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FORWARD

Dear Collegues,

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

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

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

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

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

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

Thanks a lot for all who support 1JST.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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Investigating the effects of UV radiation and tissue culture techniques on anti-

amylase inhibitor activity extracted from white kidney bean (Phaseolus vulgaris L.)

Asma G. Oraibi, Maysaa H. Ahmed and Walaa AJ. Muhamad

Dept. of Biotechnology / College of Sciences / Al- Nahrain University /Republic of Iraq

E- mail: biomaysaa@yahoo.com

ABSTRACT

Phaseolus vulgaris seeds were irradiated with UV-A, UV-B and UV-C radiation, and then grown in incubator for
8 days at 25+°C. Hypocotyls of newly germinated embryos were cultured on an MS medium containing 0.5mg/1
BA and 1.5mg/l 2,4-D. Callus pieces from both UV treated and non-treated explants were lyophilized then o-
amylase inhibitors was extracted with ammonium sulfate buffer under a mechanical stirring and centrifugation. It
was dialyzed against water and freeze-dried. Total hydrolytic activity assay was used to determine the reduction in
amylase activity when the extracted amylase inhibitor was added to reaction mixture. Results showed that UV-B
significantly affected the mean % callus induction and callus fresh weight, also the activity of a-amylase inhibitors
extracted from callus pieces of UV treated kidney bean was higher than those obtained from that of non-treated
explants and the intact plant.

Keywords: Phaseolus vulgaris, germinated embryos, UV-A, UV-B and UV-C radiation.
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INTRODUCTION

Phaseolus vulgaris, the green bean, kidney bean, or
common bean, is an herbaceous annual plant in
the Fabaceae (legume or bean family) and grown
worldwide for its edible fruit, either the dry seed or
the unripe fruit, both of which are referred to as
beans. It is also occasionally used as a vegetable,
and the straw can be used for fodder. Along with
other species of the bean genus (Phaseolus), most of
those members acquire nitrogen through an
association with rhizobia, a species of nitrogen-
fixing bacteria (1).

The common bean is a highly variable species with
a long history of cultivation. All of the wild
members of the species have a climbing habit, but
the many cultivars are classified as bush beans or
pole beans, depending on their style of growth.
These include the kidney bean, the navy bean, the
pinto bean, and the wax bean. The other major types
of commercially grown bean are the runner bean
(Phaseoluscoccineus) and the broad bean
(Viciafaba). Production of beans is well distributed
worldwide, with countries in Asia, Africa, Europe,
Oceania, South and North America among the top
bean growers. Brazil and India are the largest
producers of dry beans, while China produces, by
far, the largest quantity of green beans. Worldwide,
23 million tons of dry common beans and 17.1
million tons of green beans were grown in 2010 (2).

Effect of tissue culture techniques

The use of in vitro culture methods for the selection
of wvariant types in ornamentals has been
documented for many years especially for flower
color, plant morphology and also physiological
characters. Induced variability does not seem to be
different from that known to occur spontancously.
However, mutagen treatment could increase mutant
frequency severely (3). Although some variants
such as changes in flower color may emerge from
spontaneous mutations at relatively high rates,
mutation frequency of many useful traits is very
low, in vitro methods could lead to the occurrence
of variation through the new phenotype produced.
Variation refers to the differences of genetic
variation of cells whereby the characteristics of
mother plant is delivered to the new plant (4).Plant
biotechnology together with conventional breeding
methods offer scope in bean improvement and it
could be increased and the seed quality (5). Also a
reliable and efficient in vitro culturesystem that may
lead to efficient differentiation, shootdevelopment
and whole plant regeneration becomes an
essentialprerequisite for improvement of common
bean throughgenetic transformation/ mutagenesis
protocols. In addition to geneticimprovement, thein
vitro culture forms an important tool for therecovery
and conservation of germplasm (6).

A study conducted by (7), examined the callus
cultures induction of white seed inducedmutant
obtained from Phaseolus vulgarisL., and reported
that callus cultures were initiated from the axillary
leaves, axillary shoots,node, internode, and root

segments, the initiation and growth ofcallus were
evaluated on MS medium with 3% sucrose, 0.4%
agar,1.5 mg/IBAP, and three levels of IAA. The
highest callus relativegrowth was obtained on
medium with 0.5 mg/l [AA and 1.5 mg/IBAP.

Effects of UV radiations

The spectrum of ultraviolet (UV) reaching the
Earth’s surface has been divided into lower energy
UV A (320-400 nm), higher energy UV B (280-320
nm), and UV C (254-280 nm) regions. The response
of the plants to any given dose of radiation is
species specific. Those parts of the ultraviolet
daylight spectrum that particularly have attracted the
most interests are UV-B (280-315 nm) and to less
extent UV C bands (8). Ultraviolet radiation plays a
key role in several biological functions, sometimes
detrimental (e.g. DNA  damage, immune
suppression, cataracts) and others beneficial (e.g.
assimilation of vitamin D, diminishing of risk of
some internal cancers). However, there is no general
health benefit in exposing crops and medicinal
plants to extra UV B and UV C radiations (9). It is
well known that plants sense UV radiation in
different ways although the molecular nature and
cellular localization of the primary ‘receptor’ of the
radiation is still unknown (10).

Radiation is one of the physical factors that initiate
mutations of plant cells when exposed to certain
dosages. Morphological changes were observed
when intact and in vitro plants were exposed to
radiation (11). Radiation could initiate or inhibit the
growth and differentiation of in vitro tissue cultured
cells. The effects of radiation include changes in the
plant cellular structure and metabolism e.g., dilation
of  thylakoid  membranes, alteration  in
photosynthesis, modulation of the anti-oxidative
system and accumulation of phenolic compounds
(12).Investigation was carried out to find whether
enhanced  ultraviolet radiation influences
the Malvaparviflora L., Plantagomajor L., Rumexve
sicarius L. and Sismbriumerysimoids Desf. of some
annual desert plants. The results indicated that the
chlorophyll contents were affected by enhanced UV
radiation. The chlorophyll a, b, and total contents
were decreased compared with the control values
and reduced with the enhanced UV radiation, but
the carotenoid was increased compared with the
control and also reduced with the enhanced UV
radiation. So, the contents of chlorophylls varied
considerably. The protein content was decreased
significantly in both root and shoot systems
compared with the control values but, it was
increased with increasing wave lengths of UV-
radiation of all tested plants. R. vesicarius showed
the highest protein contents among the investigated
plants (13).
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Properties of a-amylase inhibitors

fromPhaseolus vulgaris L.

Common beans have 3 isoforms of alpha amylase
inhibitor (alpha- 1, alpha-Al12, alpha-AIL). The
alpha-Al isoform has anti-amylase activity in
humans. This enzyme is found in the embryonic
axes and cotyledons in the seed and not in other
organs of the plant. It is not active against plant
alpha-amylases and is therefore classified as an anti-
feedant or seed defense protein. The alpha amylase
inhibitor prevents starch digestion by completely
blocking access to the active site of the alpha-
amylase enzyme (14). Factors that affect the activity
of the alpha-Al isoform inhibitor are pH,
temperature, incubation time and the presence of
particular ions. The optimum pH for the inhibitor is
4.5 to 5.5 and the optimal temperature is 22 to 37°C.
There is no activity at 0°C and the inhibitor is
completely inactivated by boilingfor 10 minutes.
The ideal incubation period has beenrecorded as 10
minutes, 40 minutes and 120 minutes bythree
different researchers. The different incubationtimes
are thought to be due to the use of different
testconditions; namely a pH of 6.9 for the longer
incubationperiods and a pH of 4.5 for the shortest
(15).

Obesity, and resultant health hazards, which include
diabetes, cardiovascular disease and metabolic
syndrome, are worldwide medical problems.
Control of diet and exercise are cornerstones of the
management of excess weight. Foods with a low
glycemic index may reduce the risk of diabetes and
heart disease as well as their complications. As an
alternative to a low glycemic index diet, there is a
growing body of research into products that slow
the absorption of carbohydrates through the
inhibition of enzymes responsible for their
digestion. These products include alpha-amylase
and glucosidase inhibitors (16). The common white
bean (Phaseolus vulgaris) produces an alpha-
amylase inhibitor, which has been characterized and
tested in numerous clinical studies. A specific and
proprietary  product named Phase 2 has
demonstrated the ability to cause weight loss with
doses of 500 to 3000 mg per day, in either a single
dose or in divided doses. There have been no serious
side effects reported following consumption of
Phase 2. Gastro-intestinal side effects are rare and
diminish upon extended use of the product. In
summary, Phase 2 has the potential to induce weight
loss and reduce spikes in blood sugar caused by
carbohydrates through its alpha-amylase inhibiting
activity (14).

MATERIALS AND METHODS

Seeds treatments with UV radiation:

White kidney bean (Phaseolus vulgaris) obtained
from the local Iraqi markets. Seeds were treated
with UV light in a different wavelength including
UV-A, UV- B and UV-C for 60 min (17), and

extracted in the previous work by ammonium
sulfate (18).

Medium preparation:

Murashige and Skoog (MS) medium components
(19) were prepared (tables 1 and 2) and
supplemented with sucrose, myo-inositol and
growth regulators. The pH of the medium was
adjusted to 5.8 using 0.1N NaOH or 0.1N HCI, then
8¢/l agar was added to the medium. The medium
was dispensed into 15x2.5cm tubes (10 ml/tube).
The medium was sterilized by autoclaving.

Table (1): Effect of UV radiation type A, B and C on
the mean % callus induction, after inoculating explants
onto solid MS medium for four weeks, n=10.

UV (nm) % Callus induction
0.0 88.7
A 72.1
B 98.6
C 54.9
LSD 0.05 13.46

Table (2): Effect of UV radiation type A, B and C on
the mean callus fresh weight (mg), after inoculating
explants onto solid MS medium for four weeks, n=10

UV (nm) Callus fresh weight (mg)
0.0 113
A 97
B 123
C 102
LSD 0.05 26.92

Seed sterilization, germination and callus
induction in vitro:

Treated and non-treated white bean seeds
(Phaseolus vulgaris L.) were surface sterilized using
70% (v/v) ethanol, then rinsing with stirring in 2.5%
sodium hypochlorite. The seeds were taken to the
laminar airflow and washing three times with sterile
distilled water. Callus cultures were initiated from
hypocotyl of newly germinated embryos using MS
medium containing 0.5mg/l BA and 1.5mg/l 2,4-D.
All the cultures were incubated in a growth room
under a 16 h photoperiod (cool, white fluorescent
light) and the temperature was maintained at 25 +
2°C with 2 - 7% relative humidity (7). Callus
induction frequency (%) was calculated using the
following formula (20).

Callus induction frequency (%) =
No. seeds produced callus/total seeds cultured x100.

Callus fresh weight was measured after 8 weeks of
sub culturing into a callus growth medium (21).

Assay of amylase inhibitor activity:
Amylase inhibitory activity was measured according

to (22).The total hydrolytic activity assay used to
determinate the reduction in amylase activity when
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the amylase inhibitor was extracted and added to the
reaction mixture. A 3.5-Di Nitro salicylic acid used
as an alkaline color reagent 1 ml of the incubation

B, C in additional to the control and showing the
changes in the callus mass of Phaseolus vulgaris,
which grown on MS medium for four weeks.

mixture (3ml soluble starch 2% and 3 ml extracted
sample) after 30 min incubation in 30°C was added
to an equal volume of alkaline color reagent, mixed
thoroughly and heated for 5 min in boiling water
bath. Samples (with their replication) including:

1. Alpha-amylase standard without inhibitor
as a blank.

2. Alpha-amylase: Mixed with same volume
(1:1) of alpha amylase inhibitor extracted
and purified from Iraqi Phaseolus vulgaris
samples, then cooled to room temperature
and stored for at least 30 min. absorbance

Figure (1): Phaseolus vulgaris callus cultures originated from
hypocotyle germinated from seeds treated UV radiation type A,
B, C in additional to the control, showing the changes in the callus

at 546nm was measured using Aquarius
7000 Series spectrophotometer against a
reference and blank. One unit of inhibitor
is the amount that suppressed the amylase
activity under the assay conditions.
Protein was estimated as described by
(23) using bovine serum albumin as
standard.

RESULTS AND DISCUSSION

Effect of UV radiation types A, B and C on mean
% callus induction and callus fresh weight:

Results revealed that a significant increase resulted
in the % callus induction in UV-B treatment with
mean value 98.6% compared with UV-A and UV-C
treatments, which recording72.1% and 54.9%
respectively. While there was no significant
differences recorded between UV-B and control
(88.7%) in the mean %callus induction. While there
was no significant differences obtained between
treatments in the mean callus fresh weight compared
with control, the highest fresh weights recorded in
UV-B with mean value 123 mg. These results were
in agreement with those obtained by (24), who
reported that UV- B affected plant cells growth and
development through its effects on a number of
important physiological processes through different
pathways including second messengers such as
calcium, kinases and the catalytic formation of
reactive oxygen species (ROS). The study
conducted by (24) also concluded that high level of
UV radiation causes cellular damage and oxidative
stress, thus activating a general stress signal
transduction pathway, which leads to a response
similar to the one which occurs after pathogen
attack and other stresses.

While the effect of tissue culture could be explained
by (4), who reported that most cultured plant cells
could produce somaclonal variation, which is
another way of producing new and interesting plant
phenotype. Besides variation, propagation of new
plantlets through in vivo and in vitro systems could
also cause mutation and the effects of mutations
could be observed through the new plant phenotype
produced. Figure (1) describes the differences of
callus cultures which originated from hypocotyls
germinated from seeds treated UV radiation type A,

mass grown on MS medium for six weeks

Effect of UV radiation types A, B and C on
Alpha-amylase Inhibitor activity:

Figure (2) exhibits that the percentage of inhibition
is about 46% for intact plant tissue and 53% for
callus tissue, and the highest percentage was
obtained in callus cultures originated from UV-B
treated seeds recording 65%. So that gave an
inductor that the crude extracted working as
amylase inhibitor and these results disagreement
with those obtained by (25), who suggested that
direct exposure of bean seedlings to visible light and
UV-radiation, induced significant variable changes
in the total amount and in the relative composition
of the carbohydrate pool. Concurrently with
carbohydrate changes, significant variable increases
in the activitiesof both invertase and a-amylase of
bean seedlings were maintained throughout the
entire period of the experiment. The increase in o-
amylase inhibitor activity could be explained as
improved mechanism which developed and used by
the plant cells to combat the stress of UV radiation
against plant cells and to reduce the amounts of
consumed carbohydrates and keeping energy.

1.2

1.0

0.8

0.6

- 0.4 M Standard
amylase
W Seeds

- 0.2
m callus

0.0
4 3 2 1

Types of tissues

Absorptionat546nm

Figure (2): The effect of UV radiation and tissue culture
technique on anti-amylase Inhibitor activity. 1= Non treated

tissues (control), 2=UV- A, 3= UV-B, 4=UV-C
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ABSTRACT

Pollution caused by heavy metals affects all froms of life. Plant has a remarkable ability to take up and accumulate heavy
metals from their external environment such as electric generation .It is well known that high levels of heavy metals affect
different physiological and metabolic processes. The effect of some heavy metals on growth and biochemical parameters of
Zizyphusspina (Nebca) and Eucalyptus leaves after exposure to the smoke of the diesel generator were studied. It was found
that heavy metals stress decreased chlorophyll content in leaves , the averages of chlorophyll (a, b, total) content (0.78, 0.124,
0.90 mg/g), in in Zizyphusspina leaves compared with un pollutant site the averages of chlorophyll (a ,b ,total) content in
Zizyphusspina were(20.16, 7.14, 27.32 mg/g) . heavy metals stress decreased chlorophyll content in leaves ,the averages of
chlorophyll (a, b, total) content (0.634, 0.18 ,0.81 mg/g), in Eucalyptus leaves compared with un pollutant site the averages
of chlorophyll (a ,b ,total) content in Eucalyptus leaves were(17.6 ,8.2 , 25.8 mg/g) . The levels of four different heavy
metals (Fe ,Ni ,Cu, Cd ) were determined in leaves plant (Zizyphusspina and Eucalyptus ) in Al-Saydiah and Al-Aalam
regions. Atomic Absorption Spectrophotometer was used to determine the concentration of these metals .The average
concentrations for Fe ,Cu ,Ni, and Cd were (23.2, 22.2, 2.1 ,0.7 ppm) respectively for un pollutant of Zizyphusspina ,but
increased the levels of heavy metal nearby generation were the average concentrations for Fe ,Cu ,Ni, and Cd were (124 ,33
,27,9.98 ppm ) respectively of Zizyphusspina, while the average concentrations for Fe ,Cu ,Ni, and Cd were (89, 21, 1.6 ,0.3
ppm) respectively for un pollutant of Eucalyptus but increase the levels heavy metal nearby generators were the average
concentrations for Fe ,Cu ,Ni, and Cd (118, 32.8, 24,9.8 ppm) respectively for Eucalyptus . Heavy metals —induced oxidative
stress was evidenced by the generation of reactive radical MDA content increased lipid peroxidation increased significantly
with heavy metals concentration, the higher concentration of metals in leaves corresponded with the higher concentration of
MDA in the plant the followed by an increase in MDA production up to 8.07nmol compared with un pollutant was 1.014 nmol
for Zizyphusspina while the average of Eucalyptus was 8.97 nmol for nearby generators compared with un pollutant was
1.32 nmol. These results indicated that heavy metals stress negatively impacted nearly all the parameters assayed , toxic levels
of heavy metals contaminations threat to the plants . Plants exposed to heavy metals resulted injury in terms of chlorosis along
with toxic effect in the form of reduced photosynthesis , growth inhibition and finally death.

Key words: Heavy metals, Zizyphusspina plant, Eucalyptus plant, diesel generators, MDA, chlorophyll (a, b, total)
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INTRODUCTION

Pollution of the environment with toxic metals has
enriched very big since the onset of the industrial
revolution (1). Industrial air pollutants are very
serious and serious on plant, animal and human in
the world. Industrial emissions in air are the main
origin  of air pollution. Many studies indicated
dangerous  effects on the plants grown near the
industrial generations and factories 2).
Anthropogenic pollutants like heavy metals enter
our environment in a variety of ways and These
include gas exhaust which emission from vehicles,
generation ,mining, electroplating, metal smelting ,
energy and fuel production, down wash from power
lines , power transmission, sludge dumping (3,4).
Because of these activities ,the levels of heavy
metals, such as cadmium ,copper and lead in the
environment are currently of great concern (5).
Heavy metals are increased in the environment by
human activities of different types (6), and cause a
lot of problems. Some of these metals such as
copper, nickel and iron have known functions as
micronutrients and are needed by plants as parts of
coenzymes and enzymatic prosthetic groups(7) but
lead, cadmium and mercury have unknown
biological functions (7,8) if they are required for
plant growth or not. All heavy metals are toxic to
plants at high levels (4,7). Generator's fuel contains
metallic elements of heavy metals such as Pb, Ni,
Cd, Cu. Heavy metals are that elements having
specific gravity that is at least five times of the
specific gravity of water, which is expressed as 1 at
4°C and refers to metallic elements with an atomic
weight greater than iron (55.8 g/mol) (9).Copper
(Cu) is an important trace metal needed for proper
human health in an appropriate limit , Pb and Cd
are non-essential nutrients for plant but it owns a
toxic effect. It is effectively absorbed by both the
root and leaf systems (10) .These elements are
stable and highly toxic, because they cannot be
analyzes, the trace quantities of heavy metals are
nutritionally main for a healthy life; they are
commonly found naturally in plants. Therefore,
plants are considered as a vital indicator for sensing
the occurrence of pollution near generators. Heavy
metals are also common in the electrical generation
stations, Dbatteries, alloys, fuel and medical
industries, electroplated, transportation setting,
refining oil stations, and hazardous waste sites.
Similar to these electrical generation stations,
factories are found in Baghdad as found in previous
studies (11, 12). Heavy metals occurrence and
toxicity for plants were viewed by (12). Heavy
metals in edible green vegetables grown along the
sites of the Sinza and Msimbazi rivers were found in
Dares Salaam, Tanzania (13), market basket survey
for some heavy metals in Egyptian fruits and
vegetable (14) and bioavailability of heavy metals
from polluted soils to plants (15).

The aims of the study:

1. Determination of heavy metals (Fe , Cd, Cu, Ni
)in leaves of plants Zizyphusspina (Nebca) and
Eucalyptus after exposure to the smoke of the diesel
generators.

2. Determination of malondialdehyde (MDA) in
leaves of plants Zizyphusspina (Nebca) and
Eucalyptus after exposure to the smoke of the diesel
generators.

3. Determination of chlorophyll content in leaves of
plants Zizyphusspina (Nebca) and Eucalyptus after
exposure to the smoke of the diesel generators.

