rod Bacilli
Y24 White colonies Gram positive oval Yeast
Y29 Creamy, large rounded colonies Gram positive cocci Staphylococci
Pinkish colonies on . .
Y36 MacConkey media Gram negative rod E.coli
Y38 Small white colonies Gram positive oval Yeast
Pinkish colonies on . .
Y48 MacConkey media Gram negative rod E.coli

The results demonstrate that collectively all
water sources are poor in quality and there is a
health risk to wuse this water without
purification, so there is an urgent need to
purify water before use, especially drinking
water sources need more attention.

Non- point source delivers pollutants indirectly
through environmental changes. An example
of this type of water is when fertilizer from a
field is carried into a stream by rain, in the
form of run-off which in turns affects aquatic
life. The technology exists for point sources of
pollution to be monitored and regulated, non-
point sources are much more difficult to
control. Pollution arising from non-point
sources for a majority of the contaminants in
streams and lakes.

An ideal water works management ensures that
water supplied for public distribution should
be free from pathogenic  organisms,
undesirable taste and odors should be clear,
palatable of reasonable temperature, neither

corrosive nor scale-forming in pipes and
should be free from minerals which could
produce undesirable physiological effects.
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ABSTRACT

Colorectal cancer is one of the important public health problems in Iraq. It’s considered as the 7th
among the commonest 10 cancers by site according to the Iraqi cancer registry. Studying the fas
positive expression in colorectal cancer patients and its correlation to some clincopathological
parameters was our agenda.

In this study, 50 colorectal cancer samples (paraffin embedded sections) were used to detect fas
protein positive expression using Immunohistochemical technique .The correlation between fas
positive expression with site, type and grading was also included . The results showed that there was no
significant difference (p<0.05) between the fas protein positive expression of the cancerous tissue
compared to the resection margin which explained as an immune evading mechanism done by the
colorectal cancerous cells while in grading there was a significant difference (p<0.05) in the correlation
between the well and moderately differentiated cancerous cells and not the poorly differentiated one ,
which may be due to the expression of the mutant type of the concerned protein.

In conclusion, the positive expression of the fas protein and its correlation to some clincopathological
parameters can be used as a tool for the prognosis of the colorectal cancer cases.

Ay el Al (adlal)

Jomedll 5 7 G n ol el 8 o Cam (3 m) 3 agall Kl JSLEQN (n pfesally 00 Ol ing
il Ol o oam a8 S OBs ol oim sl el 5 e B jme n Al pall i IS L Glall b i sl
A pall = Al Gaplial) Gany LeBle saa

e mnd il fasd) Ofissd comsal a5 e A ) aiadlly (Al (Ua e um el e 5O Cien
WA Sl da a5 g iy adsar suaill 13a Jali )l X gy Laldll el Qi g8l immunohistochemistry el oapus
< Ola ) 12

e hiall agaall 5 ) el o fas Gl G sall puedl) (5 e B (P<0.05)s sine e Ui il < kil
Al el LSRN el Aa o Ly ¢ agle sLinilly dyinall Zueliall LAY (a (il pud) gl cojn il aa) 055 5 630
Odisn fasdl coadl o 4w 0 6 98 3 5 el Sl 3y el ) il 3 DAY (s (P<0.05)L sina B i < jelil
. bk 4y Ciias 08

pa jal) — sl i ey 4L Y ALaYL sl ol omsal Lasl G of A2l o3 JDA (e Uiniid
coaall Jle aai JalaS aadiinn of (Saa



International Journal for Sciences and Technology  Vol. 7 No. 1, March 2012 58

INTRODUCTION

Colorectal cancer is an important public health
problem. There are nearly one million new
cases of colorectal cancer diagnosed world-
wide each year and half a million deaths (1). In
Iraq, it’s the 7" among the commonest 10
cancers by site according to the Iraqi cancer
registry (2).

Fas is a 45,000 transmembranous glycoprotein
that is a member of the tumor necrosis
factor/nerve growth factor receptor family and
is known to be expressed in a variety of cells,
including activated T cells and tumor cells (3—
4). FasL is a 31,000 type II transmembranous
protein that is known to initiate apoptosis in
activated T lymphocytes by binding to the Fas
transmembranous glycoprotein (4).

In addition to the immune system, the
apoptotic cell death of hepatocytes, intestinal
epithelial cells, kidney cells, and ovarian cells
has been known to be mediated through this
Fas-FasL system. Moreover, expression of
FasL has also been demonstrated in various
types of tumor cells such as human melanoma,
hepatocellular carcinoma, esophageal
carcinoma, and colonic carcinoma. These
findings thus suggest that the Fas- FasL system
is involved in the immune privilege of
cancerous tissues due to a Fas counterattack
against Fas-expressing TILs (5).

The epithelial layer of the normal colonic
mucosa expresses Fas protein at high levels,
from the bottoms of the crypts to the luminal
surface (6). A functional role for Fas receptors
in the colon has not yet been demonstrated, as
the Fas ligand has not been detected in the
colon, except in subsets of lymphocytes in the
lamina propria. Expression of Fas protein in
the colon is progressively reduced during the
transformation of normal epithelium to benign
neoplasms, adenocarcinoma and, ultimately, to
metastases (7).

The extent of loss was related to the stage of
the disecase, as only 10% of adenomas
exhibited reduced Fas expression compared
with 88% of carcinomas. Total absence of Fas
was most common in non-mucinous and
metastatic tumors. If Fas is required for
apoptosis of the colonic epithelial cells, it is
possible that loss of Fas activity can contribute
to the reduction in apoptotic capacity of
colonic carcinomas. (8).

Our aim in this study is to correlate between
positive ~ fas  expression and  some
histopathological parameters like: site, type
and differentiation in Iraqi colorectal cancer
patients.

MATERIALS AND METHODS

Fifty colorectal cancer cases were collected
from both digestive system diseases and liver
teaching hospital and Baghdad teaching
hospital in 2008.

Patients data were taken from the
Histopathological reports that was written by a
professional histopathologist which concern:
site, type and differentiation of the tumor and
resection margin which was the comparison to
the cancerous tissues and confirmed to be free
of malignancy.

Adequate thin paraffin embedded sections
(S5pum thick) of tumor and resection margins
were prepared on positively charged slides for
the immunohistochemistry technique which
was done by using anti fas monoclonal
antibodies from DAKO(Denmark) .

The streptavidin biotin indirect method was
employed along with DAB 3
3’diaminobenzidine  tetrahydroclorid)  as
chromogen and the  sections  were
counterstained with hematoxylin. Cytoplasmic
staining was accepted as positive for fas
protein.