MATERIALS AND METHODS

Sample preparation:

Samples (leaves of plant Zizyphusspina grown near
generators with two sites (control and pollution) and
leaves of plant Eucalyptus near generators with two
sites (control and pollution) were placed in
polyethylene bags and brought to laboratory for
analysis. All samples were washed with tap water
followed by DDI (double de-ionized distil water).
Samples were cut into small pieces and dried at
105°C for18 hours (16). After drying, the samples
were ground into powder form. Approximately 1.0 g
of each sample in triplicate taken into digestion
tubes, were soaked in 40 ml of nitric acid (HNOs)
from company BDH (England) and perchloric acid
(HCLO,) from company BDH (England) (3:1) and
left over night for complete contact of material.
After 24 hs. Samples were treated at 2hrs with heat
at 120°C for 2 hrs and thenl80°C on heating
digester) till the solution becomes transparent.
Digestion stopped when sample solutions reduced to
2-3 ml. Cooled samples were transferred into100
ml. volumetric flask and volume raised up to the
mark with. 0.1 M HNOj; treated samples were
analyzed for heavy metal by FAAS (flame Atomic
Absorption Spectroscopy) (16-17).

Estimation of MDA  (Malonedialdehyde)
contents:

MDA in selected samples were analyzed according
to (18). This method is based on the reaction with
thiobarbituric acid TBA (Thiobarbituric acid) from
company BDH (England).  Fresh leaves (1.0 g)
were ground properly in 20 ml of 0.1% tri-
chloroacetic acid solution, TCA ( Trichloro acetic
acid) from company BDH (England), One ml of the
supernatant was reacted with 4 ml of 20% tri-
chloroacetic acid solution from company BDH
(England) TCA solution comprising 0.5%
thiobarbituric acid TBA (Thiobarbituric acid) from
company BDH (England)  and then it was heated
for 30 min., at 95C in a water bath and then
immediately cooled on ice. After the absorbance of
the supernatant was read at 532 and 600 nm by SP8-
100 UV —ViS spectrophotometer PYE —Unicom .
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The contents of MDA were worked out using the
formula:

MDA level (nmol) = A (A 532nm-A 600nm)/1.56.
(18)

Determination of chlorophyll content:

Fresh biomass (leaves) of plant include
Zizyphusspina and Eucalyptus were homogenized
in 80% acetone solution as a common reagent used
in the work from company BDH (England) in the
dark and then filtration was done and the
supernatant was determined by SP8-100 UV —ViS
spectrophotometer PYE —Unicom at 663 , 645 nm.
To determine chlorophyll a ,b and total contents,
80% of acetone was used according to the formula:

Total chlorophyll (mg/g) = 20.2 (A645) + 8.02
(A663)

Chlorophyll a (mg/g) = 12.7 (A663) -2.69(A 645)
Chlorophyll b (mg/g) =22.9(A 645) -4.68 (A663)
(19).

RESULTS AND DISCUSSION

Effect of heavy metals resulted from diesel
generators on different pigment chlorophyll in
Zizyphusspina and Eucalyptus leaves:

Heavy metals had caused reductions of chlorophyll
content via damage to chloroplast membrane. A
decrease in chlorophyll content was observed
depending on metal pollution . The effect of heavy
metals on different pigments of chlorophyll in
Zizyphusspina and Eucalyptus leaves at two
locations for generators in the Al-Aalam and the Al-
Saydiah (in Baghdad city) regions Respectively as
shown in the table (1).

In the present study, the exposure of heavy metals
affected Zizyphusspina plants by chlorophyll (a ,b
and total) . Table (1) showed the high averages in
chlorophyll a ,b and total in Al-Aalam region (20.16
, 7.14 and 27.32 mg/g) respectively for control (un
polluted ) , on one meter distance (pollutant). The
high averages in chlorophyll a ,b and total in Al-
Aalam region were (4.68, 0.94 and 5.63 mg/g)
respectively and , on two meters distance
(pollutant), the high averages in chlorophyll a ,b
and total in Al-Aalam region were (0.78, 0.124 and
0.90 mg/g) respectively, but the low averages in
chlorophyll a ,b and total in Al-Saydiah region were
(13.07, 6 .15 and 19.2 mg/g) respectively for
control (un polluted ). On one meter distance
(pollutant) the high averages in chlorophyll a ,b and
total in Al-Aalam region were (3.47, 1.148 and
13.86 mg/g) respectively and , on two meters
distance (pollutant) the high averages in
chlorophyll a ,b and total in Al-Aalam region were
(1.84, 0.072 and 191 mg/g) respectively .
Exposure of heavy metals affected Eucalyptus
plants including chlorophyll (a ,b and total). As
shown in table (1), the high averages in chlorophyll
a ,b and total in Al-Aalam region were (17.61,

8.27and 25.89 mg/g) respectively for control (un
polluted) , on one meter distance ( pollutant ), the
high average in chlorophyll a ,b and total in Al-
Aalam region were (7.42, 6.6 and 14.09 mg/g)
respectively and , on two meters distance
(pollutant), the high averages in chlorophyll a ,b
and total in Al-Aalam region were (4.85, 1.15 and
6.00 mg/g) respectively, but the low averages in
chlorophyll a ,b and total in Al- region were
(14.04,5.93 and 19.9 mg/g) respectively for control
(un polluted ). On one meter distance (pollutant), the
high averages in chlorophyll a ,b and total in Al-
Aalam region were (10.0, 4.07 and 14.07 mg/g)
respectively and , on two meters distance
(pollutant), the high averages in chlorophyll a ,b
and total in Al-Aalam region were ( 6.94, 2.14 and
9.14 mg/g)  respectively . But the values had
decreased in Al-Saydiah region where the high
averages in chlorophyll a ,b and total of Eucalyptus
leaves in Al-Saydiah region were (16.15, 7.47 and
23.62 mg/g) respectively for control (un polluted ).
on one meter distance, the high averages in
chlorophyll a ,b and total in Al-Saydiah region were
(9.02, 3.16 and 12.89 mg/g) respectively and , on
two meters distance ( pollutant ), the high averages
in chlorophyll a ,b and total in Al-Saydiah region
were (2.14, 1.95 and 4.10 mg/g) respectively. The
low averages in chlorophyll a ,b and total in Al-
Saydiah region were (13.86, 6.07 and 19.9 mg/g)
respectively for control (un polluted ). On one meter
distance  (pollutant), the high averages in
chlorophyll a ,b and total in Al-Saydiah region were
(9.70, 4.16 and 13.86 mg/g) respectively and , on
two meters distance (pollutant), the high averages
in chlorophyll a ,b and total in Al-Aalam region
were ( 4.55, 1.19 and 5.74 mg/g) respectively .
The reason  of reduction in Chlorophyll a,
chlorophyll b and total chlorophyll content was due
to heavy metal stress and that was argued with (20)
in Lemna polyrrhiza L. a decrease in chlorophyll
content associated with heavy metal stress may be
the result of inhibition of the enzymes responsible
for chlorophyll biosynthesis (21). The amount of
chlorophyll in plants is often estimated to evaluate
the effects of environmental tensions. These
tensions may stop metabolic processes by
preventing enzyme activity. The reduction of
chlorophyll in plants under tension is probably
either because of controlling chlorophyll synthesis
enzymes activity or the increasing of chlorophyll
pigment disintegration (22), and observed in
Zizyphusspina leaves Contain on its surface Scales
helped on the accumulation of heavy elements
abundance while Eucalyptus leaves Contain
Smooth layer . The toxicity of heavy metals on the
plants depends on the plant species, age (age diesel
generator ,age of trees), whenever increased age of
the tree decreased response to plant absorption of
heavy metals which emitted from diesel generators
and number working hours have important role
cause excess in emission pollutants), and element
chemical composition and concentration (23) .
Significantly reducing in photosynthetic rate and
chlorophyll content in plant leaves as a result of the
pollution with Cu, Ni, Cdand Pb were observed by
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(24-25). These results correspond with (26, 27)
respectively.

Table (1): Effect of heavy metals on different pigment chlorophyll in Zizyphusspina and Eucalyptus leaves

Regions Plant name Distance Chlorophyll a Chlorophyll b Total Chlorophyll
(mg/g) (mg/g) (mg/g)
(1) Al-Aalam Zizyphusspina A 20.17+0.034 * 7.14+ 0.022%* .026*0 27.32+
Leaves B 4.68 +0.032* 0.032*0 0.94 + 5.63+0.031*
C 0.78+0.034* 0.124+0.33* 0.90 0.035*
(2) Al-Saydiah Zizyphusspina A 13. 07 +0.042* 6.15 £0.040* 19.22+0.042*
Leaves B 3.47 £0.040%* 1.146 £0.042* 13.86 +£0.042*
C 1.846 + 0.036* 0.072 £0.035* 1.91 +£0.035*
(3) Al-Aalam Eucalyptus A 17.61+0.003 8.27+0.02* 25.890 + 0.011*
Leaves B 16.07 £ 0.04* 7.14+ 0.03* 23.18 £ 0.037*
C 7.42+0.031* 6.6+0.022* 14.09 £ 0.041*
(2) Al-Aalam Eucalyptus A 14.72+0.02* 8.432 +0.023* 23.36+ 0.031*
Leaves B 10.72+0.027* 2.64+ 0.021* 13.36 + 0.032*
C 4.85+0.031* 1.15+ 0.023* 6.00+0.017*
(4) Al-Aalam Eucalyptus A 16.94+0.03* 7.56 £ 0.021* 24.59 + 0.026*
Leaves B 10.64+0.022* 2.68+ 0.021* 13.327+ 0.03*
C 6.99+0.031* 1.634 = 0.004* 8.63+ 0.03*
(5) Al-Aalam Eucalyptus A 15.395+0.02* 5.78 + 0.022* 21.18 £ 0.025%*
Leaves B 12.18+0.024* 3.85+ 0.022* 16.03 + 0.03*
C 0.634+0.04* 0.18+ 0.034* 0.81+ 0.035*
(6) Al-Aalam Eucalyptus A 14.04 = 0.032* 5.933+ 0.042* 19.9 + 0.032*
Leaves B 10.0 + 0.04* 4.07+ 0.031* 14.07+ 0.032*
C 6.945+ 0.03* 2.19+ 0.025* 9.14+ 0.040*
(7) Al-Saydiah Eucalyptus A 16.15+ 0.025* 7.47+ 0.020* 23.62+ 0.030*
Leaves B 9.028+ 0.022* 3.164+ 0.032* 12.87+ 0.033*
C 2.14+ 0.028* 1.95+ 0.028* 4.10+ 0.030*
(8) Al-Saydiah Eucalyptus A 15.72+ 0.022* 4.52+ 0.025%* 20.25+ 0.033*
Leaves B 8.34+ 0.021* 3.70 + 0.026* 12.0+ 0.034*
C 5.01+ 0.034* 1.30+ 0.042* 6.32+ 0.022*
(9) Al-Saydiah Eucalyptus A 13.86+ 0.035* 6.07+ 0.044* 19.9+ 0.031*
Leaves B 9.70+ 0.034* 4.16+ 0.04* 13.87+ 0.028*
C 4.55+ 0.02% 1.19+ 0.032* 5.74 £ 0.025*

The average (mean) of three replicates + SD (*) statistically significant at p < 0.05 level . Distance (A:control,B: Pollutant by
close near generator 1 meter distance, C: Pollutant by near generator 2 meter distance). 1, 2, 3, 4...etc. refer to number sites in

locations

Effect on lipid peroxidation levels (MDA) content
on Zizyphusspina and Eucalyptus leaves:

Malondialdehyde (MDA) 1is an end product of
membrane lipid peroxidation and high MDA levels
in plants are used as indicator of oxidative stress
(28). Heavy metals such as Cu, Cd, Pb, Co, Fe,
and Ni caused increase in MDA content in plants
(29, 30) in Zizyphusspina and Eucalyptus leaves in
two locations for generators in Al-Saydiah and AL-
Aalam regions. As shown in table (2), for
Zizyphusspina plants MDA showed the average in
Al-Saydiah region of value (1.34 nmol) for control
(un pollutant ) , on one meter distance (pollutant),
the high averages in  Al-Aalam region was
(6.41nmol) and , on two meters distance
(pollutant), the high average in Al-Aalam region
was (1.39 nmol), but the average in Al-Aalam
region was (1.014 nmol) for control (un
pollutant ) , on one meter distance (pollutant), the
high average in Al-Aalam region was (8.07 nmol)
and on two meters distance (pollutant), the high
average in Al-Aalam region was (1.60 nmol).
Eucalyptus  plants including MDA showed the
average in Al-Aalam region (1.017 nmol) for

control (un pollutant ) , on one meter distance
(pollutant), the high average in Al-Aalam region
was (8.205 nmol) and , on two meters distance
(pollutant), the high average in Al-Aalam region
was (1.215 nmol) and another location where the
average in Al-Aalam region was (1.32 nmol) for
control (un pollutant ) , on one meter distance
(pollutant), the high average in Al-Aalam region
was (8.97 nmol) and , on two meters distance
(pollutant), the high average in Al-Aalam region
was (1.98 nmol). Malondialdehyde is an end
product of membrane lipidperoxidation and high
MDA levels in plants are used as an indicator of
oxidative stress (31). Heavy metals such as Cu, Cd,
Pb, Co, Hg and Mn caused increases in MDA
content in plants (32).The results showed that there
were significant differences between two sites
generators (control and pollutant). These differences
attributed to reason for pollutants emitted (heavy
metal such as Ni, Cu, Cd and Fe ) from diesel
generators, which caused an increase in
malondialdehyde (MDA) (table 2). These results
correspond with (29-31).
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Table (2): Effect on lipid peroxidation levels (MDA) contents on Zizyphusspina and Eucalyptus leaves

Plant name and location | Distance MDA content (n mol)fw
A 1.34 £ 0.024*
Zizyphusspina "
(1) AL-Saydiya B 6.41+0.027
C 1.39+0.026*
A 1.014 + 0.025*
Zizyphusspina B 8.07 + 0.026*
(2) Al-Aalam C 1.60 + 0.025*
A 1.017 + 0.03*
Eucalyptus B 3 205% 0.03*
(1) Al-Aalam C 1215 = 0.022*
A 1.032 + 0.032*
Eucalyptus B 826 = 0.032*
(2) Al-Aalam C 1.643 = 0.030 *
A 1.055 + 0.033*
Eucalyptus B 8331003 *
(3) Al-Aalam C I 66 T 0'035 =
Eucalyptus A 1.064 + 0.04*
B 8.37 £ 0.04 *
(4) Al-Aalam C 1677 = 0.032*
Eucalyptus A 1.070 +0.042*
B 8.46 £ 0.03*
(5) Al-Aalam C 1.68 = 0.042 *
Eucalyptus A 1.076 = 0.036*
B 8.4 +0.04*
(6) Al-Aalam C 17120.03*
A 1.12+0.031 *
Eucalyptus B 8.52+ 0.031%
(7) Al-Aalam C 176 £ 003 *
A 1.264 + 0.032*
Eucalyptus B 8715+ 0.042*
(8) Al-Aalam C 1972 0032 *
Eucalyptus A 1.32 +0.042*
B 8.97+ 0.04 *
(9) Al-Aalam C 1.98 + 0.043 *

The average (mean) of threereplicate + SD (*) statistically significant at p < 0.05 level . fw: fresh weight. Distance (A: control,
B: Pollutant by close near generator 1 meter distance, C: Pollutant by near generator 2 meter distance) . 1,2,3,4...etc refer to

number site in Al-Saydiya and Al-Aaalam (shabab) regions

Heavy metal contents in the Zizyphusspina and
Eucalyptus leaves obtained from different sites:

Heavy metal pollution affects biosphere in many
places around the world. Heavy metals make a
significant contribution to environmental pollution
as a result of human activities such as smelting,
mining, electroplating, energy and fuel production,
power transmission, sludge dumping and other
industrial activities. Data obtained in the study
showed that the concentrations of Pb, Cd, Ni, Cu,
Zn and Fe were considerably higher in plant tissues.
Heavy metal contents in Zizyphusspina and
Eucalyptus leaves in two locations for generators in
the Al-Saydiah and Al-Aalam regions are shown in
the table (3).

Fe (Iron) in leaves :

For Zizyphusspina plants, results showed that the
average in Al-Aalam region was (23.2) ppm for
control (un polluted) , on one meter distance
(pollutant), the average in Al-Aalam region was
(124) ppm and , on two meters distance
(pollutant) the average in Al-Aalam region was
(121) ppm, but the average in Al-Saydiah region
was (23.0) ppm for control (un polluted) , on one
meter distance (pollutant), the high average in Al-
Saydiah region was (121) ppm and , on two meters

distance (pollutant) in Al-Saydiah region was
(120) ppm.
For Eucalyptus plants, the average in Al-Aalam

region was (89.8) ppm for control (un polluted) , on
one meter distance (pollutant), the average in Al-
Aalam region was (118.8) ppm and , on two meters
distance (pollutant), the average in Al-Aalam
region was (112.8) ppm. Average in  Al-Aalam
region was (82) ppm for control (un polluted) , on
one meter distance (pollutant) the average in Al-
Aalam region was (112) ppm and , on two meter
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distance (pollutant) the in Al-Aalam region was
(110) ppm (table 3)..

Cu (Copper ) in leaves:

For Zizyphusspina plants, Cu showed that the
average in Al-Aalam region was (22.2) ppm for
control (un polluted) , on one meter distance
(pollutant) the average in Al-Aalam region was
(33.8) ppm and , on two meter distance
(pollutant) the average in Al-Aalam region was
(31.2) ppm but the average in Al-Saydiah region
was (21.9) ppm for control (un polluted) , on two
meters distance (pollutant) the high average in Al-
Saydiah region was (33.0) ppm and , on two
meters distance (pollutant) in Al-Saydiah region
was (30.0) ppm .

For Eucalyptus plants, Cu showed the average in
Al-Aalam region that was (21.2) ppm for control
(un polluted) , on one meter distance (pollutant), the
average in Al-Aalam region was (32.8) ppm and ,
on two meters distance (pollutant), the average in
Al-Aalam  region was (30.7) ppm. At the other
location the average in Al-Aalam  region was
(18.2) ppm for control (un pollutaned) , on one
meter distance (pollutant ) the average in Al-Aalam
region was (30.4) ppm and , on two meters distance
(pollutant) the in Al-Aalam region was (27.9) ppm
(table 3).

Ni (Nickle ) in leaves:

For Zizyphusspina plants, Ni showed that the
average in Al-Aalam region was (2.1) ppm for
control (un polluted) , on one meter distance
(pollutant), the average in Al-Aalam region was
(27.4.8) ppm and , on two meters distance
(pollutant), the average in Al-Aalam region was
(24.2) ppm, but the average in Al-Saydiah region
was (1.8) ppm for control (un polluted) , on one
meter distance (polluted), the high average in Al-
Saydiah region was (24.7) ppm and , on 2 meter
distance (pollutant) in Al-Saydiah region was
(21.6) ppm.

For Eucalyptus plants, Ni showed that the average
in Al-Aalam region was ( 1.6 ) ppm for control (un
pollutant) , on one meter distance (pollutant), the
average in Al-Aalam region was (24.5) ppm and ,
on two meters distance (pollutant ), the average in
Al-Aalam  region was (21.4) ppm, but the other
location the average in Al-Aalam  region was
(0.07) ppm for control (un pollutaned ) , on one
meter distance (pollutant), the average in Al-Aalam
region was (17.1) ppm and , on two meters distance
(pollutant) the in Al-Aalam region was (16.8) ppm
(table 3).

Cd (Cadmium) in leaves:

For Zizyphusspina plants, Cd showed that the
average in Al-Aalam region was (0.7) ppm for
control (un pollutaned) , on one meter distance
(pollutant), the average in Al-Aalam region was
(9.98) ppm and , on two meters distance
(pollutant) the average in Al-Aalam region was
(8.56) ppm but the average in Al-Saydiah region
was (0.5) ppm for control (un pollutaned ) , on one
meter distance (pollutant), the high average in Al-

Saydiah region was ( 9.9) ppm and , on two meters
distance (pollutant) in Al-Saydiah region was
(8.3) ppm .

For Eucalyptus plants, Cd showed that the average
in Al-Aalam region was (0.3) ppm for control (un
pollutant) , on one meter distance (pollutant), the
average in Al-Aalam region was (9.8) ppm and , on
two meters distance (pollutant) the average in Al-
Aalam region was (8.18) ppm but the other
location the average in Al-Aalam  region was
(0.009) ppm for control (un pollutaned) , on one
meter distance (pollutant ) the average in Al-Aalam
region was (9.48 ) ppm and , on 2 meter distance
(pollutant) the in Al-Aalam region was (6.6) ppm
(table 3).

Markedly, the accumulation of heavy metals with
high concentrations in Baghdad city is attributable
to the pollution of leaves. The descending order of
heavy elements in leaves as well as the both types of
plant tissues; leaves as Fe > Cu >Ni> Cd indicate
a systematic uptake of trace elements from leaves
.On the basis of plants are able to accumulate trace
elements (especially heavy metals) above
established background concentrations in or on their
tissues (32) . Obviously, the leaf plant tissues store
the greater quantity of heavy metals. The reason of
increased Iron in leaves plants : protein structure
(hemeproteins) was increased because micronutrient
plant which play important role for plant life (33)
and diesel generators emission iron (Fe) from fuel
because using as improver for the combustion of
fuel may also be contributed from engine wear
over time .Cadmium (Cd) the reason increased in
Cadmium leaves plants : The vehicle exhausts in
heavy traffic are the main source of Cd (32) Cd are
non-essential nutrient for plant and toxic; it is
effectively absorbed by both the root and leaf
systems, and is also highly accumulated in soil
organisms (33), is a byproduct of diesel fuel
smelting of lead and zinc; it can be found in nickel-
cadmium batteries and diesel fuel contain on
Cadmium.

Nickel (Ni) the reason increased Nickel in leaves
plants is micronutrient plant which play important
role for plant life (33) can be found in nickel-
cadmium batteries, diesel fuel. The cause change in
nickel was nickel product of stainless steel,
nonferrous alloys also using in manufacture of
batteries, nickel used alloys and cause lung cancer.
Copper (Cu) the reason increased Copper in leaves
plants : is an essential trace element for plants.
Bothdeficiency  Industrial and mining .These
reasons attributed to the presence of heavy metals in
Diesel fuel derived from crude oil, which contains
the heavy elements( Fe, Ni, Cu and Cd )(34) These
results correspond with researcher (35).
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Table (3): Heavy metals contents in the Zizyphusspina and Eucalyptus leaves obtained from different sites

Pl?:ct;:?(::e J Sa;;:) ].)le Distance Fe ppm Cu ppm Ni ppm Cd ppm
Zizyphusspina A 23.2+8.5 22.2+2.3 2.1+ 0.12 0.7+0.08
Al-Aalam 1 B 124 +17.0 33.842.51 27.4 +1.40 9.98+0.11
C 121+£9.05 31.243.2 242 +1.31 8.56+0.12
Zizyphusspina A 23.0+8.2 21.9+2.1 1.8+0.11 0.5+0.01
Al-Saydiah 2 B 121£16.2 33.0+2.11 24,7 +1.52 9.9+0.12
C 120+9.5 30.1+3.21 21.6+1.43 8.3+0.13
Eucalyptus A 89.849.2 212 £2.1 1.6 £0.01 0.3 £0.01
Al-Aalam 1 B 118.8+15.12 32.8+2.15 245 +1.3 9.8 £0.12
C 112.8+10.21 30.7 + 3.2 214 £1.44 8.18 +0.14
Eucalyptus A 89.1+8.4 21.0 £2.12 1.4 +£0.021 0.2 +9.82
Al-Anlam 2 B 117.8+12.14 32.5 £2.11 242 £2.56 9.8 £0.14
C 112.0+11.4 30.3 £2.76 20.9 +£2.66 8.12 £0.16
Eucalyptus A 88.8 +7.14 20.8 +£2.11 1.2 £0.012 0.15 £0.001
Al-Aalam 3 B 1142+ 11.2 32,1 +£2.17 23.7+£2.71 9.77 +£0.16
C 111.6+10.1 29.8 + 241 20.3 +1.81 8.10 +0.17
Eucalyptus A 87.7+8.11 204 +2.46 0.8 £0.01 0.08 £0.11
Al-Aalam 4 B 113.0+10.2 31.8 £2.44 232 +£2.11 9.72 +£0.18
C 111 4+11.6 29.5 +2.14 19.8 +1.8 8.8 +0.17
Eucalyptus A 86.9 £7.90 20 +241 0.5 £0.01 0.06+0.01
Al-Aalam 5 B 1125+ 11.4 31.6+2.16 22,7 +3.11 9.68 £0.15
C 111+ 11.5 294 £3.11 19.2 £2.51 84 +0.17
Eucalyptus A 85.2 +8.21 19.7 £2.3 0.3 +0.01 0.04 +0.01
Al-Aalam 6 B 112.0 £10 31.2 £2.44 223 +241 9.64 +0.17
C 110.1+ 11.4 289 +2091 18.7 +£2.11 79 +£0.13
Eucalyptus A 83.5 £8.10 194 £2.5 0.2 £0.01 0.02 +0.01
Al-Aalam 7 B 1113 £114 31+3.10 19.7 £2.43 9.60 +0.12
C 110£10.8 28.74+2.4 18.2+2.33 7.7 +£0.13
Eucalyptus A 83.0 £8.10 19.0 £2.9 0.1 +0.01 0.01 £0.011
Al-Aalam 8 B 111.2 £11.2 30 +2.41 19.1 +£2.61 9.5 £0.11
C 110+ 12.1 27 +2.22 17.8 £2.11 7.2 £0.14
Eucalyptus A 82.9 +8.17 18.3 +2.11 0.09 +0.01 0.01 £0.11
Al-Aalam 9 B 1143+ 11.7 30.6 £3.4 17.8 £1.9 9.52 +£2.82
C 110 £11.2 283 £2.12 16.2£2.11 6.8+1.71
Eucalyptus A 82 +8.11 18.2+2.9 0.07 £0.011 0.009 + 0.001
Al-Aalam 10 B 112 +11.2 30.4 £3.5 17.1 £2.71 948 +1.7
C 110 +10.7 279 +24 16.8 £2.16 6.6 £1.8

The average (mean) of three replicate + SD (*) statistically significant at p < 0.05 level .fw: fresh weight Distance(A: control, B
:Pollutant by close near generator 1 meter distance, C: Pollutant by near generator 2 meter distance) . 1, 2, 3, 4...etc refer to
number site in the AL-Saydiya and AL-Aaalam (shabab) regions . Mean of three replicates + SD
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ABSTRACT

Candida albicans cell wall mannoprotein immunomodulation innate and adapt immune response in mice
immunized with Hepatitis B virus (HBs) vaccine. The purpose of this study was to determine the effect of the
Candida albicans cell wall mannoprotein on phagocytic activity: antibody production: serum gammaglobuline
percentage and lymphocyte transformation index after vaccination with hepatitis B surface (HBs) antigen.

Eight groups of BALB/c mice were included in the current study. The first three groups were injected with
distilled water, moderate and high dose of mannoprotein as negative and positive controls, while group four was
immunized with a HBs antigen vaccine only. Groups five and six were immunized with combination of HBs
vaccine and cell wall mannoprotein. The last two groups were injected with dose of prednisone prior to
immunizing with combination of HBs vaccine and cell wall mannoprotein. Blood samples were collected for 10
days to measure phagocytic activity by NBT test reading by ELIZA. Two weeks were estimated for lymphocyte
transformation measurement by MTT test and 3, 4 weeks for post-vaccination, and anti-HBs antibodies in the
serum were measured by indirect immunoflouresnt. The results indicated that mice in groups were immunized
with combination of vaccines and candida albicans cell wall mannoprotein revealed higher serum anti-HBs level
and significance increase in phagocytic activity and lymphocyte proliferation percentage occured. This study
concluded that mannoproteins isolated from Candida albicans cell wall are important immunomodulatorts in the
development of immune response against HBs antigen vaccine. The results demonstrated a clear
immunomodulatory effect of the mannoproteins of Candida albicans cell wall (improvement of non-specific,
cellular and humoral immune response) of the treated mice

Keywords: HBs antigens vaccine, Candida albicans cell wall mannoprotein, NBT, MTT and serum anti HBs
antibodies level
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INTRODUCTION

Hepatitis B virus (HBV) is a serious public health
problem and major cause of chronic hepatitis,
cirrhosis, and hepatocellular carcinoma. It was
estimated that approximately 2 billions people have
serological evidences of past or present HBV
infection and there are 350 millions carriers of virus
worldwide (1). The World Health Organization
(WHO) strategy for effective control of HBV
infection and its sequel is mass vaccination of
neonates and children within the framework of
Expanded Program on Immunization (EPI) and
recommended that hepatitis B vaccination should be
included in national Immunization system in all
countries by 1997 (2). In a series of studies, it has
been demonstrated that 90-99% of healthy neonates,
children, adolescents and adults developed
protective levels of anti-HBs antibody following a
standard vaccination course with hepatitis B vaccine
(3-4). The effectiveness of routine infant hepatitis B
immunization in significantly reducing the
prevalence of chronic HBV infection has been
demonstrated in a variety of countries (1).
Accordingly, some investigators have suggested the
need for a booster dose after 5-15 years (5, 6).
Hepatitis B virus (HBV) is an enveloped, double-
stranded DNA  virus belonging to the
Hepadnaviridae family and is recognized as the
major cause of blood transmitted hepatitis together
with hepatitis C virus HCV( 7). Hepatitis B surface
antigen or HBsAg, previously described as Australia
antigen, is the most important protein of the
envelope of Hepatitis B Virus. The surface antigen
contains the determinant “a”, common to all known
viral subtypes and immunologically distinguished in
two distinct subgroups (ay and ad). HBV has 10
major serotypes and four HBsAg subtypes have
been recognized (adw, ady, ayw, and Ayr) (8). The
serological detection of HBsAg is a powerful
method for the diagnosis and prevention of HBV
infection and ELISA has become an extensively
used analytical system for screening of blood donors
and clinical diagnosis of HBV in infected
individuals (9).

Polysaccharide immunomodulators were first
discovered over 40 years ago. Mannan and
mannoprotein fractions are derived from digested
surface cell walls of C. albicans, and their role in the
immunization was determined (10). These polymers
can influence innate and cell-mediated immunity
through interactions with T cells, monocytes,
macrophages, and polymorphonuclear lymphocytes.
The ability to modulate the immune response in an
appropriate way can enhance the host's immune
response to certain infections (11).

Immunization with C. albicans mannoproteins
(MAN) in mice showed immunopotentiator effects
on the three cell types (antigen presenting cells, T
cells, and B Cells) that are involved in immune
responses (12 ,13) . The purpose of this study was to
determine the effect of the Candida albicans cell
wall mannoprotein on phagocytic activity: antibody
production: serum gammaglobuline percentage and

lymphocyte transformation index after vaccination
with hepatitis B surface (HBs) antigen.

MATERIALS AND METHODS

Media:

culture media were used in the experiments were: Agar
agar, Sabouraud dextrose agar, Sabouraud dextrose
broth, Tryptase soya agar, Tryptase soya broth (Difco,
USA). FITC-Rabbit Anti-Mouse IgG (H+L), Trypan
blue stain (The Institute of Sera and Vaccines,
Baghdad, Iraq), Hellabio agarose gels (Hellabio,
Spain), Nitro blue tetrazolium (Sigma, USA), MTT
(Sigma, USA).

Fungal cells:

Candida albicans was 1isolated, cultured, and
maintained from women with vaginitis. The isolated
strain was identified by using Candida check (14).
Identification of Candida albicans was performed
according to the method of (15), by conducting
biochemical test (germ tube) which is considered as
specific test for identification the Candida albicans
microscopically and  crossly.  Microbiological
observations of  pseudohyphae, hyphae and
chlamydospores were made on cornmeal tween 80
agar incubated at 35°C for 3 days. Culture medium
GYEP containing 2% glucose, 0.3% yeast extract and
0.1% peptone (supplemented with penicillin 100
IU/mL and streptomycin 100 pg/mL) were used for C.
albicans (15).

To  Prepare Candida albicans Cell Wall
Mannoproteins, Candida colonies were harvested by
washing method (18), 2 liters of culture medium were
subjected to further purification including ultra-
centrifugation to prepare mannoproteins, which had a
final weight of 2.8 grams. Total protein was estimated
by UV spectrophotometry method and glucose was
estimated by method (16).

Experimental animals:

Two-hundred mice were divided into eight groups (25
each) used in this study.

Group I: mice were injected subcutaneously with a
single dose (0.2 ml) of deionized distilled water at 1%
day.

Group II: mice were injected subcutaneously with a
high dose (200 ug/ml) of mannoproteins in a total
volume (0.2 ml) at 1 day.

Group III: mice were injected subcutaneously with a
moderate dose (300 ug /ml) of mannoproteins in a total
volume (0.2 ml) at 1 day.

Group IV: mice were injected subcutaneously with a
single dose HBs vaccine at 1% day.

Groups V and VI: mice were injected subcutaneously
with a single dose of combination of HBs vaccine
vaccinated moderate and high dose respectively at 1%
day.

Groups VII and VIII: mice were injected
subcutaneously with a single dose of prednisone 5
days prior to the combination of the HBs vaccine and
moderate and high dose of mannoprotein at 1* day.
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Laboratory method used in the present study was
Nitro blue Tetrazolium (NBT) index. The assay was
carried out on peripheral blood of immunized mice
according to a method presented by (18). The
procedure of MTT assay (3-(4, 5- dimethylthiazol-
2-yl)-2, 5-diphenyl tetrazolium bromide) measured
by Elisa to assess the lymphocytes transformation
percentage after an in vitro stimulation with specific
antigen (19) . The IFAT was used to assess anti-HBs
antibody titer in the sera of mice that were
immunized with ABs vaccine in different treatment
regimens. The procedure of WHO (1997) was
adopted to determine such titer (20). Serum
electrophoresis was carried out wusing a
commercially available kit (Hellabio, Spain).
Statically analysis the values of the investigated
parameters were given in terms of means + standard
errors (S.E.), and differences between means were
assessed by conducting analysis of variance
(ANOVA), least significant difference (LSD) and
Duncan test, using the computer programmer SPSS
(Statistical Package of Social Sciences) version 7.5.
The difference was considered significant when the
probability value was equal or less than 0.05.

RESULTS AND DISCUSSION

The prepared solution of mannoproteins revealed
that it was 82 mg/ml, while glucose content was 78
mg/m estimated.

After the tabulated procedures and calculations the
LDsq of C. albicans cell wall mannoproteins range a
widely between (from 100 - 600 ug /mouse) (Table
1). Based on these findings, dose of 200 ug /mouse
was considered as the moderate dose and 300 ug /
mouse as the high dose in the present study (21).

Table (1): Doses of C. albicans cell wall mannoproteins that

were used in the assessment of LD50

in group VI (268%), which included mice that were
treated with combination of 300 pg/ kg of Candida
albicans mannoproteins and HBs vaccine while lowest
NBT index was recorded in group II (105.8%)
included mice that were treated with 200 pg/ kg of
Candida albicans mannoproteins only.

Table (2): Nitro blue tetrazolium (NBT) index in treated

mice
NBT OD
Groups (mean £ S.E.)* phagocytic
activity%
I 1.030.15 ¢ 0%
1I 2.12+0.84 ° 1058 %
11 2.36+1.03° 129.13 %
vV 3.02+1.02° 1932 %
N 3.35€1.02 ° 22525 %
VI 3.80+1.04° 268.93%
VII 2.88+1.11° 276.69 %
VIII 2.90+1.09° 181.55 %

C. albicans

Mannoproteins

Number of Mortality

Dose/mouse Dose/Kg Animals Rate (%)
100 pg 4 mg 6 0.0
200 pg 8 mg 6 0.0
300 pg 12 mg 6 0.0
400 ug 16 mg 6 0.0
500 ug 20 mg 6 0.0
600 pg 24 mg 6 0.0

Safety assessments of mice treated with different
materials (mannoproteins, prednisolone and HBs
vaccine) in the present study revealed no major
alternations in the general activities of the animals.
Their weights showed no significant changes
between pre-and post-treatments and their food
consumption were normal.

Furthermore, there were no clinical signs, which
may reflect a deleterious effect of the treatment.

The results of NBT index were given in table (2).
All groups of mice showed different significant
increases in the NBT index which represented the
phagocytic activity% as compared to group I (0%),
which was injected with deionized water (control
negative group). The best NBT index was recorded

*a, b, c: Significant differences (P<0.05) between means of
the same column

Results of NBT index showed a significantly increase
percentage in immunized mice and are also in favour
of such agreement.

Phagocytic activity by reduction of nitro blue
tetrazolium (NBT) to insoluble blue Formozan
granules occurred during the stimulus-induced
respiratory burst of mature granulocytes. Nitro blue
tetrazolium (NBT) test addition of the yellow NBT dye
to plasma results in the formation of a NBT-heparin or
NBT-fibrinogen complex, which may be phagocytosis
by neutrophils (22).

Normal neutrophils showed little incorporation of the
complex unless they are ‘stimulated’ to phagocytic
activity, e.g. by the addition of endotoxin. This
technique was used to measure the degree of
‘stimulation’ of untreated cells or their capacity for
phagocytosis after stimulation. Stimulated neutrophils
incorporated the dye complex into phagosome and,
after lysosomal fusion, intracellular reduction results in
the formation of blue insoluble crystals of formazan.

The percentage of phagocytic cells may be determined
using a light microscope or, as described below, the
total dye reduction may be  quantified
spectrophotometrically after alkaline DMSO, which
reacts with NBT to produce coloured diformazan ( 23).
Although macrophages and monocyte possess killing
mechanisms in the resting state, these mechanisms can
be enhanced, and new mechanisms can be expressed
when they are activated. Activation can occur through
exposure to microbial products (i.e. C. albicans cell
wall mannoproteins and HBs antigen). Such
immunomodulators can cause a direct activation of
phagocytes, or indirect activation through triggering
cytokine release from them to induce macrophage for
killing intracellular bacteria (24). Once the organism is
internalized, it is exposed to an array of killing
mechanisms; oxygen-dependent killing mechanisms
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(this pathway is also called reactive oxygen
intermediates; ROIs) and reactive nitrogen
intermediates (RNI) (25).

Oxygen-independent killing mechanisms are also a
further pathway, which may be more important than
was previously thought, because many organisms
can be killed by cells from patients who cannot
produce ROIs (10). It is expected that the isolated
mannoproteins are effective immunomodulators.
These are in agreement with this conclusion,
several researchers suggested the potentianal use of
C. albicans cell wall mannoproteins in this line of
experimental immunology by using different
laboratory approaches and animals (13, 25- 27).

Lymphocyte transformation index by MTT
assay:

Table (3) showed the results of lymphocyte
transformation index. Mice showed different
significant increases in the MTT index, which
represent the lymphocyte transformation index %
as compared to group I(control negative group)
(0%), which was injected with deionized water
(control group). The best MTT index was recorded
in-group VI (271.79%), which included mice that
were immunized with combination of 300 pg/ kg
Candida albicans mannoproteins with HBs vaccine
while the lowest index was recorded in-group II
(117.9 %) included mice that were injected with 200
ng/ kg of Candida albicans mannoproteins only.

Table (3): Lymphocyte transformation index in treated

mice
Lymphocyte Lymphocyte
Groups Transformation Transformation
oD activity index %
(mean = S.E.)*
I 0.078 +£0.02 7 0%
1 0.17  +0.02° 1179 %
il 0.19 +0.01¢ 143.6 %
v 0.28 +0.01*% 25897 %
v 0.18 £0.01¢ 130.76 %
VI 0.29+0.01° 271.79 %
Vil 0.19+0.01° 143.59 %
VIII 0.20+0.1° 156.41 %

a, b, c: Significant difference (P<0.05) between means of the same
column

The lymphocyte transformation test (LTT) has been
an in vitro test of the lymphocytes, which have been
sensitized by a certain antigen, transform into blasts
and proliferate when they are again exposed to this
antigen. This proliferation is determined by MTT
(3-[4, 5-dimethyl-2-thiazolyl] -2, 5-diphenyl -2H-
tetrazolium bromide)-reduction method measured
by ELISA. The test has the advantage over skin
tests of avoiding re-exposure of individuals (28).
However, the LTT measures only the sensitization
of lymphocytes, but not the effector reaction, i.e.,
there may be positive results in exposed individuals
even in the absence of clinical symptoms. Different
research groups for the evaluation of various cell-
mediated immune reactions have applied the test.
The principle of the LTT is based on the fact that

lymphocytes, which have been sensitized by a certain
antigen (memory cells), transform into blasts and
proliferate when they are again exposed to this antigen,
(29). The MTT [3-(4, 5-dimethyl-2-thiazolyl) -2, 5-
diphenyl -2H- tetrazolium bromide] were based on
the capacity of viable cells to reduce MTT to formazan
that was assayed by spectrophotometric quantitation of
optical density (OD) after its extraction with acid-
propanol, with the OD taken as a measure of the
metabolic status and the total, viable mass of
the Candida cells. Development of the protective
immune response to HBsAg is T-cell dependent and is
associated with the production of specific neutralizing
antibodies The immunobiology mechanism may be
due to increase of T-lymphocytes CD receptors; MHC
1 and enhance cytokines production result in
stimulates TH1 cells and macrophages, and then
causes an elevation of both immunoreactive and
bioactive TNF-alpha and gamma interferon in serum
and mesenteric lymph nodes (30).