To define the ratio of positivity, 10 fields of
each slide was studied under high power
magnification (40x) and the percentage of
Cytoplasmic positivity for fas was graded as
the Shibakita method(9).

Statistical analysis was performed using
ANOVA (2 way) with significant difference
(P<0.05).

RESULTS

Fas positive Expression:

There was no significant difference (P<0.05) in
the positive of fas expression of the cancer
tissue compared to resection margin (Tablel)
(Figure 1&2).
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Table (1): The positive fas expression of the
cancer tissue compared to resection margin

Tissues Fas expr. %

Mean+SE
Tissue cancer Res.marg
A* A
Positive 13.20+5.53 9.16+4.46

* Differences A, B are significant (P<0.05) to
compare rows.

Figure (1): Immunohistochemical staining in colorectal
cancer sections. Fas cytoplasmic positive Inmunostaining
by peroxidase/DAB (brown) counterstained with

hematoxylin 40x

Figure (2): Immunohistochemical staining in
colorectal cancer sections. Fas cytoplasmic
positive Immunostained by peroxidase/DAB
(brown) counterstained with hematoxylin 40x.

Correlation between positive fas expression
and the site of the colorectal cancer site:

There was no significant difference (P<0.05) in
the positivity of the fas expression between the
cancerous tissue and resection margin inside
all colon and rectum anatomical sites (Table

2).

Table(2): The positive fas expression in all anatomical sites.

Tissues Fas expression % Mean+SE
Site of Tumor
ASC. CECUM DESC. H.FLEX RECTOSIG. RECTUM SIGMOID
Ca. R.m Ca. R.m. Ca. R.m. Ca. R.m. Ca. R.m. Ca. R.m. Ca. R.m.
A A A A A A A A A A A A A
+ve 7.00 0.0 13.5 7.87 13.6 12.00 12.20 114 4.00 0.0 15.64 12.00 14.14 10.43
Fas =+ =+ + * + + + + + + s * + 4.66
2.12 0.0 1.36 1.44 1.64 1.45 1.01 5.81 1.93 0.0 1.28 7.10 3.23

Differences A, B are significant (P<0.05) to compare rows, Ca:

cancer; R.m.: resection margin.
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There was no significant difference (P<0.05) in positive fas expression of the cancerous tissue in all
anatomical sits except the ascending and rectosigmoide colon which showed significant difference (P<0.05)
compared with the other sites while in the resection margin tissue only the hepatic flexure and the
descending colon showed significant difference (P<0.05)(table 3).

Table (3): The correlation between different anatomical sites and fas positive expression.

Tissue Fas expression % Mean+SE
Site of Tumor
ASC. CECUM DESC H.FLEX RECTOSIG RECTUM SIGMOID
A B B B A B B
7.00 13.50 13.60 12.20 4.00 15.64 14.14
Ca. Positive + + + + =+ * +
2.12 1.36 1.64 1.01 1.93 1.28 3.23
A A B B A A A
7.0 7.87 12.00 11.40 7.3 7.00 8.43
R.m Positive + + + s =+ * *
0.0 1.44 1.45 5.81 0.0 7.10 4.66
Differences A, B are significant (P<0.05) to compare rows, Ca: cancer; R.m.: resection margin.
Correlation between positive fas expression and the colorectal cancer type:
There was no significant difference (P<0.05) in positive fas expression between the cancerous tissue
and resection margin inside all the 3 types presented in this study (Table 4).
Table(4): The positive Bcl-2 expression in all types of colorectal cancer.
Tissues Fas expression % Mean+SE
Cancer type
AC MUCINOUS SIGNET RING
cancer R.m. Ca. R.m. Ca. R.m.
Positive A A A A A A
Fas 13.49+5.26 8.32+4.17 12.20+6.35 12.80+6.76 13.00+2.52 7.33+2.70

Differences A, B are significant (P<0.05) to compare rows, Ca: cancer; R.m.: resection margin

While There was no significant difference (P<0.05) in positive fas expression of the cancerous tissue

and the resection margin tissue between those 3 types of colorectal cancer(table 5).
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Table (5): The correlation between all types of colorectal cancer according to the fas positive expression.

Tissues Fas expression % Mean+SE

Cancer type
AC MUCINOUS SIGNET RING
A A A
Ca. Positive 13.49+5.26 12.2046.35 13.00+2.52
s A A A
Rm. Positive 8.32+4.17 9.80+6.76 7.33+2.70

Differences A, B are significant (P<0.05) to compare rows, Ca: cancer; R.m.: resection margin.

Correlation between positive fas expression and the grading of the colorectal cancer cells

There was no significant difference (P<0.05) in positive fas expression between the cancerous tissue
and resection margin in the 3 different type of differentiation (table 6).

Table (6): The positive Bcl-2 expression in all colorectal cancer grades.

Tissues Fas expression % Mean+SE

Grading
MD PD WD
Ca. R.m. Ca. R.m. Ca. R.m.
A A A A A A
Positive 14.1145.63 10.28+5.15 12.30+6.53 6.30+3.28 7.25+4.50 6.25+2.50

Differences A, B are significant (P<0.05) to compare rows, Ca: cancer; R.m.: resection margin, WD: well differentiated, MD: moderately
differentiated, PD: poorly differentiated, ca: cancer; R.M.: resection margin.

There was significant difference (P<0.05) in positive fas expression of the cancerous tissue between the
poorly differentiated and both well and moderately differentiated while there was no significant
difference (P<0.05) in positive fas expression of the resection margin tissue in the 3 different type of
differentiation(table 7).

Table (7): The correlation between all colorectal cancer grades concerning positive fas expression.

Tissues Fas expression % Mean+SE

Grading
MD PD WD
A AB B
Ca. Positive 14.1145.63 12.30+6.53 7.25+4.50
A A A
R.m. Positive 10.28+5.15 6.30+3.28 6.25+2.50

Differences A, B are significant (P<0.05) to compare rows, Ca: cancer; R.m.: resection margin, WD: well differentiated, MD: moderately
differentiated, PD: poorly differentiated, ca: cancer; R.M.: resection margin.
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DISCUSSION

Fas-FasL system is one of the human body’s
defense mechanisms against uncontrolled
cancerous cell growth(10). However, most of
the tumors escape from the host immune attack
by imitating themselves as immune-privileged
sites by either overexpression FasL or down-
regulating Fas.( 9,11,12,13,14,15,16,17,18,19).