Indirect Fluorescent Antibody Test (IFAT):

The sera of mice in groups II, III, and I showed no
anti-HBs antibodies at the start titer 1:16 after 21 days
off vaccination, while the other groups showed some
variations. All mice of group VI showed a higher
positive immunoflourescent reaction at the titer 1:512,
while the other groups IV and VIII showed a positive
reaction which was observed at the titer 1:64. After 28
days the sera of mice in groups II, 111, and I showed no
anti-HBs antibodies at the start titer 1:16, while the
highest anti HBs antibodies titer was recorded in mice
of group VI at the titer I: 512. After that positive
Immunoflourescent reaction at the titer 1:128 was
observed in mice of groups V after 28 day of
vaccination (tables 4 and 5).

Immunofluorescence is the visualization of antigens
within cells using antibodies as fluorescent probes.
Anti-HBs antibodies showed an increased titer in all
immunized groups treated with the immunomodulators
used in the study, especially groups V1 and IV as
compared to the control group that received vaccine
only. Such observation suggests that the
immunomodulation also involved the humoral immune
response, although the pathway may be through the
modulation of macrophages and T lymphocytes as
both types of cells are required to enhance the B-
lymphocytes to produce immunoglobulin (10).
Development of the protective immune response to
HBsAg is T-cell dependent and is associated with the
production of specific neutralizing antibodies.
Previous studies in nonresponsive but otherwise
healthy people did not find defects in antigen uptake or
processing by antigen-presenting cells. However, the
different cell surface glycoproteins responsible for
presenting protein antigens to CD4' T cells, largely
contributes to the human antibody response to HBV
vaccine. These are in agreement with conclusions that
were conducted by several researchers, who suggested
the potentianal use of C. albicans cell wall
mannoproteins in this line of experimental
immunology by using different laboratory approaches
and animals (16 and 27).
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Table (4): Anti-HBs antibody titer in sera of treated mice after 21 days

Groups AntiHBs antibodies titer after 21 days
16 32 64 128 256 512 1024 2048 4096
1 0 0 0 0 0 0 0 0 0
11 16 32 0 0 0 0 0 0 0
I 0 0 0 0 0 0 0 0 0
v 16 32 64 0 0 0 0 0 0
\4 16 32 64 128 0 0 0 0 0
VI 16 32 64 128 256 512 0 0 0
Vil 16 32 64 0 0 0 0 0 0
VIII 16 32 64 0 0 0 0 0 0
Table (5): Anti-HBs antibody titer in sera of treated mice after 28 days
Groups AntiHBs antibodies titer after 28 days
16 32 64 128 256 512 1024 2048 4096
1 0 0 0 0 0 0 0 0 0
11 16 32 64 0 0 0 0 0 0
i 0 0 0 0 0 0 0 0 0
v 16 32 64 128 0 0 0 0 0
\% 16 32 64 128 256 0 0 0 0
VI 16 32 64 128 256 512 0 0 0
VII 16 32 64 128 0 0 0 0 0
VIIL 16 32 64 128 0 0 0 0 0

Gamma globulin serum fraction:

The results of gamma globulin fraction are shown
given in (table 6).

The highest significant increase in the percentage of
gamma globulin fraction was observed in groups VI
and V (46.53%) and (34.54 %) as compared to

group 1 (24.06%) at 21 days after vaccination, while
the highest percentage of gamma globulin fraction
was observed in VI and IV groups ( 35.50 % and
32.55%) after 28 days of vaccination of mice. The
lowest percentage of gamma globulin fraction was
showed in-group II (24.24 %) after 28 days of
vaccination.

Table (6): Gamma globulin serum fraction in treated mice

Gamma Globulin Serum Fraction v

Groups (mean = S.E.) %)* Probal<nllty**

After 21 days After 28 days =

1 24.06+0.15 9 22.63+0.12°¢ 0.05
1T 2523 +023°¢ 2424 +0.12° 0.05
111 27.23+0.23° 2634+0.12°¢ 0.05
v 33.86+£025° 32.50 £ 0.06° 0.05
\ 34.53+0.12° 29.55+0.06° 0.01
(Y1 46.84 +0.35° 35.37 £0.09° 0.01
VII 30.36 £025° 20.16 £0.25°¢ 0.05
VIII 31.36+0.25° 3026+025° 0.05

* Different letters: Significant difference (P<0.05) between means of the same column.
** The comparison is between means of the two columns (horizontal comparison

Serum electrophoresis was carried out using a
commercially available kit (Hellabio, Spain). The
Hellabio Agarose Gels for protein electrophoresis
are intended to be used for in vitro diagnosis, and
they enable quantitative and qualitative estimation
of proteins in serum and other biological materials.
After serum gel electrophoresis, five fractions
(albumin, al, a2, § and y globulin) were recognized,
which were given as percentages of the total. These
result was supported the effectiveness role of
Candida albicans cell wall mannoprotein on
humoral immune response in mice vaccinated with
HBs vaccine.

The evaluation of C. albicans cell wall mannoproteins
LDs, demonstrated a dose of a wide range safety (100
to 600 pg/kg), also was effective in terms of toxicity
and immunomodulatory backgrounds. The C. albicans
cell wall is essential to nearly every aspect of the
microorganism biology and pathogenicity, because it
contains materials that are able to mediate interactions
with the host immune response (11,13). These contents
are mainly polysaccharides in addition to proteins and
minor amounts of lipids (26, 27). Therefore, it was
expected that the isolated mannoproteins are effective
immunomodulators. In agreement with this conclusion,
several researchers enhanced the potentional use of C.
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albicans cell wall mannoproteins in this line of
experimental immunology using different laboratory
approaches and animals (11-13, 24- 26, 31, 32). It
was shown that the extraction of mannoprotein from
the intact cell wall of yeast using chemical method.
Using this procedure, it was expected that purified
antigens should retain main epitope features and
conformational characteristics such that they may be
successfully used as immunogenic and antigen base
for assay development (16).
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ABSTRACT

Hepatitis C virus (HCV) infection is a significant health problem throughout the world. HCV is a causative agent for acute,
chronic and fulminate hepatitis. This study was designed to evaluate any correlation between 3™ generations ELISA positivity,
Rapid immunochromatographic assay for anti-HCV antibody and Real-time PCR based detection among various categories of
patients in Anbar Province for establishing the diagnosis of hepatitis C virus (HCV) infection.

Fifty serum samples collected from HCV adult patients (male and female) were collected and analyzed for anti-HCV antibodies
using Rapid immunochromatographic assay and enzyme-linked Immunosorbent assay (ELISA) methods. Positive samples were
selected to real time polymerase chain reaction (RT-PCR) for the quantitative detection of hepatitis C virus in human plasma and
the simultaneous detection of HCV. Twenty apparently healthy individuals were included as control group.

Out of fifty seropositive patients by rapid immune chromatography assay (Strip test), 46 (92%) were found to be seropositive by
ELISA ( P < 0.05). Out of them, 30 (65.2 %) patients were showing positive viral load (copies and IU/ml) and 40 % of them
were showing negative viral load results. Sixteen 16(32%) of the negative viral load patients were considered as non-detectable
(ND) viral load patients because they were showing positive ELISA test for hepatitis. Regarding RT-PCR as Gold test, the study
interprets the following findings for RT-PCR :-Sensitivity = 60%, Specificity = 100%, Accuracy = 71%, Negative predictive
value= 50%. The range of viral load in patients was 100.000- 426.225.60 IU/ml.

The current study concluded that there is no correlation between ELISA and viral load in hepatitis C virus infection (P>0.05),
also indicated that seropositivity does not reveal the presence of active HCV infection. On the other hand, Real Time PCR is
diagnostic confirmatory test and considered as the golden test for the diagnosis and follow up of hepatitis ¢ virus infection.

Keywords: HCV, Rapid immune chromatography assay, ELISA, RT-PCR
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INTRODUCTION

HCV is a causative agent for human chronic, acute
and fulminant hepatitis (1,2). Hepatitis-C virus
(HCV) belongs to the family Flaviviridae. It is a
spherical, 30- 60nm in diameter, enveloped, single
stranded RNA virus. Hepatitis C virus (HCV)
spreads parentally, either through intravenous drug
use or, in lesser-developed countries, through blood
and its products, contamination during medical
procedures and infected syringes (3-5).

Several assays are used to diagnose HCV infected
patients, but measurement of HCV RNA levels has
become an important part of the management of
patients. Real Time PCR test allows for detection of
PCR amplification products during the early phase
of the reaction and provides a distinct advantage to
detect precise PCR products at the end-point of the
reaction (6-8). Qualitative and quantitative methods
for HCV RNA viral load investigations are used to
diagnose chronic HCV infection, identify patients
who need antiviral therapy, monitor the virological
responses to antiviral therapy, and document
treatment failure (9,10). The high diversity of viral
isolates will probably make it very difficult to
develop a vaccine and therapeutic modalities are
still limited (11). This study was designed to
evaluate any correlation between third generations
ELISA positivity, Rapid immunochromatographic
assay for anti-HCV antibody and Real-time PCR
based detection among various categories of patients
in Anbar Province for establishing the diagnosis of
hepatitis C virus (HCV) infection.

PATIENTS AND METHODS

Fifty HCV patients from both sexes were included
in this study, they were attending Ramadi Teaching
Hospital , Ramadi Maternity and Child Teaching
Hospital , Hit General Hospital and private Clinics.
The study was conducted during the period
extended from April to December 2014. All
inclusion and exclusion criteria were applied for
patients; they were examined by senior physician to
diagnose their cases. A total sample of 20 sera were
collected from healthy volunteers having no history
of any liver complications or hepatic disorder was
included as negative controls. Informed consent was
from each patient was applied.

Five ml of fresh blood was taken from each patient
by vein puncture; three ml were collected in sterile
EDTA tube to pool plasma. Plasma was transferred
to sterile Eppendorf tubes and immediately stored at
-20 °C till be used for molecular Investigations
(Real-time PCR). Serum was pooled from 2 ml
fresh blood in sterile plastic tube and immediately
stored at -20 °C until used for serology.

Serological investigations:

Rapid immunochromatographic assay: The
detection of antibodies of HCV in the samples was
performed by one step cassette style anti-CV device
as per instructions from the manufacturer
(AponBiopharm, China) The presence or absence of
anti-HCV antibodies in the samples was determined
by appearance of specific colored line on the
cassette.

Detection of Hepatitis C antibody by ELISA: All
serum samples were tested for the presence of
antibodies to HCV with a commercial ELISA kit
(Biotech, U.S.A). Serum or plasma samples are
added to these wells. If antibodies specific for HCV
are present in the sample, they will form stable
complexes with the HCV antigens on the well.
Excess sample is removed by a wash step and a
rabbit anti-human IgG conjugated with peroxidase
is then added and allowed to incubate. The
conjugate will bind to any antigen-antibody
complexes formed. After a second wash, a solution
of enzyme substrate and Chromogen is added. This
solution will develop a blue color if the sample is
positive. The blue color changes to yellow after
blocking the reaction with sulphuric acid. The
intensity of color measured by (ELISA reader,
Awareness, USA) at 450 nm and it is proportional
to anti HCV antibodies concentration in the sample.
Wells containing negative samples remain colorless
(12).

Molecular investigation:

A-HCV RNA Extraction: HCV RNA was isolated
from plasma samples with (SACACE Ribo-Sorb
kit, Italy) using the silica based technology as
mentioned by (Buckingham and Flaws., 2007) (7).
With SACACE Ribo-Sorb Virus kit, Italy, RNA
viruses are lysed quickly and efficiently by lysis
buffer RAV1 which is highly concentrated solution
of GITC. Lysis buffer and ethanol create
appropriate conditions for binding of nucleic acids
to the silica membrane in the Ribo virus columns.
Carrier RNA improves binding and recovery of the
low- concentrated viral RNA. Contaminations
(potential PCR inhibitors) like salts, metabolites and
soluble macromolecular cellular components are
removed in simple washing steps with ethanolic
buffers RAW and finally RAV3. The nucleic acids
can be eluted in low salt buffer or water and are
ready-for use in subsequent reactions. The prepared
nucleic acids are suitable for applications like RT-
PCR. The detection limit for certain viruses depends
on individual detection procedures e.g. in — house
nested (RT- PCR). It was highly recommended the
use of internal standards as well as positive and
negative controls in order to monitor the
purification, amplification and detection processes.
The real time amplification must be performed on
the same day of extraction.

B- HCV real-time quantification
(Amplification): Kit HCV Real-TM Quant is a
real-time test for quantitative detection of hepatitis
C virus in human plasma. HCV RNA is extracted
from plasma, amplified and detected using
fluorescent reporter dye probes specific for HCV or
HCV IC. Internal control serves as an extraction
and amplification control for each individually
processed specimen to identify possible inhibition.
IC is detected in a channel other than the HCV
RNA. Monitoring the fluorescence intensities
during real time allows the detection and
quantification of the accumulating of the
accumulating product without having to re-open the
reaction tube after the real time amplification
(7,13).
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Reagent for amplification was prepared as the
follows:

1- One set of reagents was thawed, the tubes were
vortexed and centrifuged briefly.

2- Reaction tubes or PCR plate were Prepared.

3- Reaction Mix preparation: In to the tube with
DTT,300ul of RT —PCR-mix-1, 200ul of RT —PCR-
mix-2,20 pl of host start Taq polymerase and 10ul
of M-MLV Revertase was added. The contents were
vortexed thoroughly and centrifuged briefly. This
mix is stable for 1 month at -20 °C. Then each
sample (N) was added in the new sterile tube
12.5*N pl of mix,0.5 *N pl of Taq F polymerase
and 0.25* N pl of M-MLV.

4-12.5 pl of reaction mix added into each tube.

5- 12.5 pl of extracted RNA sample was added to
the appropriate tube with reaction mix and mixed by

pipetting if the Ribo-Sorb isolation kit , re-
centrifuged all the tubes with extracted RNA for 2
min at maximum speed (12000-16000g) and
supernatant was taken carefully .N.B. we do not
disturb the pellet, sorbent inhibit reaction.

6- For each run 6 standards and 1 negative control
were prepared:

*12.5 pul of quantitation standards HCV (QS1 HCV,
QS2 HCV, QS3 HCV)were added into tubes. 12.5
ul of quantitation standards HCV (QS1 IC, QS2 IC,
QS3 IC) were added in to labeled tubes.

*12.5 ul of TE-buffer was added to the tube labeled
negative control.

Tubes were closed and transferred to real-time PCR
instrument.

Protocol Name

Sacace HCV Real-TM Quant

Stage 1 Stage 2
Hold Repeat times
42
Temp Secs Optics
2-Temperature Cycle' W
95.0 900 Off Deg/Sec | Temp | Secs | Optics
NA 95.0 20 Off
NA 60.0 40 On

* smart cycler RT-PCR program used for amplification of the target DNA for HCV RNA gene according Sacace Biotechnologies
kit.

Test interpretation:
In the menu (Analysis settings), the value 20 was
chosen for the channels Fam and CY3. In the table

HCV RNA copies/specimen(the CY3 channel)
% coefficient = TU HCV/ml

IC RINA copies/specimen (FAM channel)

of results (Results Table) appear the values of Ct
(threshold cycle) for Fam and CY3 channels. The
calculation of HCV RNA concentration in the
clinical specimens sample and standards can be
performed in the same experiment, but with the
Smart Cycler software it is possible to calculate the
samples concentration by importing the experiment
with standard curve in the experiment with clinical
samples. The curve was improved from another
experiment clicking on Import Std. Curve. In any
case, if the calibrators were inserted with the
clinical samples in the same experiment or after the
importation of standard curves from another
experiment, in the table of results, in the column
FAM Std./Res for IC HCV and in the column CY3
Std./Res for cDNA HCV reveals the calculated
values.

Results interpretation:

The internal control(IC) was detected on the FAM
channel and HCV RNA on the CY3 channel. For
each control and patient specimen, the
concentration of HCV RNA was calculated by
using the following formula:

Where, coefficient is specific for each lot and it is
reported in the HCV TM RG Quant Data Card
provided in the kit.

Results may also be calculated using (HCV Quant
Result calculation sheet) provided with the kit. To
obtain the results in copies/ml multiply the IU
HCV/ml value by 4)

IU RNA HCV/mL x 4 = copies RNA HCV / ml

Analytical specificity:

The analytical specificity of the primers and the
probes was validated with 80 negative samples.
They did not generate any signal with the specific
HCV primers and probes. The specificity of the kit
HCV Real-Tm Quant was 100%. The potential
cross-reactivity of the HCV Real-Time Quantitation
was also tested against the group control. Any
cross-reactivity with these pathogens was not
observed.
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Analytical sensitivity:

The kit HCV Real-Tm Quant allows to detect HCV
RNA in 100% of the tests with a sensitivity not less
than 200 IU/ml (value obtained using the "Magno-
Virus" extracted kit Sacace REF K-2-16 and Rotor
Gene 6000). The detection was carried out on the
control standard and its dilutions by negative
plasma.

Statistical analysis:

Statistical analysis was done using Student’s t test,
significance ,P value used was (P<0.01). Chi-
square (X2) test for significance was done , P value
was (P<0.05). Standard deviation (SD) was done for
molecular and serological parameters. The
statistical significance of difference in mean of
variable between more than two groups was
assessed by ANOVA test. Probability values of
P<0.05 were considered statistically significant

(14).

RESULTS

Rapid immunochromatographic assay result:

All  study patients revealed positive rapid
immunochromatographic assay while all the
individuals within the control group showed
negative results with high statistical difference
(P <0.0005).

Enzyme linked immunosorbent assay result:
Regarding ELISA test, all individuals of control
group revealed negative ELISA tests results for
anti-hepatitis C virus antibody in their sera while 46
(92%) of patients showed positive ELISA results
(Figure 1). So high significant difference
(P < 0.0005) was found between results of ELISA
of control individuals and patients.

100.0%

80.0%

60.0%—

Percent

40.0%=

20.0%™

ELISA

H Positive
E Negative

0.0%—

Patient

Type

Figure (1): ELISA test results in patients and control group

Molecular RT-PCR result:
The mean of viral load in patients was 42.622.560
1U/ml.

Viral load versus rapid
immunochromatographic assay results:

High significant difference (P<0.0005) was found
between number of positive viral load patients and
patients with positive rapid
immunochromatographic assay. Sixty percent
(60%) of patients with positive rapid
immunochromatographic assay showed positive
viral load (Figure 2).

Viral load versus ELISA results:

Among 46 ELISA positive patients,30 (65.2 %)
patients were showing positive viral load (copies
and [U/ml).While all ELISA negative patients were
showing negative viral load results (100%). High
significant difference (P< 0.00001) was found
between results of patients and control group, all
control individuals were showing negative viral
load results while 60 % of patients were showing
positive viral load results and 40 % of them were
showing negative viral load results. Among
negative viral load patients,16 (32%) patients were

Percent

considered as non-detectable (ND) viral load
patients because they were showing positive ELISA
test for hepatitis C Ab.(Figure 3).

€0,0%

20.0%]

40.0%

200%7]

10.0%

LU T T
Poskive Hegerive

Viral Lead (IW/mi)

Figure (2): Viral load rapid immunochromatographic assay

results



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol. 10, No.3, September 2015 31

Viral Load
I Positive
100.0%— E Negative
80.0%™
‘é 60.0%™
&
40.0%—
20.0%—]
0.0%=
Patient
Type
Figure (3):Viral load results in patients and control group
Concerning ELISA as a golden test, the results Viral load correlation with Elisa test result:
showed the following findings for Real-time PCR:- There was no correlation between ELISA and viral
Sensitivity = 60% load Viral Load/IU/ml or viral load/copy with both
Specificity = 100% the P value was 0.419 (P>0.05). Although both the
Accuracy = 71% correlations were negative but they were not
Positive predictive value = 100 % significant (Figure 5).

Negative predictive value= 50% (figures 4a, 4b).

1101 Negative amplification
704
304
T R S
-50
10 20 30 40
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[a] »]
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200
g 100
o ,,./
10 20 30 40
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[T >

Figure (4 a): Result of successful DNA extraction and negative amplification of the target gene
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Figure (4 b): Result of successful DNA extraction and positive amplification of the target gene
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Figure (5): Correlation between ELISA test and Viral load results

DISCUSSION

Immune-chromatographic assay versus ELISA:
In the present study, it was found that the results of
rapid immune chromatography assay (paper
chromatographic method or strip test) agreed with
those of ELISA in 46 cases out of 50 (92% of all
cases). These results were in accordance with the
findings of (15, 16).

Reverse transcriptase -PCR versus ELISA
results:

Out of 50 positive samples by rapid immune-
chromatographic assay, 46 (92%) were positive by
ELISA. 30(65.2%) of them showed positive PCR
16 (32%). However, the results of the two
techniques should be interpreted with caution
because during the course of infection, when the
virus is cleaned up, only the antibody remains
positive, and the nucleic acids are generally not
detected. Previous report by (17) indicated that

HCV may persist in the liver in the absence of
serum positive PCR test. Therefore, it appears that
initially a patient may be HCV positive by all tests
but clearing up of virus from the serum later and
becomes serum PCR negative, yet remains antibody
positive and liver PCR positive or these patients
may suffer from hepatitis C at the chronic phase of
infection, existing antibody without any viruses (18,
19).

In the current study, among negative RT-PCR
result, 16 (34.8%) revealed non-detectable results
(below threshold limit, 200IU/ml). Wang et al . (15)
concluded that a possibility of PCR false negative
results considering the sensitivity of the assay or
this might indicate the resolution of HCV, acute
HCV during the period of low-viremia, or false
anti-HCV positive. The sensitivity of RT-PCR in
our study 60% when the ELISA used as gold
standard, The sensitivity of the RT-PCR increased
more than 10-fold than ELISA detection. It could be
due to either fluctuation of HCV RNA levels or an
emergence of an HCV mutant. Hence, the detection
rate of PCR was lower when ELISA was used as a
gold standard. The present study was consistent
with another study that showed false positive
ELISA tests for anti HCV which can be seen in



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol. 10, No.3, September 2015 33

patients who have cleared the virus after acute
infection by therapy and this may be positive on
ELISA which may indicate past infection (19).
Patients with autoimmune hepatitis and other
hyperglobulinemic states give false positive tests,
false positive cases have been noted in 23% of
patients. This  could be due to nonspecific
antibodies detected by ELISA or more likely due to
previously cleared virus after acute attack (20, 21).
In low-risk population (e.g., healthy blood donors),
the false positivity of ELISA has been recorded up
to 25% in one study while in another study it was
20.21% (20,21).

Some disorders linked to HCV infections, e.g.,
autoimmune hepatitis, Sjogren's syndrome, Lichen
planus, thyroiditis, membranous, and polyarthritis
nodosa, and the essential mixed cryoglobulinemia
may be screened and if positive, it should be
conformed for HCV RNA by RT-PCR (22).
Results of positivity of anti-HCV by 3rd generation
ELISA of negative PCR cases are in accordance
with (23), who have also recommended the use of
the polymerase chain reaction for improving the
specificity of HCV detection. Few other authors
have also concluded that further refinement of
antibody screening and confirmatory assays and
standardization of molecular testing are necessary
to optimize testing and fully characterize the
diagnosis of HCV infection (24). The present study
agreed with a study mentioned that the false
positivity of ELISA has been well documented in
the healthy population where the prevalence of
HCV infection is low (23, 25). Results of both
ELISA and RT-PCR revealed significant difference
between control individuals and HCV patients.
These findings indicate that both are sufficient for
the diagnosis of HCV infection in clinical
laboratories in Iraq. In this study, PCR helps to
resolve weakly positive or negative ELISA results
when clinical signs and/or risk factors are
compatible with HCV infection. Here, the antibody
was only detected 1-2 weeks after infection, which
reflected the immune response of the host, but
could not explain the virus replication (20). The
sensitivity, specificity and accuracy of 3rd
generation ELISA in the current study were 92%,
100%, and 94%, respectively. The positive
predictive value, negative predictive values were
100 %, 50%, respectively. These are good enough
for a diagnostic assay. Similarly, the specificity of
RTPCR was absolute at high sensitivity indicating
that it is not only suitable for clinical diagnosis but
also suitable for the screening of HCV to prevent
the transmission of this disease. Interestingly, when
authors combined both techniques, the sensitivity
and the specificity were absolute and the diagnostic
index was 200% indicating that it is advisable to
confirm reactive samples using the two methods,
and their combination can be wuseful in
epidemiological studies.

In spite of occasional false positive results of
ELISA tests, it has many advantages in the
diagnostic setting including ease of automation,
ease to use, relative cost-effectiveness, and low
variability. Additional confirmatory testing is
often helpful and it is better like RT- PCR (26,27).
RT-PCR should be used in all cases of ELISA
positive patient to assess recent or past infection and
before initiating antiviral therapy. HCV infection
clearance/persistence should be assessed by RT-

PCR, as the antibody persists for longer duration
after the virus is cleared. Similarly, immune
suppressed patient should be tested by RT-PCR at
some regular intervals, as such high risk patient
may have co-infection of HCV. It is suggested that
the detection of HCV RNA in serum by RT-PCR
has better diagnostic value than the anti-HCV
antibody tests alone and that HCV RNA detection
in liver tissue is possible even when it is absent in
the serum (28,29). In the present study it can be
concluded that the RT-PCR was a confirmatory test
with higher sensitivity and specificity and
considered a rapid, accurate, and reproducible
method. This conclusion was in accordance with
that of (16), who suggested that the sensitivity of
the real time PCR method was the highest with a
high dynamic range for determination of HCV viral
loads in the clinical laboratory settings. Also it was
in accordance with that of (29), who found that real-
time PCR system for HCV RNA quantification is
sensitive, specific, and precise.
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Serological tests to confirm the diagnosis of toxoplasmic retinochorditis infection
Khawla H. Zghair (1) Israa S. Musa (1) and Khitam Y. O. Al-Dujaily (2)

(1) Dept. of Biology / College of Sciences / University of Baghdad (2) Ministry of Health/ Central
Health Laboratory/ Baghdad / Republic of Iraq

E-mail: khawlahoori@gmail.com

ABSTRACT

Toxoplasmic retinochoroiditis had failed to determine a detectable systemic immune response. A correct diagnosis
of the disease is an essential basis for estimating its clinical burden. This study tries to confirm the clinical
presentation. Fifty six patients with active retinal infection were attended Ibn Al-Haitham Teaching Eye Hospital
in Baghdad, from July to November 2014. Patient serum samples were screened using anti- Toxoplasma IgG and
IgM antibodies, and then IgG avidity test by ELISA technique was used to differentiate between the recent and the
more distant toxoplasmic infection. 39 (69.64%) of the patients had infection in one eye, most of them between
(21-30) year, while 17 (30.36%) of them had the infection in both eyes, most of them over 40 year. All patients
showed negative anti- Toxoplasma IgM antibodies, while positive serum anti-toxoplasma IgG antibodies recorded
in 23 (41.07%) patient, most of them below 30 year, 18 (78.26%) of them had low IgG avidity while other
5(21.73%) showed high IgG avidity. In atypical cases, serologic tests such as serum anti-Toxoplasma titers of [gM
and IgG may be helpful to support the clinical diagnosis.

Keywords: ocular toxoplasmosis, IgG avidity, serological tests, atypical cases.
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INTRODUCTION

Ocular toxoplasmosis is a disease caused by
Toxoplasma gondii infection through congenital or
acquired routes. Once the parasite reaches the
retina, it proliferates within host cells followed by
rupture of the host cells and invasion into
neighboring cells to make primary lesions.
Sometimes the restricted parasite by the host
immunity in the first scar is activated to infect
another lesion nearby the scar (1).

Ocular toxoplasmosis most often presents as a focal
necrotizing retinitis. It is generally associated with
vitritis and often with anterior uveitis. Less
commonly, it may present as a papillitis (2).

Some studies had suggested a possible route of
infection from the brain to the eye through the optic
nerve; however, now ocular infection is most likely
mediated via the bloodstream (3). Norose et al. (4)
described that the kinetics of parasite load in
various areas of the eye revealed that parasite
detection in the retina and choroid precedes
detection of parasites in the optic nerve, arguing
against the optic nerve theory as the main port of
entry into the eye. In addition, a hematogenous
route of dissemination into the eye is supported by
the fact that ocular toxoplasmosis can occur in the
absence of toxoplasmic encephalitis (5). Smith et
al. (6) have found that retinal vascular endothelial
cells are more readily infected with 7. gondii
compared with endothelial cells from the other sites
of the body, which suggests a preferential infection
of the retina by the parasite.

The diagnosis of ocular toxoplasmosis is made by
ophthalmic examinations and a variety of clinical
presentations that are consistent with 7. gondii
infection of the retina. When this clinical diagnosis
cannot be made definitely by a fundoscopic
examination, detection of increased 7. gondii
antibody titers in blood and ocular fluids or
amplification of 7. gondii DNA have been used
successfully to confirm the diagnosis (3).

The clinical diagnosis of ocular toxoplasmosis may
be supported by laboratory tests in 60-85% of
cases, depending on the time of sampling (7).

PATIENTS AND METHODS

A retrospective study of 56 consecutive patients
with active retinal infection was reviewd by
Ophthalmology specialist physicians in Ibn Al-
Haitham Teaching Eye Hospital, from July to
November 2014.

Information was collected from patients using a
questionnaire sheet. All serum samples were
screened using anti- Toxoplasma 1gG and IgM
antibodies.

Enzyme linked immunosorbent assay (ELISA-
IgM:

According to the manufacturer's instructions of
(bioChek Toxoplasma IgM (BC-1085) kit) IgM
antibodies to Toxoplasma were determined
quantitatively. The test was done by filling the
microtiter plate with diluted serum. The microtiter
well coated with mouse anti-human IgM antibodies.
All the IgM class antibodies present in the sample
will bind to the immobilised antibodies.

Avidity % =

Enzyme linked immunosorbent assay (ELISA-
IgG):

The bioCheck Toxoplasma 1gG ELISA (BC-1085)
kit was used .The Toxoplasma 1gG ELISA is
intended for use in evaluating a patient’s serologic
status to 7.gondii infection. Diluted patient serum
was added to the micro wells which are coated with
purified 7.gondii antigen (Ag). Antibodies to T.
gondii, if present in the specimen, will combine
with the antigens attached to the well.

The IgG avidity test by ELISA technique:

This test is used to differentiate between the recent
and the more distant infection with Toxoplasma
gondii in patient serum (GenWay Biotech,Inc,
USA).

Microtiter strip coated with Toxoplasma antigen
were incubated with diluted serum specimen. After
washing, one well was incubated with avidity
reagent and the corresponding well with washing
buffer. In this step the low avidity antibodies were
removed from the antigens whereas the high avidity
ones were still bound to the specific antigens. Anti-
human IgG labeled with peroxidase was added. The
immuncomplex bonded with TMB/substrate gives a
blue reaction product. Stopping solution was added
to stop the reaction and changing the color of the
reaction product into yellow. Absorbance at 450 nm
was read using an ELISA microtiter plate reader.
The avidity % was calculated according to the
following equation:

Absorbance of sample with avidity reagent

Absorbance of sample with washing buffer

Statistical analysis:

The Statistical Analysis System- SAS (2012) (8)
was used to analyze the effects of different factors
.Chi-square test was used to compare between
percentages in this study.

RESULTS

Thirty-seven patients were females and 19 were
males. Their ages were between 8-62 years. All
patients had retinal infection, 39 (69,64%) of them
had infection in one eye, most of them between
(21-30) years, while 17 (30.36%) of them had the
infection in both eyes, most of them over 40 years.
There were high significant (p<0.01) differences
between age groups and infected eye. (table 1).
Positive serum anti-toxoplasma IgG antibodies were
recorded in 23 (41.07%) patients, most of them
below 30 years, with high significant (p<0.01)
differences between age groups and between
positive and negative anti- Toxoplasma IgG
antibodies (table 2).

All patients showed negative anti- Toxoplasma IgM
antibodies as shown in table (3).

After determination the IgG avidity of the positive
anti- Toxoplasma IgG antibodies samples, which
recorded 23(41.07%), the results showed 18
(78.26%) of them had low IgG avidity while other
5(21.73% ) showed high IgG avidity.

X 100
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Table (1): Retinal infected patients according to age groups and infected eyes

Age group Total No. Infected eye (%) Chi-square
One eye Two eyes
<20 9 8 (88.89%) 1 (11.11%) 13.69 **
21-30 20 16 (80.00%) 4 (20.00%) 11.95 **
31-40 12 9 (75.00%) 3 (25.00%) 11.36 **
>40 15 6 (40.00%) 9 (60.00%) 7.25 **
Total 56 39 (69.64%) 17 (30.36%) 10.29 **
Chi-square -—- 9.17 ** 9.17 ** -—-
** (P<0.01)
Table (2): Anti-Toxoplasma 1IgG Abs. with difference age groups
Age group Total No. Anti-Toxoplasma Chi-square
IgG-Positive IgG-Negative
<20 9 8 (88.89%) 1 (11.11%) 13.69 **
21-30 20 7 (35.00%) 13 (65.00%) 9.88 **
31-40 12 5 (41.67%) 7 (58.33%) 6.03 **
>40 15 3 (20.00%) 12 (80.00%) 11.95 **
Total 56 23 (41.07%) 33 (58.93%) 6.15 **
Chi-square --- 9.93 ** 9.93 ** ---
**(P<0.01)
Table (3): Anti-Toxoplasma IgM Abs. with difference age groups
Age group Total No. Anti-Toxoplasma Chi-square
IgG-Positive IgG-Negative
<20 9 0 (0.00%) 9 (100.0%) 15.00 **
21-30 20 0 (0.00%) 20 (100.0%) 15.00 **
31-40 12 0 (0.00%) 12 (100.0%) 15.00 **
>40 15 0 (0.00%) 15 (100.0%) 15.00 **
Total 56 0 (0.00%) 56 (100.0%) 15.00 **
Chi-square --- 0.00 NS 0.00 NS -

** (P<0.01), NS: non- significant

DISCUSSION

Ocular toxoplasmosis is usually a clinical diagnosis.
Laboratory investigations are undertaken to support
the clinical diagnosis or help when the clinical
presentation is atypical. Ocular toxoplasmosis is
usually considered to be due to infection acquired
congenitally but may be the result of postnatal
infection. Less commonly ocular symptoms may be
associated with acute Toxoplasma infection as
shown by (9).

Recognition of this clinical spectrum of toxoplasmic
retinochoroiditis is crucial, but other infectious,
noninfectious, and neoplastic entities should also be
considered in the differential  diagnosis.
Investigations such as serological tests, polymerase
chain reaction of blood, ocular fluids are useful.
Ocular toxoplasmosis has multiple clinical
manifestations, which partially overlap with those of
other entities and these should be carefully
considered when making the differential diagnosis,
particularly in less typical cases (10).

In atypical cases, serologic tests such as serum anti-
Toxoplasma titers of IgM and IgG may be helpful to
support the diagnosis. In the present study negative
results are of importance to exclude atypical ocular
toxoplasmosis, and this in compatible with the
results obtained by (11).

The seropositivity for 7. gondii infection is
relatively high worldwide and the presence of
antibodies to 7. gondii is useful only to confirm
previous exposures to the parasite. These
seropositive findings, however, can confirm the
diagnosis of ocular toxoplasmosis with recognition

of a variety of clinical presentations as shown by
(12).

The present results showed that most retinal
infection and positive anti-Toxoplasma 1gG
antibodies occur in the second and third decades.
Cochereau-massin, et al. (2) recorded that the age of
the first attack of ocular toxoplasmosis is typically
in the second decade and during a long-term follow-
up, S-year recurrence rate was 79%, and some
patients had multiple recurrences.

In acute infection antibody levels are raised and
specific IgM will be detected. In reactivated
infection (usually congenital) antibody levels are
often not raised and IgM is not detected (13).
Antibody levels may be low even during episodes of
acute ocular disease (14).

Determination of IgG avidity relies on the
progressive increase of the affinity of the antibody
for its target antigen during the course of natural
immunity following infection (15).

Recently, it has been discovered that IgG avidity
tests can provide confirmatory evidence of an acute
infection and they can distinguish reactivations from
primary infections with a single serum specimen.
This is of particular value for pregnant and
immunosuppressed patients (16). Thus, according to
this study, samples of IgG seropositive and IgM
seronegative that had low avidity results indicating
reactivation of latent infection of Toxoplasma.
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It was recorded by (17), that 7. gondii was found in
the peripheral blood of acutely and chronically
infected patients regardless of the presence of
toxoplasmic retinochoroiditis. This indicates that the
parasite may circulate in the blood of
immunocompetent individuals and the parasitemia
could be associated with reactivation of the ocular
disease (18).

The diagnosis of ocular toxoplasmosis is made by
ophthalmic examinations and a variety of clinical
presentations that are consistent with 7. gondii
infection of the retina. When this clinical diagnosis
cannot be made definitely by a fundoscopic
examination, detection of increased 7. gondii
antibody titers in blood or ocular fluids or
amplification of 7. gondii DNA have been used
successfully to confirm the diagnosis (19, 20).
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ABSTRACT

Cardiovascular diseases remain the main cause of death in the developed world, although a decrease in their
mortality has been achieved during the last few years. The coronary heart disease is most common cause of heart
disease and single most important cause of premature death in the world .Thus, the current study aimed to
evaluate the clinical status of patients admitted to cardiac care unit and follow their medical conditions.

The clinical and epidemiological data from those patients admitted to the cardiac care unit (C.C.U.) of Baqubah
Teaching Hospital during the year 2013 were recorded and analyzed; we record day of admitted ,month ,age, time,
sex of patients, and cause of admission and fate of patients. The results of this study a (3192) patients were
admitted and managed by the staff of the first department of cardiology in the year 2013. 52.2 % of them had
suffered from angina (stable or unstable angina), 15% were admitted due to cardiac arrhythmias (mainly aterial
fibrillations), 13.2 % because of myocardial infarction, 8.7% dueto heart failure, 5.1% due to pulmonary embolism
and deep venous thrombosis and 5.8% due to other disease .We conclude a cardiac care unit is one of very
important unit for treatment of cardiac disease emergently; very important unit for decrease the mortality and
morbidity of patients by early diagnosed and treatment of cardiac diseases.

Keywords: patients, C.C. U., Diyala province
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INTRODUCTION

Diseases of cardiovascular system are the most
common cause of mortality and morbidity in the
world (1). The coronary heart disease is most
common cause of heart disease &single most
important cause of premature death in the world (2)
over all death due to cardiovascular system account
26 % and from them the death due to myocardial
ischemia account 32% (1). Most chronic heart
disease are initially asymptomatic and this silent
phase last for years, cardiac disease may be
diagnosed during routine examination or because
development of complication and symptoms
developed due to heart disease depend on many
factors includes (patient age, sex, family history,
social history, physical finding) (3).

Most symptoms of heart disease result from
myocardial ischemia or rhythm disorder or impaired
pump action, one-third of patients with acute
myocardial infarction do not have chest pain (4).
Some patients have nonspecific symptoms such as
tiredness, easy fatigability and anorexia but the two
main most symptoms are chest pain and
breathlessness (5).

Chest pain is most common reason for referral of
patients for acute medical admission, prompt and
accurate diagnosis is very important but our ability
to differ between patients with life threatening
cardiac condition and some time self limiting
musculoskeletal discomfort still depend on clinical
presentation plus interpretation E.C.G., chest X-ray,
cardiac enzymes and echocardiograph (6).

Ischemic heart disease almost always due to
atheroma and it’s complication (2). Atherosclerosis
is disruptive team for thickened and hardened lesion
of medium and large muscular and elastic arteries,
this lesion is lipid rich in contrast or arteriosclerosis
which is the genetic term for thickened and stiffened
arteries of all sizes, in atherosclerosis lesion occur in
inner most layer of artery “intimae” and are largely
confined to this region of the vessels; if they
become complicated by thrombosis can occluded
artery and cause ischemia and necrosis (7).
Atherosclerosis leads to angina and myocardial
infarction (5), and the acute myocardial infarction
occurs due to death of myocardial tissue because of
inadequate blood flow (8).

Myocardial infarction occur when myocardial
necrosis caused by ischemia have crushing, central
substernal chest pain, stabbing in nature associated
with shortness of breath, nausea and vomiting (9).
The pain of myocardial infarction usually sudden in
onset and radiated to left arm, neck and back
brought on exercise, emotion and fright, pain last
more than 30 minutes or for several hours while the
pain of angina last less than 30 minutes and may
relieved by rest (5).

Angina pectoris is transient myocardial ischemia
occur when imbalance between oxygen demand and
oxygen supply (2).

Various classifications of angina have been inspired
by considerations of etiology, assessment of

severity, prognosis and treatment (7). They are
classified into stable and unstable angina. Stable
angina has substernal chest pain radiated to the arm,
jaw and relieved by rest and nitrate, while unstable
angina occurs more frequently unrelieved by rest or
nitrate (10). Various classifications of angina have
been inspired by considerations of etiology,
assessment of severity, prognosis and treatment (7).
They are classified into stable and unstable angina.
Stable angina has substernal chest pain radiated to
the arm, jaw and relieved by rest and nitrate, while
unstable angina occurs more frequently unrelieved
by rest or nitrate (10).

Various classifications of myocardial infarction:
Non Q-wave MI (NSTEMI): more severe plaque
damage result in more persist thrombotic occlusion
perhaps last up to one hour.

Q-wave MI(STEMI): plaque larger and result from
frequent of fixed and persistent thrombus which
lead to abrupt cessated of myocardial perfusion
more than one hour (10).

Silent myocardial ischemia should not be regarded
as separated disease entity, but rather as one of
several possible manifestations of myocardial
ischemia and coronary heart disease, it may be
defined as objective evidence of transient
myocardial ischemia without chest pain or other
evidence of angina and other manifestations of
silent ischemia include recognized silent myocardial
infarction, ischemic cardiomyopathy and sudden
cardiac death (11).

Cohn’s had identified three different types of silent
ischemia to important as prevalence, management
and prognosis:

Type 1: silent myocardial ischemia: patient totally
asymptomatic coronary artery disease and detected
by screening exercise test (11).