So, our results can be explained more deeply
according to the genetic point of view, The
size and structure of cell populations are
controlled by a balance between the rates of
cell renewal and death. Physiological cell
death normally occurs as a series of distinct
morphological and biochemical events termed
apoptosis  (20).In the colon, apoptosis
contributes to the homeostasis of the epithelial
layer of the mucosa, which has a rapid rate of
cell turnover (21). Apoptosis is also
responsible for the removal of colonocytes
with potentially oncogenic DNA damage.
Recent studies on bile acids, which are
genotoxic and normally induce apoptosis of
colonocytes, have reported a reduction in the
ability of these agents to induce apoptosis in
the normal mucosa of colorectal cancer
patients (22-23).Resistance of colonocytes to
apoptosis may allow
hyperproliferation,accumulation of oncogenic
mutations and prevent deletion of malignant
cells by chemotherapeutic agents. Abnormal
expression of the apoptosis-related genes p53
and bcl-2 had been reported in both benign and
malignant colon tumors (24-25), however,
other molecular mediators of resistance to
apoptosis remain to be identified.

Fas mRNA is expressed constitutively in
normal colonic mucosa, but Fas gene
transcription was reduced in the majority of
tumors analyzed. Losses or rearrangements of
chromosomes are common in tumor cells and,
when accompanied by an inactivating point
mutation in the remaining allele, can abrogate
the expression of tumor-suppressor genes. We
found Fas gene rearrangements and allelic
losses to be rare events in colon cancer,
suggesting that other mechanisms are
responsible for reduced Fas expression in these
tumors (26).

Fas gene transcription was reduced in the
majority of the informative colon tumors. Fas
deletion is not the only mechanism for loss of
Fas gene expression. In the tumors of patients

with LOH, disruption of the remaining wild-
type Fas allele by a point mutation or
epigenetic mechanisms may explain the
complete loss of Fas expression (26).

The lack of detectable deletions or other
rearrangements in the Fas gene in colonic
tumors suggests that the gene may be
transcriptionally silenced during colon cancer
progression. There are recognition sequences
in the Fas promoter for a number of
transcriptional proteins including p53, c-myb
and NF-KB (27); the loss of any of which may
prevent Fas expression. The promoter region
of Fas is GC rich and contains a number of
CpG dinucleotides. De novo methylation of
CpG islands often occurs in tumors and has
been associated with epigenetic silencing of
tumor-suppressor genes. Future studies in this
laboratory will examine the patterns of CpG
methylation in the Fas gene promoter in
colonic carcinomas, as a possible mechanism
by which Fas gene transcription is reduced
(27). Recently, cellular FLICE-like inhibitory
protein (cFLIP) has been identified as an
endogenous inhibitor of Fas- or other receptor-
mediated apoptosis and its altered high
expression has a suspected association with
tumor development or progression (28). In an
effort to investigate the prevalence of cFLIP.
alterations in colon carcinomas and their
possible implications for the progression of
colon cancers, cFLIP; expression was
analyzed in adenocarcinomas and adenomatous
polyps of colon, with matched normal tissues,
at RNA and protein levels, by semi-
quantitative reverse transcription-polymerase
chain reaction (RT-PCR) and
immunohistochemistry (29).

cFLIP;  transcripts were  constitutively
expressed in colon cancers and expression
levels were significantly higher in carcinomas
than in normal tissues. Overexpression of
cFLIP, protein was found exclusively in
carcinoma cells in all matched sets analyzed
and approximately three-fold induction was
detected in cancer cells. The expression of
cFLIP protein was not significantly altered in
adenomatous polyps compared with normal
tissues (29).

Most of the articles concerning positive fas
expression and colorectal tumor site, type and
grading association mentioned no correlation
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(27-29),While in our study the correlation
existed between different sites especially
between the  Ascending colon and
rectosigmoide which can be explained that the
cancers at or below the peritoneal reflection
(rectosigmoide/rectum) are more aggressive
compared with those above the
reflection(colon) and the worse prognosis for
patients with lesions in the right colon (30).
While grading showed significant difference
(p<0.05) between well differentiated and
moderately differentiated cancerous cells in fas
expression which can be explained that it’s
the expression of the mutant type of fas
protein and not the wild type.

CONCLUSION

We conclude that the positive expression of the
fas protein and its correlation to some
clincopathological parameters can be used as a
tool for the prognosis of the colorectal cancer
cases.
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Skin Cancer and Cutaneous Blastomycosis
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ABSTRACT

Blastomycosis is a pulmonary disease caused by inhaling spores of the dimorphic fungus Blastomyces
dermatitidis, occasionally, the fungi spread hematogenously, causing extrapulmonary disease.
Cutancous blastomycosis are common on the face, extremities neck and scalp as the infection spreads
from the lungs to other parts of the body. Skin neoplasms are skin growths with differing causes and
varying degrees of malignancy.. Basal-cell carcinoma is the most common type of skin cancer. This
study was conducted to relate between cutaneous blastomycoses and skin cancer, we found that there
were two cases of blastomycoses with basal cell carcinoma.

Key words: Blastomycosis, skin cancer
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INTRODUCTION

Blastomycosis is an infection caused by
inhaling  microscopic  particles (spores)
produced by the fungus Blastomyces
dermatitidis. Infection appears to begin in the
lung and, in acute cases, may resolve without
spread to other organs, infection is usually
progressive, either in the lung or in sites of
hematogenous spread. Skin, bone, and the
genitourinary tract are the most common sites
of hematogenous dissemination (1). In North
America, the endemic area for blastomycosis
includes Ohio—Mississippi  River valleys
(extending into the middle Atlantic and
Southeastern  states), Northern Midwest,
Upstate New York

Southern Canada. Infection also occurs in the
Middle East and Africa(2).

Cutaneous blastomycosis are common on
the face, extremities neck and scalp as the
infection spreads from the lungs to other parts
of the body one or many lesions may develop,
lesions begin as papules, pustules or as
subcutaneous nodules, within weeks to months
the lesions develop into ulcers and form crusty
sores, over a period of months to years lesions
grow larger and heal to form raised wart-like
scars, lesions may cover much of the face
causing severe disfigurement, and irreversible
scarring often occurs (3). The skin lesions
caused by primary cutaneous blastomycosis
are similar in appearance to those caused by
disseminated pulmonary infection (4).

B. dermatitidis has been found in moist soil
with a low pH, especially soil that is enriched
with organic debris such as decaying
vegetation, rotting wood and animal excreta
(high nitrogen content)( 5; 6; 7; 8; 9).
Acquisition of blastomycosis usually occurs by
inhalation of airborne spores and in rare cases
by traumatic inoculation through the skin (10;
4). Exposure to soil has been the most
commonly identified risk factor for infection
during outbreaks (11).

Basal-cell carcinoma is the most common
type of skin cancer. It rarely metastasizes or
kills. However, because it can cause significant
destruction and disfigurement, it is still
considered malignant by invading surrounding
tissues. Statistically, approximately 3 out of 10
Caucasians may develop a basal-cell cancer
within their lifetime(12). About two thirds of
basal-cell carcinomas occur on sun-exposed
areas of the body. One-third occur on areas of
the body that are not exposed to sunlight,
emphasizing the genetic susceptibility of basal-
cell cancer patients (13), leads to an increase of
free radicals in the skin, if applied in too little
quantities and too infrequently(14) . Patients

present with a shiny, pearly nodule. However,
superficial basal-cell cancer can present as a
red patch like eczema. Infiltrative or
morpheaform basal-cell cancers can present as
a skin thickening or scar tissue — making
diagnosis  difficult without using tactile
sensation and a skin biopsy. It is often difficult
to distinguish basal-cell cancer from acne scar,
actinic elastosis, and recent cryodestruction
inflammation(15).

MATERIALS AND METHODS

Patients:

Skin biopsies were obtained from one hundred
patients with verrucous, ulcerative and noduler
lesions were collected from patients attended
Al-Kadhumyia teaching hospital and Baghdad
teaching hospital to Dermatology department,
from. Thirty six (36) were females and sixty
four (64) were males, with a mean age of 48.66
years (ranging between 10-80 years old). And
the median that divided the age into two equal
parts was 47.

Fifty two (52) of patients with ulcerative
lesions, forty six (46) with verrucous and two
(2) with noduler ones.The diagnosis was
established by clinical examination, done by
Dermatologist.

Controls:

Controls included skin debris of 10 apparently
healthy individuals were randomaly selected
from patients attended Al-Kadhumyia teaching
hospital to Dermatology department as (8
women and 2 men) with a mean age of 30.3
years (range between 20-40 years old ).

Baseline data:

Base line data were obtained from routine
history & clinical examination the
informations  arranged in a questionnaire
including: name, age, sex, type of lesion and
site of lesion.

Samples collection:

Samples collaction were included skin biopsies
from patient and skin debris from control, skin
biopsies have been taken from the site of
lesion(16) then divided into two parts, one
put in 10% formalin and send for
histopathology to make paraffin embedded
tissue (blocks) Tissue skin biopsies were
embedded in paraffin then sectioned for
staining with periodic acid Schiff stain (PAS)
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and the other part put in sterile normal saline
and immediately cultivated on a suitable
media (Sabouraud's Dextrose Agar).

RESULTS

A total of one hundred patients had been
included in the present study, their ages were
ranging from 10 to 80 years, with a mean of (
48.66 =+ 0.278 years), and the median divided
the age into two equal parts was 47. Males
were 64 and females were 36 (64.00% and
36.00% respectively) had been distributed to
eight which are the more frequent age groups
between (31-40) .

Controls included skin debris of 10 apparently
healthy individuals, their ages were ranging
from 20 to 40 with a mean of (30.30 + 2.088
years). Only two males had been included in
this group, table (1) .

Table (1): Age of individuals involved in the
study

Persons | No. Age

Minim Maximum| Mean+
Std.Error

Patients | 100 | 10.00 80.00 48.66 +
0.278

Control | 10 | 20.00 40.00 30.300+
2.088

Only 8(8%) cultivated skin biopsies out of 100
gave positive results (growth of Blastomyces
dermatitidis), figure (1).

8%

M Negative

W Posative

Figure(1): Distribution of Blastomycotic patients
according to the
skin biopsies culture results

According to the type of lesion, the patients
distributed into three groups of clinical
presentations which are :-

a. verrucous lesions

b. ulcerative lesions

c. noduler lesions

The most frequent types of lesions were the
ulcerative ones, figure (2 and 3).

2%

46
46%
B Nodular
B ulcerative

verrucous

Figure (2): Clinical presentation frequency in
patient’ s group
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Figure (3) shows different types of Blastomyces dermatitidis according to the type and the site of infection.

Figure(3) : Gross appereance of different lesions from different sites of skin. A (ulcerative lesion in foot). B
(verrucous lesion in face). C (ulcerative lesion in abdomen). and D (ulcerative lesion in foot).

According to histopathology only eight
samples (8%) out of 100 were positive,
revealed (budding yeasts), which were the
same of that culture results.

Figure (4 ): Histopathological preparations with
(PAS)reveales the characteristic budding yeasts of

B.dermatitidis in human skin tissue.

A 51 and 75 years old males with verrucous
and ulcerative lesions, respectively, one in the
face and the other on his leg, both showed skin
cancer (basal cell carcinoma) superimposed
with blastomycosis.

DISCUSSION

Blastomycosis is caused by a thermally
dimorphic fungus (Blastomyces dermatitidis),
found in soil especially soil that is enriched
with organic debris such as decaying
vegetation, rotting wood and animal excreta
(high nitrogen

content) (11; 17; 5; 18, 19). This disease has
also been referred to as Gilchrist’s Disease,
North  American Blastomycosis, Chicago
Disecase and Namekagon River Fever(20).
Primary Cutaneous Blastomycosis is rare (21;
22).
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Skin neoplasms are skin growths with
differing causes and varying degrees of
malignancy. The three most common
malignant skin cancers are basal cell cancer,
squamous cell cancer, and melanoma, each of
which is named after the type of skin cell from
which it arises ( 23). Basal cell carcinomas are
present on sun-exposed areas of the skin,
especially the face. They rarely metastasize
and rarely cause death. They are easily treated
with surgery or radiation. usually presents as a
raised, smooth, pearly bump on the sun-
exposed skin of the head, neck or shoulders.
Sometimes small blood vessels can be seen
within the tumor. It is often mistaken for a sore
that does not heal( 23). This study revealed
that a patients with basal cell carcinoma and
infected with blastomycosis in the same time,
this is the first cases detected in Iraq and there
were no such results were obtained from the
publishments to compare with, it was not
known whether the patients acquired the
infection before skin cancer or later on, the
plausible explanation for this, that cancerous
patients mainly are  immunesuppresed
therefore they will be superimposed with any
infectious agents, such as blastomycosis.

CONCLUSION AND
RECOMMENDATIONS

1. Only 8(8%) out of 100 patients were
infected with Blastomyces
dermatitidis, which improved by
culture and histopathologically.