Type 2: silent myocardial ischemia: patient
asymptomatic after myocardial infarction and
defined as early post infracted exercise test.

Type 3: silent myocardial ischemia: patient with
angina and have silent episode of myocardial
ischemia (11).

Prevention of coronary heart disease important
because coronary heart disease will become one of
killer disease in the world in 21% century, wide
spread strategies will be essential for both
developed and development countries, research have
made a great strides in identify a large numbers of
life style, biochemical and genetic factors associated
with coronary heart disease, the process of disease
prevention must be pushed beyond understanding
disease mechanism and identify risk factors toward
established intervention strategies that definitively
reduce risk, weighing the benefit of given
interventions against these risk and cost has led to
establishment of guidelines for health providers and
general public, implementing these guidelines
however remain a difficult task (12).
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Aim of the study:

The aim of the present study was to evaluate
patients with and without ischemic heart disease
admitted to coronary care unit in Diyala province at
2013 to identify the common causes of admission ,
common age groups, sex ,dates of admission to
cardiac care unit and analyze the condition of the
patients and follow up until discharge from cardiac
care unit.

PATIENTS AND METHODS

The present study is a retrospective study conducted
in Baqubah teaching hospital, Coronary Care Unit
to evaluate the patients admitted to cardiac care unit
during period between 1% of January 2013 to the end
of December 2013 (12 months).

Those patients admitted to CCU were referred from
emergency unit, private clinic and referred from
other hospitals were recorded and analyzed the (age,
sex, date of admission, causes of admission and
outcomes of patients). Number of patients evaluated
in this study were (3192).

RESULTS

Out of the (3192) cases of admitted to cardiac care
unit (C.C.U.) at 2013, (1611) of cases were females
(50.4%) and (1581) of cases were males (49.5%)
(tables 1 and 2).

The causes of admission were:

1. First common cause is unstable angina 40.7%.

2. Second common cause is a trial fibrillations and
cardiac arrhythmias 15%.

3. Third cause is myocardial infarction 13.2 %.

4. Forth cause is stable angina 11.5 %.

5. Fifth cause is heart failure and its complications
8.7 %.

6. Sixth cause is other diseases which include (non
specific chest pain, respiratory failure, renal failure,
stroke) with some ischemic changes of ECG: 5.8%.
7. Last cause of admission is deep venous
thrombosis and pulmonary emboli 5.1% (table 3).
The common age group affected is that between 40-
59 years old , then age group above 60 years old and
less likely affected age group is between 20-39
years old (table 4).

In this study most cases improved with treatment
either discharges from C.C.U. or referred to medical
word, other cases referred for cardiac catheterization
or died (table 5).

Table (1): The total number of patients monthly in 2013 and number of males and females

Months N‘?‘ ol No. of male No. of female
patients
January 306 149 157
February 272 137 135
March 307 163 144
April 253 128 125
May 286 136 150
June 263 129 134
July 286 139 147
August 230 108 122
September 266 136 130
October 250 124 126
November 253 125 128
December 220 107 113
Total 3192 1581 1611
Percentage % 100% 49,54% 50,46%

P value 0.0001 by convential criteria this difference is considered to be

extremely statistically significant

Table (2): Number of cases admitted to C.C.U. daily in 2013

Months Sunday Monday Tuesday Wednesday Thursday Friday Saturday
January 58 53 32 27 43 42 51
February 32 49 40 54 35 26 36
March 39 39 44 43 50 47 45
April 32 52 34 45 28 38 24
May 35 40 44 40 47 40 40
June 40 45 40 40 30 35 33
July 57 46 46 38 37 31 31
August 29 23 33 28 41 33 43
September 57 33 31 29 26 30 60
October 36 43 31 41 32 31 36
November 33 21 35 43 47 33 41
December 31 34 24 35 37 29 30
Total 479 478 434 463 453 415 470

Percentage % 15% 14.9% 13.6% 14.5% 14.3% 13% 14.7%
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Table (3): The common causes of admission of patients to cardiac car unit(C.C.U.)

. At‘rial‘s Pulmonary
Months Unst?ble Sta!)le I}’Iyocar'dla fibrillation Heart failure emboli and Others
angina angina infarction and c.
q DVT
arrhythmia
January 83 86 39 28 20 30 20
February 85 49 35 33 35 20 15
March 128 21 49 59 20 10 20
April 84 34 25 40 34 10 26
May 155 23 29 39 20 10 10
June 128 20 29 46 20 12 8
July 122 20 63 31 30 10 10
August 107 20 20 42 20 14 77
September 133 25 30 48 20 15 15
October 96 22 40 32 30 15 15
November 102 24 28 49 20 12 18
December 98 22 36 34 10 5 15
Total 1301 366 423 481 276 163 179
Percentage % 40.7% 11.5% 13.2% 15% 8.7% 5.1% 5.8%
Table (4): Number of patients related to their age group monthly in 2013
Months 20 -39 years 40 — 59 years Above 60 years
January 30 136 140
February 37 111 124
March 45 127 135
April 33 128 92
May 41 141 104
June 25 133 105
July 33 151 102
August 27 116 87
September 40 116 110
October 42 91 117
November 33 108 112
December 30 100 90
Total 416 1458 1318
Percentage % 13% 45.6% 41.4%
P value is less than 0.0001 by conventional criteria this difference is considered to be
extremely statistically significant
Table (5): The fate of patients monthly in 2013
Months Improved & R;?;:;iio Referred to Iraqi Died Discharge on ‘their
discharge catheter center responsibility
report
January 96 122 20 18 50
February 102 80 15 24 51
March 110 19 10 88 80
April 100 65 10 15 63
May 120 81 10 11 64
June 100 70 15 11 67
July 98 90 12 19 67
August 91 61 4 9 65
September 110 82 5 12 57
October 100 50 10 16 74
November 79 74 6 24 70
December 81 61 8 23 47
Total 1187 855 127 270 755
Percentage % 37% 27% 4% 8.5% 23.5%
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DISCUSSION

Out of the (3192) cases of admitted to cardiac care
unit (C.C.U.) at 2013 a (1611) of cases are female
(50.4%) & (1581) of cases are male (49.5%) we
analyze the data from these patients include age,
sex, date of admission, causes of admission and
outcomes of patients. The obtaine results throughout
the current study were being compared with the
previous studies.

Gender:

The results of the current study showed that the
admission to C.C.U. is more common in females
than males, the main cause for this is that the
number of females in Diyala province are more
than males, as well as some male patients prefer
treatment out side the hospital.

These results were in agreement with a study done
by (13), who showed that Women (4 million
visits/year) were hospitalized more frequently than
men (2.4 million visits/year) for the evaluation of
chest pain.

Another study confirmed these results, that the heart
disease is the leading cause of death for both men
and women, and women are just as likely as men are
to have a heart attack. However, more women than
men have died from heart disease each year for the
past 30 years. Furthermore, women are more likely
than men to die after their first heart attack possibly
because their doctors misdiagnosed them. Or,
women ignored or misinterpret their heart attack
signs (14).

However, a study performed in U.S (Survey: 2009—
2012) showed that the incidence of heart attack or
fatal and coronary heart disease (CHD) were more
common in males than females (15). Another study
conducted in Nitherlands found that the incidence of
ischemic heart diseases in females before
menopause age was lower than in males, but
cardiovascular diseases develop 7 to 10 years later
in women than in men and is still the major cause of
death in women (16).

Age:

The current study showed that the most age group
admitted to C.C.U. was those between 40-59 years
old, which is considered to have more risk factors of
heart diseases, where the second common age group
admitted was those above 60 years, which is
slightly less than first group and the less likely
admitted age group was those between 20-39 years
old. However, these results were disagreed with
those obtained by (15), which showed that the
common affected age group is that between 55-64
years old, followed by the range of 75-84 years old,
where these results were reflected from s urvey
between years 2005- 2011.

Another disagreed results from previous study was
concluded by (13), who found that cardiovascular
diseases are most frequent diagnosed and the
leading causes of death in both men and women
older than 65 years old in USA.

These results might be due to that the proportion of
people older than 65 years old in USA and other
developed countries is subjected to increase from
12.4% of the population in 2000 to 19.6% in the
following ten years (13), while in developing
countries, especially Arab world , the common age
group is ranging from 45- 65 years old.

Causes of admission:

In the current study, the most common cause of
admission of patients in C.C.U. was the case of
unstable angina. The second common causes were
atrials fibrillations and cardiac arrhythmia. The third
cause was myocardial infarction. The forth cause
was stable angina. The fifth cause was heart failure,
while the sixth cause were other diseases which
include (non specific chest pain, musculoskeletal
pain, respiratory failure, renal failure and stroke),
and the last cause of admission is pulmonary
emboli.

The current study agreed with many previous
studies conducted in different countries to
determine the most common causes of admission to
CCU, but the incidence of each disease is differed
from one study to another, so when comparing the
current study with a study conducted in USA by
(14), which showed that 44% of patients had
suffered an ST-elevation acute myocardial
infarction, 18% were admitted due to a non-ST-
elevation myocardial infarction or unstable angina,
21% because of significant arrythmias and in 17%
the reason of admission was decompensated heart
failure and/or pulmonary edema. The mean length
of stay was 2.36 days. We found our results in
agreement with other European reports although
certain differences were noted in comparison with
registries from the USA, where heart failure prevails
in admission ,diagnoses and there is a slightly
longer duration of stay in the CCU (14).

When compering the current study with three
studies conducted in three different countries,
namely (Greece, United States and Norway), it can
be concluded that the most important causes of heart
disease cases admitted at CCU were similar but
differed regarding higher incomes (17) (figure 1).
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Figure (1): comparison of 3 studies in a common causes
of diseases admitted to CCU from (Greece, USA ,Norway)
with the current study




International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol. 10, No.3, September 2015

44

However, a study conducted by (18) revealed that
most common cause of admission in C.C.U. is
myocardial infarction followed by unstable angina
and angina.

Another study conducte in General Athene Hospital,
Greece had revealed that most common cause of
admission in C.C.U. was myocardial infarction
44%, then Atrial fibrillation 21%, angina 18%, and
heart failure 17% (18).

Fate of patients:

In the current study, results showed that the most
cases were improved by treatment in C.C.U. and
discharged or referred to medical reports. These
results were in agreement with studies conducted by
(14-19).

Admission according the occurrence (daily and
monthly):
It was revealed that March is the optimistic month
for cases being admitted at CCU, and among week
days, Sunday was the day of the peak for the
admission.

CONCLUSION

The acute coronary syndromes and other cardiac
diseases are one of the common causes of mortality
and morbidity in the world .The cardiac care unit
C.C.U. is considered one of very important units for
reception and treatment of emergency cardiac
disease cases. As earlier the dignosis is occurred, a
decrease in mortality and morbidity will occur.
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ABSTRACT

Condensation of 4-amino-N-(1,3-thiazol-2-yl) benzenesulfonamide (sulphathiazole drug) with 3,4-dihydroxy
benzaldehyde afforded Schiff base derivative in good yield. The new compound was characterized by elemental
analysis, IR, 'H, °C, and 2D (HSQC and HMBC- NMR) spectroscopy. It was screened for antibacterial activity
against Staphylococcus aureus, Escherichia coli, Bacillus cereus, Streptococcus spp, Klebsella spp, Salmonella
spp, proteus spp and Pseudomonas spp as well as fungicidal activity against Aspergillus multi, Aspergillus niger,
Candida albicans, Candida trobicalis and Candida krusi. It exhibited also low to moderate activity against
Bacillus cereus, Salmonella spp and Psedumonas spp and good active against Aspergillus multi, Aspergillus niger,
Candida albicans and Candida krusi. The toxicity of the compound was also assayed by the determination of its
LDsg value by using Dixon’s up and down method, which exhibited an LDsy of 418.6 mg / kg of body weight. The
in silico molecular modeling study of the synthesized Schiff’s base was studied.

Keywords: Sulphathiazole, 3,4-Dihydroxy benzaldehyde, 2D- NMR, Antimicrobial, molecular modeling
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INTRODUCTION

Sulfa drugs, developed in the 1930s, were the first
medications effective against bacterial diseases.
They appeared as the first "miracle drugs" at a time
when death from bacterial infections such as
pneumonia and blood poisoning were common (1).
Moreover, sulfa drugs had attracted special attention
for their therapeutic importance as they were used
against a wide spectrum of bacterial ailments (2,3).
Sulfathiazole is an organosulfur compound used as a
short-acting sulfa drug. It is an organic compound.
Formerly, it was a common oral and topical
antimicrobial, until less toxic alternatives were
discovered. However, It is still occasionally used,
sometimes in combination with sulfabenzamide and
sulfacetamide, and in aquariums. Figure (1) below
shows Sulfathiazole chemical structure.

N7

Figure (1): Chemical structure of sulphathiazole drug

Sulfa Schiff bases have been subjected to thorough
studies, where a wide diversity of these derivatives
were prepared and used in various biological and
pharmacological  fields  (4-6).  Schiff base
compounds, which contain the azomethine (imine)
group (—RC=N-) are usually prepared by the
condensation of a primary amine with an active
carbonyl compound (7). Schiff bases derived from
sulfa drug and aromatic and hetero aromatic
aldehydes are the most studied sulfonamide
derivatives. These type of derivatives are very
important because of their varied structures and
biological activities (8-12). The Schiff bases are also
known as anticancer and antiviral agents (13). The
condensation of sulfa drugs with aldehyde gives
biologically active Schiff bases. Keeping in view of
the pronounced biological activity of the Schiff
bases derived from sulfa drug, the aim of current
study was to synthesize, characterize and investigate
the antimicrobial ability and toxigenicity of Schiff
bases derived from 3,4-dihydroxy benzaldehyde
with sulfathiazole drug.

MATERIALS AND METHODS

Infrared spectra (IR) was recorded as KBr discs in
the range of 4000-400 cm’using FT-IR
spectrophotometer Shimadzu model IR. Affinity-1
at the department of Chemistry, College of
Education for pure sciences, University of Basrah,

Irag. 'H, ®C NMR and 2D NMR (HSQC and
HMBC NMR spectra) were measured on a Brucker
at 600 MHz, with TMS as internal reference at
Konstanz University, Germany. Microanalysis for
carbon, hydrogen and nitrogen were carried out by a
Perkin-Elmer 240B Elemental Analyzer. Melting
points were measured by a Philip Harris melting
point apparatus.

Antimicrobial activity:

The in-vitro biological screening of the 4-[(E)-(3,4-
dihydroxybenzylidene)amino]-N-(1,3-thiazol-2-yl)
benzenesulfonamide was investigated against
various bacterial species: Staphylococcus aureus,
Escherichia coli, Bacillus cereus, Streptococcus,
Klebsella, salmonella spp, proteus spp and
Psedumonas spp and fungicidal activity against
Aspergillus  multi,  Aspergillusniger, Candida
albicans, Candida trobicalis and Candida krusi
using the disc-agar diffusion technique (14). Muller
Hinton agar was used as culture media for
antibacterial activity. The antifungal activities were
tested against selecte fungus by disk diffusion
method. Recommended concentrations 50, 100 and
200 pg/ml of the test samples in DMSO solvent
were introduced in the respective methods.
Antibiotic drugs Gentamycin (10 mg) were used as
control for bacteria and Flurazol (10 mg) for fungi,
respectively. Petri plates containing 20 ml of
Mueller Hinton Agar were used for all the bacteria
tested. Aspergillus multi, Aspergillus niger, Candida
albicans, Candida trobicalis and Candida krusi
strains were cultivated in Sabouraud’s dextrose
agar. Sterile Whatman no.1 filter paper disks (6mm
in diameter) impregnated with the solution in
DMSO of the test were placed on the Petri plates. A
paper disc impregnated with dimethylsulfoxide
(DMSO) was used as negative control. The plates
were incubated for 24 hrs. in the for bacteria and 72
hrs. for fungi at 28 °C. The inhibition zone
diameters were measured in millimetres using a
calliper vernia.

Acute toxicity (LDs):

Animals. All experiments were performed on 10-14-
weak old male and female Balb/c mice weighing
22-25 gm at the time of treatment by using up-and-
down method formed by Dixon(15).

Male and female mice were injected
intraperitonially with different doses of the
Sulphathiazole derivative after conducting series of
test levels. With equal spacing between doses, a
series of trails were carried out using this method:
increased dose following a negative response and
decreased dose following a positive response.
Testing continued until chosen "nominal" sample
size was reached. LDs, were determined after
reading final results (response-dead (X) or non
response alive (O), then the following equation was
applied:

| LDs, = XF + Kd. |
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The estimate of LDs, is XF + Kd, where ( XF ) is
the final test level and (K) is the interval between
dose levels. (d ) is the tabulated value (table 1).

Table (1): Data represented Dixon values (15).

K repr ted serial tests started with
[6) 00 000 0000

X000 0.157- 0.154- 0.154- 0.154- OXXX

X00X 0.878- 0.861- 0.860- 0.860- O0XXO

XOXO 0.701 0.747 0.741 0.741 0XO0X

XOXX 0.084 0.169 0.181 0.182 0X00

XX00 0.305 0.372 0.380 0.381 00XX

XXOX 0.305- 0.169 0.144- 0.142- 00XO

XXXO 1.288 1.500 1.544 1.549- 000X

XXXX 0.555 0.0897 0.985 1.000 0000

X XX XXX XXXX

Synthesis of Schiff base:

4-[(E)-(3,4-dihydroxybenzylidene) amino]-N-(1,3-
thiazol-2-yl) benzenesulfonamide (3):

A solution of 4-amino-N-(1,3-thiazol-2-
yl)benzenesulfonamide (sulphathiazole)(1) (2.0 g,
7.83 mmol) in EtOH (25 ml) was added to a hot

OH

o\\éP W ©
HN"" 2, OH
H
1

ethanolic solution of 3,4-dihydroxy benzaldehyde(2)
(1.08g, 7.83 mmol) followed by addition of three
drops of glacial acetic acid. The mixture was heated
under reflux for 3 hrs. and then left at refrigerator
overnight.

The solid was filtered and washed with acetone and
the final product was recrystallized by CHCI;-
EtOH(4:1) to give 3 as a brown-dark crystals (79%),
m.p.=137-140°C. FT-IR (KBr,cm’'): 3466 (O-H),
3356(N-H), 3065 (C-H aromatic), 2900, 2810 (C-H
aliphatic), 1668 (C=N), 1598 (C=C), 1192 (C-O).
'H NMR (DMSO-dg); 89.71(s, 2H,OH); 8.38
(s,1H,CH=N) (7.80) m, 7H, Ar-H); 5.82 (s,2H,
Hiizore): -C NMR(DMSO-dg); 8152-1112 (C-Ar),
162(C-CH=N), 168 (C-C=N). Analytical calculated
for C¢H;3N304S, (375.4): C, 51.14; H, 3.46; N,
11.18. found: C, 50.94; H, 3.12; N, 11.4. (figure 2).

HO

EtOH, glacHOAc HO X QAL
= " S

Figure (2): Preparation of new Schiff base 3 derived from sulphathiazole derivative 1

RESULTS AND DISCUSSION

Chemistry:

Isolated yield, melting point, color and spectral data
IR and 'H NMR of synthesized new compound 3
were reported. The present work describes the
synthesis of new Schiff base derived from
sulphathiazole and aldehyde to produce bioactive
Schiff base. Thus, treatment of 4-amino-N-(1,3-
thiazol-2-yl) benzenesulfonamide (sulphathiazole)
with 3,4-dihydroxy benzaldehyde in 1:1 mole ratio
gave the new organic compound in good yield. IR
spectra for the synthesized compound displayed
common features in certain regions and
characteristic bands in the fingerprint and other
regions. The IR spectra of new prepared compound
showed strong bands in the rang 3466-3356 cm’
due to v(O-H) and v(N-H) respectively. The IR
spectra of the synthesized compound showed bands

at 1668, 1598 due to(C=N) and(C=C)
cm’! respectively (figure 3).

The 'H NMR spectra of studied synthesized
compound was recorded in DMSOd; solution and
show all the expected protons with proper intensity
ratio, It is worthy to note that the proton of Ar-OH
resonate as a single at 9.7 ppm which is in
agreement with previously reported data (16). The
aromatic protons of the compound appeared within
the range 7.80-6.75 ppm. The proton of azomethine
(CH=N) resonate as a singlet at 8.38 ppm (figures 4
and 5). The "C NMR spectra of synthesized
compound showed the expected resonance signals
and is consistent with their structures. The large
variation of carbon atoms bearing sulphar can be
explained by the polarity of the C-S bond in thiazole
ring (figure 6). HSQC and HMBC NMR showed
the correlation of protons and carbon in aromatic
rings which support the chemical structure of
synthesized new compound (Figures 7, 8)
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Figure (3): Infra red spectrum of the new derivative of suphathiazole
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Figure (4): '"H NMR spectrum of the new derivative of suphathiazole
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Figure (5): "H NMR expansion spectrum of the new derivative of suphathiazole
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Figure (6): *C NMR spectrum of the new derivative of suphathiazole
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Figure (8): HMBC NMR spectrum of the new sulphathiazole derivative
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Pharmacological study: LD, =Xf+ Kd

LDsy =400+ 0.372 x 50
1. Median lethal dose (LDsy): Determination of the LDsy=418.6 mg/ kg b.w
50% of lethal dose (LDsg) of the studied compound 1/10 LDsy= 41.86 mg / kg (1 kg = 40 mice
in vivo was detected in the mice by using the "up- depending on the weight mice 25 g.
and-down" procedure described by (15). In the 1/10 LDs=1.0465 mg /mice depending on the
experiment we using 10 animals of white mice 10- weight mice 25 g
14 weeks in age, Graded doses of injection to each
one animal, a series of concentrations (250, 300, 2. Antimicrobial study: The results of the
350, 400 mg/k.gbw) in 0.1 ml (dimethyl antimicrobial activity are shown in table (2). The
sulphoxide) DMSO, were administered and chosen studied compound showed no activity against
with equal spacing (concentrations) between doses. Staphylococcus ~ aureus,  Escherichia coli,
Mortality was recorded after 24 hrs. that each one Streptococcus ,Klebsella spp, and proteus spp, but
animal treated with one dose and after 24 hrs. was low active in Bacillus cereus at 200 pg/ml and
recorded as O if the animal lives and then increased moderate  activity in  Salmonella spp and
the treated dose. While X recorded for the death of Psedumonas spp. The results of antifungal activity
animal and then decreased the dose according for of the compound showed no active towards Candida
the result of the animal the code which formed as trobicalis , but good active against Aspergillus
being (OOXX) and according for Dixon value was multi, Aspergillus niger, Candida albicans and
get and the LDs, was determined according to the Candida krusi compared with controls (table 2). The
formula employed by (15). bacteria and fungi were supplied from department of

Microbiology, College of Veterinary Medicine,
University of Basrah.

Table (2): Microbial activities of the Schiff-base derivatives of sulphathiazole drug (Diameter of inhibition zone in mm
for different microbial species)

Microorganism 50pg/ml 100pg/ml 200pg/ml Gentamycine Flurazol
(10 pg) (10 pg)
E. coli - - - 22 -
S.aureus - - - 22 -
Sreptococcus - - - 20 -
Klebsella - - - 22 -
Bacillus - 7 13 -
Salmonella - 9 9 25 -
Psedumonas - - 9 22 -
Proteus Spp - - - 20 -
Candida albicans - - - - 12
Candida trobicalis 8 10 10 - 12
Candida krusi 7 8 10 - 12
Apergillusmulti 10 10 12 - 12
Aspergillus niger 9 9 10 - 12
Molecular modelling analysis: The molecular C-3 of aromatic residue as well, in addition to the
docking was performed by using SYBYL- X 1.1 interaction between terminal NH, proton of GIn280
and the docking result was shown by PyMol (17). with sulphur atom of the thiazole scaffold. Overall,
Our molecular docking analysis of the new analogue non-bonded of Glyl75, Met277, Asnl74 and
3 based on the modelling study, which was Gly276 of Candida tropicalis amino acid residues
performed to understand the binding mode of this were observed surrounded the synthesized molecule.

compound with the Candida tropicalis amino acids
binding pocket (PDB code: 1N9G (18).

Compound 3 showed binding energy score -8.3,
indicating as electivity of substituted thiazole-
Schiff base analogue in its binding to the enzyme
pocket (figure 9). As shown in figure (9), proton of
OH group of aromatic moiety of Tyr274 with O
atom of OH proton at C-4 of aromatic ring of
compound 3, Ser178 with O atom of OH group at
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Figure (9): Docked conformation of 3 showing three hydrogen bonds: Proton of OH group of aromatic moiety of Tyr274 with
O atom of OH proton at C-4 of aromatic ring of compound 3, Ser178 with O atom of OH group at C-3 of aromatic residue as
well, in addition to the interaction between terminal NH2 proton of GIn280 with sulphur atom of the thiazole scaffold. Besides,
non-bonded interaction of Gly175, Met277, Asn174 and Gly276 of Candida tropicalis amino acid residues were observed.

CONCLUSION

In conclusion, the present study reported the
synthesis of new sulphathiazole analogue namely 4-
[(E)-(3,4-dihydroxybenzylidene)amino]-N-(1,3-
thiazol-2-yl)benzenesulfonamide, which revealed
moderate in  vivo toxic effects by LDsg
measurement. In addition, the in vitro antibacterial
and antifungal activities against some bacterial and
fungi were studied, for further future biological
studies.
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ABSTRACT

Asymptomatic bacteriuria is the presence of bacteria in the urine without causing symptoms. It occurs in a small
number of healthy people and it affects women more often than men. Escherichia coli is the most common
organism associated with asymptomatic bacteriuria (ABU).Urine samples were collected from the patients for
isolation and identification of Escherichia coli with serum sample to detect antibody against Escherichia coli by
enzyme linked immunosorbent assay (ELISA). One hundred and twenty five samples were obtained from urine
specimens .Patients were attending to Al-Ramadi General Teaching Hospital during the period from March to
September 2013. A quantitative urine culture for isolation and identification of bacterial species were used. The
isolation of bacterial species were carried out on ordinary and selective media. The identification of bacterial
species depended on morphological and biochemical reactions as API 20. Serological test of E.coli was done.
Different bacterial species were isolated: Escherichia coli, Pseudomonas aeruginosa, Klebsiella spp.,
Streptococcus pyogenes, Streptococcus agaltactiae, Staphylococcus aureus ,and Staphylococcus saprophyticus
from patients. Different ages of patients from 20 — 89 years old were classified into seven groups, while diabetic
patients were 6 (28.5 %) in female and 3 (30.0 %) in male patients. The current study also examined the
relationship between antibiotic uses and patients and reveled that 10 (22.8 %) in females and 7 (36.8 %) in male
patients. 42 patients showed positive reaction to enzyme linked immunosorbent assay (ELISA). This study
concluded the investigation of the specificity of an enzyme-linked immunosorbent assay (ELISA) for detection of
Escherichia coli in bacteriuria. This technique has high sensitivity and will be suitable than other routine
laboratory tests.

Keywords: Asymptomatic bacteriuria, Escherichia coli, Urine sample
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INTRODUCTION

In medicine, bacteriuria denotes the presence of
bacteria in urine. It is more common in women, in
the elderly, in residents of long-term care facilities,
and in patients with diabetes, bladder catheters and
spinal cord injuries. Patients with a long-term Foley
catheter uniformly show bacteriuria. Chronic
asymptomatic bacteriuria without Urinary tract
infection symptoms is prevalent in as high as 50%
of the population in long-term care (1).
Asymptomatic bacteriuria is the occurrence of
bacteria in the urine without causing symptoms. The
condition may not need treatment. This makes it
different from a urinary tract infection that is caused
by bacteria (2). Asymptomatic bacteriuria occurs in
a small number of healthy people. It affects women
more often than men. The reasons for the lack of
symptoms are not well understood. Most people
who have this condition do not need treatment
because the bacteria are not causing any harm.
People who have urinary catheters often will have
bacteriuria, but most will not have symptoms (3).
Certain people are at a higher risk for kidney
infections if they develop this problem. The
following increases the risk: diabetes, infected
kidney stones, kidney transplant, older age
,pregnancy up to 40% of pregnant women with
untreated asymptomatic bacteriuria will develop a
kidney infection ,and Vesico ureteral reflux
(backward movement of urine from the bladder into
ureters or kidneys) in young children (4).
Asymptomatic bacteriuria causes no symptoms.
The symptoms of a urinary tract infection include
burning during urination, an increased urgency to
urinate, and increased frequency of urination. A
urine culture is taken from a urine sample (5).
Asymptomatic bacteriuria is diagnosed if there is a
large overgrowth of bacteria in the urine culture.
Some people are more likely to be given antibiotics.
These include pregnant women, people who have
received a kidney transplant, children with vesico
ureteral reflux, and those with infected kidney
stones (6). Giving antibiotics to persons who have
long-term urinary catheters in place may cause
additional problems. The bacteria may be harder to
treat and a yeast infection may develop (4). This
condition should be treated if it is discovered before
a urinary tract procedure. This may help prevent
complications. The type of treatment will depend on
the person's risk factors. If it is not treated,
asymptomatic bacteriuria can lead to a kidney
infection in people at high risk (7).

MATERIALS AND METHODS

Urine samples were collected from patients attended
to Al-Ramadi General Teaching Hospital, during the
period between March to September 2013. Urine
samples were obtained from the patients for
isolation and identification of different bacterial
species  for  asymptomatic  bacteriuria by

microbiological methods. A total of 125 patients
with urine specimens were included in this study
taken from 89 females and 36 male patients. A urine
culture was used to identify bacterial species by
obtaining a sample of midstream clean catch patient
voids first portion of urine, then collects urine
specimen midstream and discards the latter portion.
Catheterization: Urine was collected directly from
an indwelling urethral catheter or from intermittent
catheterization. Suprapubic aspiration - Urine
collected from needle aspiration through suprapubic
abdominal wall into the bladder.

Cystoscopy and other invasive procedures: Sample
can also be obtained during this type of procedure.
Specimen handling: Urine should be processed
within 2 hrs. after collection. If it cannot be
processed in a timely manner, then either (1)
refrigerate the specimen at 2-8°C (specimen will be
stable for 24 hours) or (2) place the sample in
preservative fluid and store at room temperature for
up to 24-72 hours; boric acid is the most common
preservative fluid used for culture (8).

All urine samples were inoculated on blood agar
(Mast) MaCcnckey agar (Mast), Mannitol salt agar
(Mast) and incubated at 37°C for 24 hrs. A
specimen was considered positive for bacteriuria in
the light of the number of yielded colonies

(>105 cfu/ml) and the cytology of the urine through

microscopic detection of bacteriuria and PMNs (=8
leukocytes/mm3) (9).

Escherichia coli is Gram — negative rods shape,
facultatively anaerobic bacteria, no motile, non-
spore forming ,and lactose fermenting .Escherichia
coli cultivated on MacConkey agar (Mast). Lactose
positive colonies. Cultivation for 24 hrs. in an
aerobic atmosphere, 37°C. Escherichia coli on
MacConkey agar (Mast), pink colony pigment is
due to lactose fermentation (10).

Klebsiella spp. is a Gram-negative, non-motile,
encapsulated, lactose fermenting, facultative
anaerobic, rod shaped bacterium found in the
normal flora of the mouth, skin, and intestines and
Klebsiella spp. is a mucous, lactose positive colony
of Klebsiella spp. on MacConkey agar (Mast).
Cultivation 37°C, 24 hrs. (10).

Pseudomonas aeruginosa is Gram-negative, aerobic
rod  shape  belonging to the family
Pseudomonadaceae ,motile by means of a single
polar flagellum, non spore forming, capsulated ,
aerobic. Pseudomonas aeruginosa Cultivation is
occurred in 48 hrs. in an aerobic atmosphere, 37°C.
P. aeruginosa secretes a variety of pigments,
including pyocyanin (blue-green), pyoverdine
(yellow-green and fluorescent), and pyorubin (red-
brown).On Nutrient agar the Colonies are
surrounded by bluish green coloration. On
MacConkey agar pale yellow colonies lactose non
fermenters and oxidase test positive (10).

The IMVIC tests are a group of individual tests used
in microbiology lab testing to identify an organism
in the coliform group. A coliform is a gram
negative, aerobic or facultative anaerobic rod which
produces gas from lactose within 48 hrs. IMViC
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stands for one of these tests. "I" is for indole test;
"M" is for methyl red test; "V" is for Voges-
Proskauer test, and "C" is for citrate test. These tests
are useful in distinguishing members of
Enterobacteriaceae (10).

Indole test :In this test, the organism under
consideration is grown in peptone water broth. It
contains tryptophan, which under the action of
enzyme tryptophanase is converted to an Indole
molecule, pyruvate and carbon dioxide. The indole
is then extracted from the broth by means of xylene.
To test the broth for indole production, Kovac's
reagent is added after incubation. A positive result is
indicated by a pink/red layer forming on top of the
liquid (11).

Methyl red and Voges—Proskauer test :These tests
both use the same broth for bacterial growth. The
broth is called MRVP broth. After growth, the broth
is separated into two different tubes, one for the
methyl red (MR) test and one for the Voges-
Proskauer (VP) test (10).

The methyl red test detects production of acids
formed during metabolism using mixed acid
fermentation pathway using pyruvate as a substrate.
The pH indicator Methyl Red is added to one tube
and a red color appears at pH's lower than 4.2,
indicating a positive test (mixed acid fermentation is
used). The solution remaining yellow (pH = 6.2 or
above) indicates a negative test, meaning the
butanediol fermentation is used (10).

The VP test uses alpha-naphthol and potassium
hydroxide to test for the presence of
acetylmethylcarbinol (acetoin), an intermediate of
the 2,3-butanediol fermentation pathway. After
adding both reagents, the tube is shaken vigorously
then allowed to sit for 5-10 minutes. A pinkish-red
color indicates a positive test, meaning the 2,3-
butanediol fermentation pathway is used (10).
Citrate test: This test uses Simmon's citrate agar to
determine the ability of a microorganism to use
citrate as its sole carbon source. The agar contains
citrate and ammonium ions (nitrogen source) and
bromothymol blue as an indicator (10). The citrate
agar is green before inoculation, and turns blue as a
positive test indicator, meaning citrate is utilized in
table (1) (10).

Table (1): The IMViC results of some important

species
q Methyl Voges- .
Species Indole Red Proskauer Citrate
Escherichia coli Positive Positive Negative Negative
Klebsiella spp. Negative | Negative Positive Positive
Pseudf)manas Negative | Negative Negative Positive
aeruginosa

Ocxidase test: Basically, this is a test to see if an
organism is an aerobe. It is a check for the presence
of the electron transport chain that is the final phase
of aerobic respiration. Normally, oxygen is the final
electron acceptor for this system. In the oxidase test,
an artificial final electron acceptor (N,N,N’,N’-
tetramethylphenylenediaminedihydrochloride) is

used in the place of oxygen. This acceptor is a
chemical that changes color to a dark blue/purple
when it takes the electron from the last element
(cytochrome oxidase) in the electron transport chain
(11).

Gram-positive bacteria were identified with the
corresponding recommended laboratory tests as the
following S.aureus and other staphylococci should
be blue, purple or violet under the light microscope,
what is noted as Gram-positive. S.aureus is gram
positive coocci clusters shape, non- motile , non-
spore formin , facultative anaerobic and it is
coagulase and catalase positive. On blood agar
plates, colonies of Staphylococcus aureus are
frequently surrounded by zones of clear beta-
hemolysis, the golden appearance of colonies (12).
Mannitol salt agar or MSA is a commonly used
selective and differential growth medium in
microbiology. It encourages the growth of a group
of certain bacteria while inhibiting the growth of
others. This medium is important in medical
laboratories by distinguishing pathogenic microbes
in a short period of time. It contains a high
concentration (~7.5%-10%) of salt (NaCl), making
it selective for gram positive bacterium
Staphylococci (and Micrococcaceae) since this level
of NaCl is inhibitory to most other bacteria. It is
also a differential medium for mannitol-fermenting
staphylococci, containing carbohydrate mannitol
and the indicators phenol red and a pH indicator for
detecting acid produced by mannitol-fermenting
staphylococci.  Staphylococcus — aureus produce
yellow colonies with yellow zones, whereas other
Staphylococci produce small pink or red colonies
with no color change to the medium (4). If an
organism can ferment mannitol, an acidic byproduct
is formed that will cause the phenol red in the agar
to turn yellow. It is used for the selective isolation
of presumptive pathogen (pp) Staphylococci (13).

Identification of Staphylococcus aureus:

a- Catalase test is performed by adding 3%
hydrogen peroxide to a colony on agar.
Staphylococci contain catalase, and break down
peroxide, produces O, and bubble, so they are
catalase positive, what distinguish them from
streptococci. Catalase test is done only when a
culture is not typical (13).

b- Coagulase test is wused to differentiate
Staphylococcus aureus from coagulase-negative
staphylococci. S.aureus produces two forms of
coagulase (i.e., bound coagulase and free
coagulase). Bound coagulase, otherwise known as
"clumping factor", can be detected by carrying out a
slide coagulase test, and free coagulase can be
detected using a tube coagulase
test.Staphylococcusaprophyticus coagulase negative
(14).

Slide test: A slide coagulase test is run with a
negative control to rule out autoagglutination. Two
drops of saline are put onto the slide labeled with
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sample number, Test (T) and control (C). The two
saline drops are emulsified with the test organism
using a wire loop, straight wire, or wooden stick. A
drop of plasma (rabbit plasma anticoagulated with
EDTA is recommended) is placed on the inoculated
saline drop corresponding to test, and mixed well,
then the slide is rocked gently for about 10 seconds.
If 'positive', macroscopic clumping would be
observed in the plasma within 10 seconds, with no
clumping in the saline drop. If 'megative', no
clumping will be observed. If the slide coagulase
test is negative, a tube test should follow as a
confirmation. Clumping in both drops is an
indication of autoagglutination, so a tube test should
be carried out. Tube test is not performed each
institutions but most of the result depends on blood
cultures from lab (15).

Tube test: The tube test uses rabbit plasma that has
been inoculated with a staphylococcal colony (i.e.,
Gram-positive cocci which are catalase positive).
The tube is then incubated at 37°C for 1.5 hrs. If
negative, then incubation is continued up to 18 hrs
If 'positive', the plasma will coagulate (6), resulting
in a clot (sometimes the clot is so pronounced, the
liquid will completely solidify). If 'megative', the
plasma remains a liquid. The negative result may be
S. epidermidis but only a more detailed
identification test can confirm this, using
biochemical tests as in analytical profile index tests
methods. A false negative can be perceived if the
sample is not allowed to cool for about 30 minutes
at room temperature or 10 minutes in the freezer,
given that the serum can melt. If truly negative, the
serum will remain liquid after cooling (16).

The API-20E test kit is used for the identification of
Enterobacteriaceae (bioMerieux) provides an easy
way to inoculate and read tests relevant to members
of the Family Enterobacteriaceae and associated
organisms. A plastic strip holding twenty mini-test
tubes is inoculated with a saline suspension of a
pure culture .This process also rehydrates the
dessicated medium in each tube. A few tubes are
completely filled (CIT, VP and GEL as seen in the
photos below), and some tubes are overlaid with
mineral oil such that anaerobic reactions can be
carried out (ADH, LDC, ODC, H,S, URE).After
incubation in a humidity chamber for 18-24 hrs. at
37°C, the color reactions are read (some with the aid
of added reagents), and the reactions (plus the
oxidase reaction done separately) are converted to a
seven-digit code which is called the Analytical
Profile Index, from which name the initials "API"
are derived. Note especially the color reactions for
amino acid decarboxylations (ADH through ODC)
and carbohydrate fermentations (GLU through
ARA).The amino acids tested are (in order)
arginine, lysine and ornithine. Decarboxylation is
shown by an alkaline reaction (red color of the
particular pH indicator used).The carbohydrates
tested are glucose, mannitol, inositol, sorbitol,
rhamnose, sucrose, melibiose, amygdalin and
arabinose. Fermentation is shown by an acid

reaction (yellow color of indicator).Hydrogen
sulfide production (H2S) and gelatin hydrolysis
(GEL) result in a black color throughout the tube.A
positive reaction for tryptophan deaminase (TDA)
gives a deep brown color with the addition of ferric
chloride; positive results for this test correlate with
positive phenylalanine and lysine deaminase (17).

According to American Society for microbiology
(9), API system (Bio Mericux) test kits is used for
identification of Gram positive and Gram negative
bacteria. API 20E presented herein is a biochemical
panel for identification and differentiation of
members of the family Enterobacteriaceae. Other
API panels for other groups of bacteria, such as
staphylococci and streptococci, are also available in
the same format, but are not included in this
presentation. In API 20E for identification of
members of the family Enterobacteriaceae, the
plastic strip holds twenty mini-test chambers
containing dehydrated media having chemically-
defined compositions for each test. These include:

1. ONPG: test for b-galactosidase enzyme by
hydrolysis of the substrate o-nitrophenyl-
b-D-galactopyranoside

2. ADH: decarboxylation of the amino acid
arginine by arginine dihydrolase

3. LDC: decarboxylations of the amino acid
lysine by lysine decarboxylase

4. ODC: decarboxylations of the amino acid
ornithine by ornithine decarboxylase

5. CIT: utilization of citrate as sole carbon
source

6. H,S: production of hydrogen sulfide

7.  URE: test for the enzyme urease

8. TDA: detection of the enzyme tryptophan
deaminase

9. IND: production of indole from
tryptophan by the enzyme tryptophanase.
Indole is detected by addition of Kovac's

reagent.
10. VP: the Voges-Proskauer test for the
detection of acetoin (acetyl

methylcarbinol) produced by fermentation
of glucose by bacteria utilizing the
butylene glycol pathway

11. GEL: test for the production of the
enzyme gelatinase which liquefies gelatin

12. GLU: fermentation of glucose (hexose
sugar)

13. MAN: fermentation of mannose (hexose
sugar)

14. INO: fermentation of inositol (cyclic
polyalcohol)

15. SOR: fermentation of sorbitol (alcohol
sugar)

16. RHA: fermentation of rhamnose (methyl
pentose sugar)

17. SAC: fermentation of sucrose
(disaccharide)

18. MEL: fermentation  of  melibiose
(disaccharide)
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19. AMY: fermentation of amygdalin
(glycoside).