2. Only 51 and 75 years old males with
verrucous and ulcerative lesions, were
developed basal cell carcinoma.

3. We recommend further studies to
correlate this disease with other
dermatological disorders.

REFERENCES

1. Tish Davidson, (2002) The Gale Group Inc.,
Gale, Detroit, Gale Encyclopedia of
Medicine.1107

2. Merk. E (2009-2010) Blastomycosis. The
Merk Manuals (online Medical Library) Merk
sharp & Dohme corp., A subsidiary of Merk &
Co. Inc. Whitehouse station, N.J, USA.815

3. Gauthier GM.; Safdar N., Klein BS., and
Andes DR. (2007) Blastomycosis in solid
organ transplant recipients. Transpl Infect.
Dis.21:123-128

4. Gray NA., and Baddour LM.( 2002)
Cutaneous inoculation blastomycosis. Clin
Infect Dis., 34, 44-49.

5. Klein BS.; Vergeront JM.; and Disalvo A.F.
(1987) Two outbreaks of blastomycosis along
rivers in Wisconsin: isolation of Blastomyces
dermatitidis from riverbank soil and evidence
of transmission along waterway. Am Rev
Respir Dis, 136, 1333-38.

6. Parmar MS. (2005) Paradise — not without
its plagues: Overwhelming Blastomycosis
pneumonia after visit to lakeside cottages in
Northeastern ~ Ontario. BMC  Infectious
Diseases. http://www.biomedcentral.com/1471

-2334/5/30., 5,30

7. Heymann David L. (2004) Blastomycosis,
In:" Control of Communicable Diseases
Manual" 18th ed., American Public Health
Association, Washington. 67-69.

8. Bakerspigel A.; Kane J;and Schaus D.
(1986) Isolation of Blastomyces dermatitidis
from an earthern floor in southwestern Ontario,
Canada. J Clin Micro , 24, 890-891.

9. Kane J.; Righter J,; and Krajden S. (1983)
Blastomycosis: a new endemic focus in
Canada. Can Med Assoc J. 129, 728-31.

10. Centers for Disease Control and
Prevention. (2004). Division of Bacterial and
Mycotic Diseases;
http://www.cdc.gov/ncidod/dbmd/diseaseinfo/

blastomycosis_t.htm.

11. Centers for Disease Control and
Prevention. (1996). Blastomycosis-Wisconsin,
1986-1995. MMWR Morb Mortal Wkly Rep,
45, 601-3.

12. Wong CS.; Strange RC,; and Lear JT.
(2003) "Basal cell carcinoma". BMJ, 327
(7418), 794-8.

13.  Freedberg R (2003) Fitzpatrick's
Dermatology in General Medicine" 6™ ed.
McGraw-Hill..903

14. Hanson K M. (2006) Sunscreen
enhancement of UV-induced reactive oxygen
species in the skin..Free Radic. Biol. and Med.,
41(8), 1205-1212.

15. Wolf DJ, and Zitelli JA (1987) Surgical
margins for basal cell carcinoma. Arch
Dermatol., 123 (3), 340—4.

16. Odom-William D.;and James R. (1973)
Andrews disease of the skin clinical
dermatology 9" edition / volume 2.192

17. Manetti CA. (1991) Hyperendemic urban
blastomycosis. A4m J Public Health, 81, 633-
36.

18. Chapman SW. (2005) Blastomyces
dermatitidis. In: Mandell, G.L.; Bennell, J.E.;
Dolin, R. eds. Principles and Practice of
infectious  diseases. 6" ed. Elsevier,
Philadelphia. 3026-3040.

19. Bakerspigel A.; Kane J.; and Schaus D.
(1986) Isolation of Blastomyces dermatitidis
from an earthern floor in southwestern Ontario,
Canada. J Clin Micro, 24, 890-1.




International Journal for Sciences and Technology  Vol. 7 No. 1, March 2012

70

20. Communicable Disease Management
Protocol. (2007) Blastomycosis. September. 1-
7.

21. Rippon JW. (1988) Blastomycosis In:
Medical Mycology: "The Pathogenic Fungi
and the Pathogenic Actinomycetes" 3rd edition
Philadelphia, W.B. Saunders Co. 474 -499.

22. Ross JJ.; and Keeling DN.(2000)
Cutaneous blastomycosis in New Brunswick:
case report. CMAJ, 163, 1303-5.

23. Wikipedia (Free encyclopedia). (2011).
Skin neoplasm. 16 March at 00:30.



International Journal for Sciences and Technology  Vol. 7 No. 1, March 2012 71

Total phenol determent and antimicrobial and anti-inflammatory activity of the

extracts of Tagetes patula L. flowers
Farah D.Salim (1) Sundus H.Ahmad(1) Kadhim M. Ibrahim (2) and Munira Ch. Ismail(3)

Agricultural Research and Food Technology Directorate, Ministry of Science and Technology-
Baghdad- Iraq (1) college of science, Al-Nahrain University, Iraq(2) college of science, Baghdad
University, Iraq(3)

E-mail: hams_63@yahoo.com

ABSTRACT

In the current study the locally grown plant Tagetes patula L. (Jafari) was studied for its phytochemical
and antimicrobial properties. Folins-Ciocalteau reagent assay was used to estimate the phenolic content
of Tagetes patula L. extracts. The methanol extract showed higher total phenolic content followed by
ethanol extract. The efficacies of methanol and ethanol extracts were tested against Staphylococcus
aureus, Pseudomonas aeruginosa, Klebseilla pneumoniae, Escherichia coli, and Candida albicans
with different concentrations (in vitro). It was applied topically on laboratory rabbit induced skin burn.
Methanol extract showed antibacterial and healing effect as compared with the skin ointment Silver
sulfadaizine on rabbit skin burned with drops of concentrated HCI (in vitro).

Keywords: Tagetes patula L.; Total phenol; antimicrobial activity; methanolic & ethanolic extracts;

Silver sulfadaizine.
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INTRODUCTION

Tagetes species are grows worldwide, and
Tagetes patula L. (French marigold) from
Asteraceaec family is endemic of South
America for its medicinal properties and as a
flowering ornamental plant. In addition, it has
been cultivated in Europe, Iraq, India, China,
Argentina, and Colombia (1, 2). The plant is
rich in flavonoids, terpenoids, flavonoids,
alkaloids, polyacetylenes and fatty acids which
have been the subject of studies by different
researchers (3, 4). It is used in folk medicine,
which is approved for treating gastrointestinal
diseases; however, some studies have shown
other effects including antimicrobial and
larvicidal activities by many plants of this
species. It has also been used as antimicrobial,
antihelminthic and antispasmodic remedy (5,
6).

Antibacterial activity of its flavonoids has
been reported against microorganisms like
Staphylococcus aureus (7). Enzyme inhibition,
antioxidant and cytotoxic effects have also
been reported for flavonoids. This paper
reports the chemical composition,
antimicrobial activity and anti-inflammatory
effect of different extracts of 7. patula L plant
parts (8). In induced burn in rabbits.

MATERIALS AND METHODS

Tagetes flowers were collected from public
garden in Baghdad city, Iraq. Flowers were air
dried at room temperature and grinned into
powder by using coffee grinder (9).

Microorganisms

Staphylococcus aureus(ATCC 25923),
Pseudomonas aeruginosa (ATCC27853),
Escherichia coli(ATCC 25992), Klebseilla
pneumoniae(ATCC23357) and  Candidas
albican were used in this study.

Laboratory animals

Healthy rabbits were used in this study for
induced burn.

Preparation of plant extracts

-Methanolic extraction

A quantity of 25g of dried homogenized
flowers were mixed with 125ml of methanol
(100%) and left at room temperature for 72
hrs, filtered through a filter paper (Watmann

No.1), concentrated for a proper volume using
a rotary evaporator at 40 °C.
-Ethanolic extraction

Aquantity of 25g of dried homogenized
flowers were mixed with 125ml of ethanol
(100%) and left at room temperature for 72
hrs, filtered through a filter paper (Watmann
No.1), concentrated for a proper volume using
a rotary evaporator at 40 °C.

Determination of total phenolic content

The total phenol was determined using the
Folins-Ciocalteau method. 0.5ml of 7. patula
extracts was taken in test tubes and 5Sml of
Folins-Ciocalteau reagent and 4ml of aqueous
sodium carbonate were added to the tubes. The
tubes were kept at density was measured 745
nm using spectrophotometer (10).

Total phenolic contents were determined as a
gallic acid eguivalent (GAE) based on Folins-
Ciocalteau calibration curve using gallic acid
(ranging from 0 to 250 mg/l) as the standard
and expressed as mg gallic acid per gramof dry
sample (11).
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Antimicrobial assays

Disc diffusion method was used to determine
the antimicrobial activities of the plant extracts
(12). Aliquot of 0.1ml of each of the plant
extracts was dropped on a 10mm oval filter
paper disc and incubated for 15 minutes to dry
at 45°C.

The tryptone soya agar medium was mixed
well and 20ml was poured into Petri-dishes.
The surface of the medium was swabbed with
0.lml  of a  suspension containing
1.5x10°CFU/ml of the pathogenic bacteria (S.
aureus, P.aeruginosa, K. pneumoniae, and
E.coli) and 1.5x10°CFU/ml of the pathogenic
yeast (C. albicans).The dried extracts were
impregnated on the surface of the inoculated
agar plate by a dispenser. Then incubated for
24 hrs at 37°C. The inhibitory zone arund the
diac was measured and expressed in mm. a
positive control was also assayed to check the
sensitivity of the tested organisms using the
following antibiotic: Sulbactam-
Ampicilin®(10Mg/10Mg),
Cefoperazone@’(75Mg), Netilmicin®(30Mg),
Aztreonam”(30Mg) and Sporalim®(25Mg). It
was measured with a ruler at 24hrs intervals.
The analytical grade solvents considered for
the extraction were used as negative control
experiments (13).

Induction of burns

The skin of rabbits were shaved using a
surgical razor and left for 24 hrs, three drops of
concentrated HCl were topically dropped
carefully on the shaved skin. Then the skin
burned with Benzene flame. Rabbits were
housed separately under sterile conditions in
isolated room.

Topical application of treatments

The two experimental animal groups were
treated twice daily one of those groups was
treated by Jafari ointment, while the other one
treated the antibiotic Flamazine. The diameter
of the burns was recorded daily to determine
the healing period of induced burn. The
granulations of tissues of rebuilt layers were
observed. Time course for hair growth was
recorded. Healing ability of burns was
measured by drawing the wound.

Measurement of wound area

The progressive changes in wound area were
measured in mm at 3 days intervals.

Progressive decrease in the wound size was
monitored periodically.

Statistical analysis

The relative wounded area healing was
compared with controls using one- way
analysis of variance (ANOVA) followed by
Duncan’s Multiple Range Test (DMRT).

RESULTS AND DISCUSSION

The total phenol content of 7. patula methanol
and ethanol extracts were estimated by the
Folins-Ciocalteau method as 75.8mg GAE/gm
of methanol extract and 60.2mg GAE/mg of
ethanol extract. The content of total phenols
was higher for methanol then that for ethanol
extract. Plant extracts showed varying degrees
of antimicrobial activity on the
microorganisms tested as shown in table 1.

The conventional antibiotics in table (1),
showed superior activity than methanolic and
ethanolic extracts this may be attributed to the
fact that conventional antibiotics are usually
prepared from synthetic materials by means of
manufacturing techniques and procedures,
herbal medicinal products are prepared from
plant and animal origins, most of the time
subjected to contamination and deterioration.
In addition that, the storage of extracts likes
any other pharmaceuticals requires special
conditions of humidity, temperature and light
(14, 15).

Generally, the MeOH extracts were more
effective than the EtOH extracts on the growth
of pathogens. The less effect of the EtOH
extracts may be due to the quality and quantity
of the active compounds extracted by the
solvent. While MeOH flower extract showed
an inhibitory action against staphylococcal
activity as well as against P. aeruginosa. It
also showed pronounced activity against the
fungus C. albican, thus demonstrating a broad
spectrum activity against organisms. Both
extracts were active against E.coli which is a
gram negative bacterium; the MeOH extract
gave the highest activity (27.0mm). E.coli is an
intestinal bacterium that causes traveler’s
diarrhea, urinary tract infection and dysentery
in man. Phenols and phenolic compounds have
been extensively used in disinfections and
remain the standard with which other
bactericides are compared (16). C. albican was
more sensitive to the MeOH extract recoding
an inhibition zone 18.0mm. This may be
attributed to the presence of flavonoids and
tannins, which are known to have antibacterial
and antifungal properties (17).
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Table (1): growth of microorganisms under investigation as affected by different concentrations of 7. patula
L. extracts

treatment with methanolic extract the group

Aztreonam® , and SP: Sporalim®
e  Values are means of eight sample reading + SD

Table (1) appears that methanol extract is more
efficient than ethanol; the reason for this may
be due to the compounds already extracted by
methanol particularly phenolic compounds.
The site and number of hydroxyl groups on the
phenol are thought to relate to their relative
toxicity to microorganisms, with that increased
hydroxylation results in increased toxicity.
Jawety et al.,, [18] described the mechanism
thought to be responsible for phenolic toxicity
against  microorganisms to  membrane
disruption, binding or adhesion making
complex with cell wall, inactivation of
enzymes, and binding to proteins.

Results of wound healing on rabbit skin (Table
2) indicated a healing potential for the
methanol extract that was comparable to Silver
sulfadiazine. On the other hand, results showed
that there were significant differences (P <
0.05) between untreated group and treatment
groups within 12 days. After 6 days of

Methanol extract showed a good potential for
acceleration of burn wound healing in rabbits
(Figure 1). These effects might be due to
several mechanisms including an increasing
collagen synthesis and rate of epithelialization
as a result of the anti-inflammatory, an
antimicrobial, and a moisturizing action (19,
20).

Table (2): percentage of wound healing size (mm)
control and treated rabbits after four time

Diameter of inhibition zone (mm)
Treatment
S. aureus P.aeruginosa E. coli K.pneumoniae C.albicans
Control negative 0.00 0.00 0.00 0.00 0.00
A 12.5 10 +0.06 0.00 0.00 0.00 9.6 £ 0.06
E‘ e 5 o g 25 14 £ 0.18 0.00 0.00 Slight inhibition 12 £0.13
© 3553 Slight
\g_) a g e § 50 25+£0.88 13.3+0.18 inhibition 17 £ 0.63 19+ 0.88
= 75 20 £ 0.88 10.5 +£0.06 0.00 19 +0.88 15.2 £0.20
12.5 10 +0.63 0.00 0.00 0.00
e Q 25 12.2 £0.19 0.00 0.00 0.00 16.9 £0.03
= E2 50 17 +0.41 12.1£0.13 0.00 9.4+0.02 20.2 £0.65
223
2%z Slight
3¢ 75 18 £0.26 10.6 = 0.55 s ea. 10.2 £0.06 18 £0.32
s = inhibition
!
o | sam | "M | 35602 / / / /
=8 0Mg
=2 |_CEF 75Mg / 28 +2.79 / / /
52 | NET 30Mg / / 23+2.97 / /
RO =3 AZT 30Mg / / / 20 +2.17 /
& SP 25Mg / / / / 30 £3.45
was better than those treated with ethanolic
e /:notused and Silver sulfadiazine since animals showed
e SAM:Sulbactam-Ampicilin®, CEF: fully-grown regenerated epidermis at the 12th
Cefoperazone®, NET: Netilmicin® , AZT: day after treatment.

periods
H o,
Treatmen Wound healing % on days

t 3 6 9 12
Control 30.67+0.0 | 40.81 | 50.05+0.0 | 61.33
8 +0.30 4 +0.34

Methanol 52.23+ 79.53 91.33+ 100+
extract 0.32 +0.43 0.15 0.15
Ethanol 42.04+ 61.05 70.32+ 85.04
extract 0.21 +0.09 0.26 +0.34
Zinc 48. 56+ 60.23 | 78.02+0.3 | 89.32
Oxide 0.33 +0.34 3 +0.21
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other types of drugs which are commonly used
in the treatment of cancers.
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ABSTRACT

The aim of the present work was to determine serum urea and creatinine concentrations to assess
kidney function in racing horses at Equestrian Club, Baghdad, Iraq. Blood samples were collected from
the jugular vein of 104 clinically healthy racing horses (males and females, Arabian and Crossbred),
aged between 2-8 years divided into three major subgroups: <4 ,4 ,and >4 .

The results showed that the range and mean values + standard error (SE) of serum urea and creatinine
concentrations were as follows : serum urea 8.21— 24.99 mmol/L and 14.75 £+ 0.37 mmol/L , creatinine
70.7-176.8 pmol/L and 126.15 + 2.42 pmol/L respectively. However, there was no significant
difference in serum urea concentration between the related studied groups. While serum creatinine
values showed a significant difference between less and more than 4 years age subgroups (P<0.05).
Moreover, the values increased with age (r=0.20).

In conclusion, this study records normal range reference values and the meant SE of serum urea and
creatinine to assess renal function in clinically healthy Iraqi racing horses.

Key Words: Iraqi racing horses, serum urea, serum creatinine.
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INTRODUCTION

Hematologic researches made on the racing
horses in resting period and also during an
exercise period were routinely done to get an
optimum condition and better performance to
the racehorses (1). Many parameters used for
assessment of a healthy racehorse such as :
plasma cholesterol , triglyceride, total protein,
albumin, creatinine, and urea (2).

Creatinine is a byproduct of the breakdown of
creatine. It is most commonly used in
Veterinary Medicine as an indirect indicator of
renal glomerular filtration rate and to thereby
estimate renal function (3).

Serum creatinine concentrations vary based on
a multiple factors including animals' diet,
muscle mass, exercise, ability of kidney to
excrete creatinine, and gender (4).

Urea is formed in the liver from ammonia
(shown below in the equations) and is mainly
excreted by the kidney. Once formed, urea
diffuses freely throughout all body fluids, but
the major to excrete is via kidney, for this
reason, urea consider as a barometer of renal
function (4),(5). Urea appears in the
glomerular filtrate in the same concentration as
is found in the blood, this filtration process
does not require energy. Some urea is
passively reabsorbed from the tubules back
into the blood (6), (7).

NH, + H;CO; ¢umup NH, +HCO,
+ +
2NH4 + COZ 2H + Urea+ Hzo
)

Precisely, serum creatinine concentration is
more specific than blood urea concerning to
renal function in horses and cows, because
gastrointestinal excretion or absorption do not
occur (3).

However, blood urea nitrogen (BUN) and
creatinine should be considered together since
they both help to give a clear picture of healthy
kidney. BUN sometimes is affected by other
conditions and can be altered by dehydration,
blood pressure and others (6).

In Iraq, there is very little information about
racing horses in regard to renal function or
blood parameters related to it, rather than there
were nothing recorded about serum creatinine
and / or blood urea. For this reason, this
research was done so as to determine the
standard levels (reference values in Iraq) of
both serum creatinine and blood urea as
parameters to evaluate renal function in Iraqi
racing horses.

MATERIALS AND METHODS

Blood samples were drawn into plain tubes by
jugular vein puncture of 104 clinically healthy
race horses (41 males and 63 females), among
these horses 31 of them were Arabian and 73
Crossbred. All horses were aged between 2 — 8
years old, they subdivided into three subgroups
(<4 , 4 , >4) age groups. These horses were
kept in Equestrian Club, Baghdad, Iraq, and
this research was done during the period from
February to May 2010. Serum was separated
routinely after centrifugation for 5 minutes at
3000 rpm (8).

The sera were used directly for measurement
of urea and creatinine concentrations. Blood
urea was determined according to (9), while
serum creatinine was measured by colorimetric
method of (10).

SAS program was used for statistical analysis.
Data were subjected to Analysis of Variance
(ANOVA) and significant means were
compared by  T- test at a level (P<0.05).

RESULTS

The serum values of measured urea and
creatinine for horses independent of any
subdivision are presented in (Table 1), while
the values in (Table 2) are presented according
to the following factors : sex, breed and age ,
with related number of horses for each factor.

Table (1) : Serum urea and creatinine
concentrations for Iraqi race horses (Range and

Mean + SE).
Parameters No. of Range Mean + SE
horses
Serum 8.21—
Urea 104 14.75 £ 0.37
24.99
mmol/L
Serum 707 —
creatinine 104 iy 126.15 £2.42
176.8
pmol/L

The mean of serum urea concentrations in
healthy Iraqi racing horses was 14.75+0.37
mmol/L ranged from (8.21-24.99) mmol/L as
shown in (Table 1). There were no significant
differences in serum urea concentrations
between males and females: 15.02+0.54
mmol/L and 14.61+0.50 mmol/L, Arabian and
Crossbred: 15.27+0.69 mmol/L and
14.56+0.43 mmol/L respectively, and <4,
4, >4 years : 14.46+£0.61 mmol/L, 13.92+0.56
mmol/L, and 15.69+0.66 mmol/L respectively
(Table 2).
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Table (2) : Serum urea and creatinine concentrations expressed according to sex, breed, and age factors

(Mean = SE).
Parameter
No. of (Mean = SE)
Factors | Subgroup
horses | Serum Urea | Serum creatinine
mmol/L pmol/L
Males 41 15.02+0.54 a 123.67+4.11 a
Gender
Females 63 14.61+£0.50 a 127.65£2.99 a
Arabian 31 15.27+£0.69 a 125.25+4.01 a
Breed
Crossbred 73 14.56+0.43 a 126.44+2.97 a
<4 years 30 14.46+£0.61 a 118.44+4.65 a
Age 4 years 33 13.92+0.56 a | 126.62+3.99 ab
> 4 years 41 15.69+0.66 a | 130.98+3.78 b

The differences in letters vertically refer to presence of significant value at (P<0.05).

DISCUSSION

It is clearly shown that the normal values for
both blood urea, and creatinine concentrations
were displayed in Tables 1 and 2 , and there is
no significant differences between subgroups
except in those related to age subgroups. An
interpretation for these results may be related
to healthy kidneys; good diet intake may
improve renal function especially water intake,
this refers to well management process as well
as excellent public health and renal diseases
were avoided. All attempts to get a reason for
aged cases may be diseases and this may lead
to renal malfunction due to high protein
degradation, which finally resulted in urea
yield, which is first formed in the liver. Urea
contains nitrogen and when excesses their
quantity they become toxic to body and must
be removed by kidney. Any renal failure
(completely or partially) due to any cause leads
to increase urea and creatinine levels in urine
as well as in blood because of filtration from
glomeruli.

The results of the present study revealed
normal ranges and means for both creatinine
concentrations and blood urea in Iraqi racing
horses when compared with other studies
internationally and / or when compared with
neighbor countries; for example, the mean
values of creatinine concentration and blood
urea were (97.24+0.07) pmol/L  and

(12.71+£0.67) mmol/L  respectively in a
research applied to 9 racehorses in a study by
(11) in Turkey. He found no significant
differences between values obtained during
pre-exercise to the horses.

Another study performed by (12) in Brazil on
12 racehorses fed on different types of food,
they found that means of creatinine
concentration and blood urea were 114.9
pmol/L and 9.75 mmol/L respectively, also
they found no significant difference between
the values in his study and it is nearly what
was I found in this study.

Internationally, (13) recorded reference mean
levels of creatinine concentr-ations and blood
urea, which were 110-170 pmol/L and 3.5-7.0
mmol/L in the horses respectively, while, (14)
registered standard levels of mean values for
serum creatinine concentrations and blood
urea, as 77-175 mmol/L and 3.7-8.8
mmol/LL  in horses respectively. These
mentioned values above were somehow in
accordance with the results of creatinine
obtained in this study with slight differences
but do not reach to significant level (P<0.05).
Globally, (15) listed reference mean values in
Thoroughbred mares for both creatinine
concentrations and blood urea, which were 115
umol/L and 17.7 mmol/L respectively; these
data were accepted by internationally
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mentioned values as well as agreed with our
study with slight non-significant differences in
both values.

An investigator (16) in Texas (USA) was
studied on thirty adult mares, they were
deprived of access to feed and water for 6 hrs,
blocked by age, sex, breed, and body condition
score, he found that the mean values for both
blood wurea and, creatinine concentrations
influenced and they were affected positively,
he found significant differences in both values
(P<0.0001).
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ABSTRACT

The study aimed to see the effect of the laser (helium - neon) in the activity of the amylase and protease
enzymes for seeds and seedlings of Vicia faba plant.

The Vicia faba seeds are offered to the (helium - neon) laser in different energies included (20 and 50)
mW/mm? with wavelength 8.632 nm and distance (30, 40 and 60) cm from the radioactive source and
the different time periods (1.15, 2.5 and 4) minutes after each dimension or distance, to determine the
effect of laser on the specific activity of amylase and protease enzymes.

The maximum activity of both enzymes are reached at the irradiation of seeds with 50 mW/mm?* when
the distance of 40 cm and the time period of irradiation was 1.15 minutes, the specific activity of
amylase enzyme of the seed was estimated by 12 units / mg protein and 14 units / mg protein for
seedlings and the specific activity of protease enzyme was 15 units / mg protein for the seeds and 17.2
units / mg protein for seedlings,

compared with irradiation of seeds with 20 mW/mm?®, the maximum specific activity of both enzymes
were reached at 30 cm from the source of radioactive when period of time was 4 minutes, the specific
activity of amylase enzyme equal to 4.9 units / mg protein for seeds and 5.3 units / mg protein for the
seedlings and 17 units / mg protein for the seeds and 16.6 units / mg protein for the seedlings to the
protease enzyme.

The results show that the activity of enzyme increases with radiation energy due to the increasing
internal energy of the seeds and seedlings to enhance the enzyme activity and accelerates cellular
metabolism.
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ABSTRACT

The results indicated the highest peroxidase specific activity was in the turnip root horseradish 253.4
unit/mg protein.The sodium acetate 0.2 M buffer solution at pH 5.7 was found the sutable solution .
The enzyme was purified into three steps including precipitation by ammonium sulfate with (30-90%)
saturation followed by Ion exchange chromatography on DEAE-Celluloes which showed 7.10as fold of
Purification and 44.03% as enzymatic yield than step of Gel filtration using Sephadex G-100 column,
this steps gave 11.83 as fold of purification and 18.76% as enzymatic yield
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