20. ARA: fermentation of arabinose (pentose
sugar)

The oxidase test is a test for cytochrome oxidase,
which is performed separately from the above tests.
It is done using a portion of a bacterial colony on a
paper strip impregnated by the oxidase reagent
N,N,N’,N’-tetramethylphenylenediamine, which
turns blue if cells possess oxidase enzyme (17).
Enzyme-linked immunosorbent assay (ELISA) test
used to detect and measures antibodies in serum
patients. This test can be used to determine the
antibodies which related to certain infectious
conditions. Antibodies are proteins that the body
produces in response to harmful substances
(antigens). An ELISA test may be used to diagnose
different infections (18). Five ml of venous blood
sample was collected from 15 patients with
bacteriuria who showed Escherichia coli positive
for ELISA test .Serum taken into a sterile capped
plastic tubes then centrifuged at 3000 rpm for 5
minutes, their serum was then collected into another
sterile tube and was kept at deep freeze (- 18C) for
estimation of antibody titer and for further study
(19). Escherichia coli was harvested from broth by
centrifugation (Chilspin) at 2500xg for 15 min. they
were washed three times in PBS, pH 7.2. The
antigen disrupted by Sonication (Sondovest) for one
hour and half, with a break of one minute in
between the runs. The antigen was kept cool by
surrounding the container with crushed ice. The
sonicated antigen and the suspension were
centrifuged at 4000xg for 10 minutes to remove cell
wall debris. The antigen was stored at 4°C until
used. The antigen was stored -20°C until used
(20).Polystyrene plates with 96 flat - bottomed wells
(linbro) were used. Antigen was first adsorbed on
the well surface of microtiter plates. Serum samples
suspected case of Escherichia coliwere inoculated in
separate antigen coated wells. Antigen - specific
antibody present in the samples will bind to the
antigen. Unbounded serum components are washed
a way and horesradish peroxidase - anti -mice IgG
conjugate (Dako) is added. Excess conjugate is
washed away, and substrate solution (Bioelisa), is
added to each well. The amount of color developed
as the enzyme of the conjugate acts upon the
substrate is directly proportional to the amount of
antibody in the serum cleared by the enzyme
storage, the plates were washed with distilled water
(Bioelisa), and used stopping solution by 1 N
Sulphuric acid (Bioelisa), finally dried at room
temperature, sealed, and stored at-20°C until used
(21). Ten patients showing negative control against
ELISA reaction and 10 patients showing positive
reaction by ELISA test due to serum antibody
against Escherichia coli .

RESULTS

The cultured urine samples (89 female and 36 male
patients) showed the following isolate: Escherichia
coli 32(35.9%),  Pseudomonas  aeruginosa
18(20.2%), Klebsiella spp. 14(15.7%),
Streptococcus pyogenes 8(8.9%) , Streptococcus
agaltactiae  6(6.7%),  Staphylococcus  aureus
4(4.4%) and Staphylococcus saprophyticus 3(3.3%)
from females and Escherichia coli 10(27.7%),
Pseudomonas aeruginosa 8(22.2%), Klebsiella spp.
6(16.6%), Streptococcus pyogenes — 4(11.1%) ,
Streptococcus agaltactiae (0.0),  Staphylococcus
aureus 3(8.3%) and Staphylococcus saprophyticus
2(5.5%) from male patients. Statistical analysis by
using the Chi — square revealed highly significant
differences of Escherichia coli infection than other
bacterial species (table 2).

Table (2): Bacterial species isolated from urine culture

samples
Types of Female pts. Male pts.
isolates No. % No. %
Escherichia 32% 359 10* 27.7
coli
Pseudomonas 18 20.2 8 222
aeruginosa
Klebsiella spp. 14 15.7 6 16.6
Streptococcus 8 8.9 4 11.1
pyogenes
Streptococcus 6 6.7 0 0.0
agaltactiae
Staphylococcus 4 4.4 3 8.3
aureus
Staphylococcus 3 3.3 2 55
saprophyticus
Total 85 95.1 35 914

* Escherichia coli showed high number of isolation from urine
culture (p< 0.01)

Table (3) showed the age distribution of patients
from (20-89) years old and the high incidence of
infection was at age (20-29) years old. Statistical
analysis revealed a highly significant differences
between age groups (P <0. 01).

Table (4) illustrated the relationship between
diabetic patients and bacteriuria patients with age
group. It showed that the high incidence of
bacteriuria patients were 6(28.5%) at age (50-59 )
years old in females and 3(30.0%) at age (60-69) in
male patients .Chi — square test revealed a highly
significant difference between Escherichia coli and
diabetic patients with age groups.
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Table (3): The distribution of age groups for selected

patients
Age Female pts. Male pts.
groups No. %o No. %
20-29 19* 21.3 12* 333
30-39 18 20.2 8 22.2
40-49 17 19.1 6 16.6
50-59 15 16.8 4 11.1
60-69 9 10.1 3 8.3
70-79 8 8.9 2 5.5
80-89 3 33 1 2.7
Total 89 99.7 36 99.7

*high incidence of bacteriuria infection at age (20-29)
years old in patients (p< 0.01)

Table (4): The relationship between diabetic patients
and age groups

Age Female pts. Male pts.

groups No. % No. %

20-29 2 9.5 0 0.0

30-39 2 9.5 1 10.0
40-49 2 9.5 1 10.0
50-59 6* 28.5 2 20.0
60-69 5 23.8 3* 30.0
70-79 3 14.2 2 20.0
80-89 1 4.7 1 10.0
Total 21 99.7 10 100.0

*The incidence of diabetic patients at age (50-59) years
old in female and (60-69) years old in male patients (p
>0.01)

Table (5) demonstrated the relationship between
bacteriuria patients and antibiotic uses and it
reveled that the high incidences of infection were
10(22.2%) at age (60-69) years old and 7(36.8%)
years old at same age group. Chi — square test
revealed no significant difference between
Escherichia coli and antibiotic uses.

Table (5): The relationship between antibiotic uses and

age groups
Age Female pts. Male pts.
groups No. Y% No. %
20-29 2 44 1 5.2
30-39 4 8.8 2 10.5
40-49 6 13.3 3 15.7
50-59 8 17.7 3 15.7
60-69 10* 22.2 7* 36.8
70-79 8 17.7 2 10.5
80-89 7 15.5 1 52
Total 45 99.6 19 99.6

*The incidence of antibiotic uses and bacteriuria
infections at age (60-69) years old in female and male
patients (p >0.05)

Enzyme-linked immunosorbent assay (ELISA) is
used for determination of E.coli antibodies in serum
patients. The antibodies react with antigen in solid
phase. The microplate is coated with E.coli antigen
and this study depended on the optical density of the

samples measured spectrophotometrically .The
absorbance of the cut — off value equaled 0.24. Any
sample that shows an absorbency value equal to or
higher than the cut — off value was considered
positive for IgG antibodies to E.coli. Samples with
ratio samples absorbency / cut — off value <0 .24
were considered negative for E.coli 1gG. The
calculation of cut — off value was described by (21) .
The total number of sera from bacteriuria patients
were 42, which reveled 32(76.1%) from females and
10(23.8)%) from male patients .All those 42 gave
positive reaction for specific IgG in serum against
E. coli.

DISCUSSION

Asymptomatic bacteriuria is diagnosed if there is a
large overgrowth of bacteria in the urine culture
(20). Asymptomatic bacteriuria (ABU) is common.
The frequency varies among different populations,
depending on factors such as age, sex, and
underlying disorders (eg, diabetes mellitus or spinal
cord injury (21).

A study in hospitalized patients identified obesity
and iron deficiency anemia as independent risk
factors for ABU (22). Another study was conducted
to examine the microbiology of ABU, where it
revealed that Escherichia coli is the most common
organism and the most likely to occur in healthy
persons. A variety of organisms may be found,
however, including Enterobacteriaceae,
Pseudomonas aeruginosa, Enterococcus species,
and group B Streptococcus. In men, Enterococcus
species and gram-negative bacilli are common.
Catheterized nursing home residents may have
polymicrobial ABU and studied the laboratory
criteria for the diagnosis of ABU in a midstream
clean-catch urine specimen. The current study is in
agreement with (6). A study conducted by (23)
demonstrated that the frequency of ABU in healthy
young men was essentially zero. Thus, screening for
ABU in this population is not recommended, but the
frequency of ABU in older adults was as follows:
from age (50-69) years old was (2.8-8.6%) in
women and (0.6-1.5%) in men ,while at age (65-80)
years old was (5.8-16%) in women and (1.5-15.3%)
in men and at age older than 80 years old was (18-
43%) in women and (5.4-21%) in men (24). The
current study showed that the frequency of age
distribution was from (20-85) years old and revealed
that the frequency of ABU patients were at age (50-
59) years old (16.8%) in women and (11.1%) in
men, while at age (60-69) years old were (10.1%) in
women and (8.3%) in men, at age (70-79) years old
were (8.9%) in women and (5.5%) in men. Several
factors appear to account for the increasing
frequency of ABU with advancing age, including
the following: obstructive uropathy (eg, urinary
stones, prostatic hypertrophy, uterine prolapse, or
cystocele) ,decreased bactericidal activity in
prostatic secretions, perineal soiling with fecal
matter in women with dementia ,neuromuscular
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disease ,increased instrumentation of the urinary
tract, urinary catheters, reduced Tamm-Horsfall
protein  secretion in urine, and increased
uropathogens in the postmenopausal vagina and
introitus (23). It was illustrated that asymptomatic
bacteriuria (ABU) is more common in patients with
diabetes mellitus, as well as in men, women,
children, and adolescents with diabetes mellitus than
in patients without diabetes (24). Diabetic patients
with ABU are more likely to have albuminuria and
symptomatic UTIs. The frequency of ABU in
patients with diabetes mellitus is 7.9-17.7% in
females and 1.5-2.2% in males. In the current study
it was recorded that the frequency of ABU patients
with diabetes mellitus was (28.5%) in women at
age (50-59) years old and (30.0%) in men at age
(60-69) years old. The increased frequency is
probably to autonomic neuropathy of the bladder.
There is no indication of adverse outcomes in
women. Glucose control is not impaired. Screening
is not recommended, and treatment with antibiotics
is not beneficial. A randomized, controlled trial
found that treatment of asymptomatic bacteriuria in
women with diabetes did not appear to reduce
complications. In conclusion, diabetes itself should
not be an indication for screening or treatment of
ABU(25). Antibiotic treatment may also be valuable
for children aged 5-6 years and before invasive
genitourinary procedures (26). However, the
consensus is that catheterization has no clinical
significance and that antibiotic prescription is not
indicated in elderly ABU patients; in healthy school
girls and young women; in diabetic women; and in
patients who have indwelling catheters or undergo
intermittent urinary catheterization. A study by
(27) suggested the need for greater focus on
optimizing the use of antibiotics in patients with
enterococcal bacteriuria; over treatment of ABU is
common, especially among patients with pyuria.
Antibiotic treatment does not reduce the frequency
of symptomatic UTI or improve survival; instead, it
leads to an increased incidence of adverse antibiotic
effects and reinfection with antibiotic-resistant
organisms (6). Short-term bladder catheterization is
associated with a 2-7% frequency of asymptomatic
bacteriuria (ABU) for each day that the catheter is
in place. The frequency is higher in women than in
men. However, screening for ABU is not indicated
unless the patient has other risk factors for UTI.
Antibiotic treatment is possibly beneficial in women
with persistent ABU 48 hrs after catheter removal.
In general, the most effective strategy for reducing
the incidence of catheter-related ABU is to reduce
catheter use (28). ABU is a universal finding in
patients with indwelling catheters that have been in
place for longer than 30 days. These patients are at
risk for acute pyelonephritis, urosepsis, catheter
obstruction, renal stones, vesicoureteral reflux, renal
failure, and (eventually) bladder cancer.
Unfortunately, treatment of ABU in these patients
does not decrease the incidence of fever and usually
leads to the development of resistant bacterial
strains. In asymptomatic patients with indwelling

urethral catheters, cloudy or foul-smelling urine is
not an indication for urinalysis, culture, or
antimicrobial treatment (6). The current study is in
agreement with (29).

ELISA system is as sensitive for the detection of
Escherichia coli due to difference in number of
cut- off value between control positive and test
groups were 0.06 in control positive and 0.24 in test
groups .This difference was due to previous
exposure to bacteriuria or due to infection with
other organisms that carry similar epitopes resulting
cross reactive infections. In the current study,
ELISA was sensitive test detecting all cases of
Escherichia coli infections. Escherichia coli was the
most common causative agent of urinary tract
infection (UTI), and diagnosing this infection
usually relies on bacteriologic methods.
Nevertheless, screening methods can be useful for a
rapid presumptive diagnosis even though some of
these screening methods have low sensitivity or are
expensive. To investigate a possible new alternative
approach, an antigen-based enzyme linked
immunosotbent assay (ELISA) was standardized for
screening for this bacterial infection (30). In urinary
tract infections, screening tests can provide a more
rapid presumptive diagnosis than the conventional
bacteriological methods. ELISA for E. coli antigen
detection has some interesting features. For
example, results are available within 4 hrs. of urine
collection diagnostic features of the ELISA are
promising because of the test’s high sensitivity and
other diagnostic parameters (5). This  study
concluded that these techniques have high
sensitivity and will be suitable than other routine
laboratory.
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ABSTRACT

Fifty soil samples were collected from clay of National Forest and wet mud from King Talal Dam bank in Jordan.
Fifteen bacterial isolates were recovered on two culture media, SCM and J-agar for cultivation of Streptomyces
and Bacillus species respectively. Bacterial Colonies were then picked up and transferred for further purification
on suitable media. All isolates were characterized morphologically and biochemically. Six isolates were identified
as Streptomyces and the other nine isolates were identified as Bacillus species. Three methods were used to
determine the ability of isolates for production of antibiotics, namely: crowded plate technique, Agar streaking
method and cup plate technique. Out of 15 isolates, only 9 isolates showed antimicrobial activity. All tested
bacterial species inhibit Staphylococcus aureus (ATCC2923) except Streptomycetes strain NF 140, and
Escherichia coli (ATCC25922 ) except Bacillus NF 131 and Bacillus KTD 136 as jugged by described methods.
Butanol extracts obtained from seven isolates showed significant antimicrobial activity against indictor strains.
Samples fractionated using thin layer chromatography (TLC) on silica gel plate and developed with solvent system
to characterize the bioactive components. Two to three components were developed on TLC, only one component
shows antimicrobial activities and indicated that these isolates may produce more than one secondary metabolites
with different Rf values. According to Rf patterns behavior, one of current components have similar Rf behavior of
chloramphenicol, others were similar to Ampicillin and erythromycin as confirm by chemical analysis which
reveals that the component contain amino group.

This study concluded that the Jordanian soil harbors microorganisms not explored before have the ability to
produce antibiotics.

Keywords: King Talal Dam, thin layer chromatography (TLC), crowded plate technique, Agar streaking method,
cup plate technique
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INTRODUCTION

The researchers around the world are still looking
for new natural products that help in fighting
diseases caused by several bacterial species. The
attitude for finding new antibiotics remains the most
desirable objective (1-4). Soil regards as a treasure
for unknown microorganisms, since bacteria, algae,
protozoa, yeasts, molds, and microscopic worms are
routinely found in this environment. Soils may
contain 10° to 10'" microorganisms per gram (dry
weight), which may represent more than a million
bacterial species (5).

Antibiotics are produced by many microorganisms
in various ecological conditions. Producers of
antibiotics can be found in the bank of rivers and
lakes, decaying plants and animal remains, but
majority of microorganisms that produce antibiotics
inhabits soil (6-9).

Streptomyces and Bacillus have been well known
for the production of secondary metabolite. The
genus Streptomyces is represented in nature by the
largest number of species and varieties, producing
the majority of known antibiotics among the family
Actinomycetaceae. Streptomyces are well known
sources of antibiotics and other important novel
metabolites, including antifungal agents, antitumor
agents (6-8).

Several species of  the genus Bacillus
produce peptide antibiotics which are synthesized
either through a ribosomal or non-ribosomal
mechanism. The family's distinguishing feature is
the production of endospores, which are highly
refractile resting structures formed within the
bacterial cells (10). A close relationship between
sporulation and the production of secondary
metabolites in  microorganisms has  been
demonstrated by biochemical and genetic analysis
of some organisms. In bacilli, the polypeptide
antibiotics produced have been found to affect by
spore formation directly or indirectly (11,12).
Tamehiro et al found a novel phospholipids
antibiotic (named bacilysocin) which accumulates
within (or associates with) the cells of Bacillus
subtilis 168 and determined the structure by nuclear
magnetic resonance and mass spectrometry analyses
(13). Bacilysocin demonstrated antimicrobial
activity, especially against certain fungi. Production
of Dbacilysocin commenced immediately after
growth ceased and before the formation of heat-
resistant spores.

This study focused on the isolation and
characterization of antibiotics such as substances
produced from microorganisms inhabits in
Jordanian soil that were not explored before.

MATERIALS AND METHODS

Sites and samples collections:
Samples were collected from two regions: National
forest (NF) located at Queen Alia International

Airport road and King Talal Dam (KTD) bank,
located at the north of Amman city. Top soil
samples to a depth of 10 cm were obtained from 25
separate sites. Samples were stored individually in
separate  plastic containers, refrigerated and
processed for soil microbiology within 72 hrs. (8).

Isolation of streptomycetes and bacillus species:

Isolation of Streptomyces’s species was preformed
according to previous studies (6-8, 14); Starch
Casein media (SCM) were used. A Starch Casein
(SCM) agar plates (g/l): starch 10, casein 0.3,
Sodium Nitrates (NaNO3) 2, Potassium phosphate
(K2HPO4) 2, Sodium Chloride (CaCO3) 0.02,
ferrous sulphate (FeSO4.7H20) 0.01, Agar powder
20, (pH adjusted at 7.2) supplemented with
cyclohexamide (50ug/ml) and filter-sterilized
rifampicin  (0.5ug/ml) were added. Procedures for
isolation Bacillus species were performed on plates
of J-agar (tryptone S5g/l, yeast extract 15g/l,
K,HPO,4 3g/1, glucose 2g/1, agar20g/1, pH7.4). Stock
cultures can be maintained in the laboratory on soil
extract agar or on special sporulation media (15).

Samples treatment:

The soil samples were dried separately at 37C° for 1
hr in incubator. Then they were cooled to room
temperature. One gm of each soil sample was added
to a conical flask containing 100 ml of sterile water.
All flasks were shaken for 30 minutes in orbital
shaker incubator at 27 C°. These flasks were
considered as stock cultures (8). A series of culture
tubes containing 9 ml of sterile water were taken.
From the stock culture, 1 ml suspension was
transferred aseptically to the 1% tube (10™"), mixed
well. From the 1st tube, 1 ml of suspension was
transferred into 2nd tube (10%), mixed well.
Similarly, dilutions up to 10 were made (serial
dilution technique). 0.1 ml of suspension from each
culture tube was spread on suitable media. Bacterial
colonies were then picked up and transferred to for
further purification (12).
Morphological and biochemical
characterizations:

Morphological characterization of Streptomyces
isolates were done according to the ISP
recommendations (16). Bacillus species were
characterized according to Bergey’s Manual of
Determinative Bacteriology (17). The biochemical
test included: starch hydrolysis, casein digest and
nitrate reduction, in addition to Indole production,
Methyl red, Voges-Proskaure, oxidase, catalase,
production of gas from glucose.

Assay for antimicrobial activity:
Test organisms: Three bacterial species were used to
determine the antimicrobial activities, namely:
Staphylococcus auerus(S.aureus) ATCC2923 ,
Escherichia coli  (E.coli) ATCC25922 and
Micrococcus luteus (ATCC 9341).
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Three methods were used to determine the ability of
isolates for production of antibiotics (6,8,18):

1. Crowded plate technique (Preliminary screening):
Plates that contains mixed culture of
microorganisms were folded by Micrococcus luteus
and left to dry and then incubated at 37C° for 3
days. Zone of inhibition around each colony were
reported.

2. Agar Streak Method: The microbial sensitivity of
the soil isolates were analyzed by ‘Agar streak
method’. Each of the isolate was streaked as a
straight line on NA medium and incubated at 37C° .
After 3 days, Staphylococcus aureus and E.coli
were streaked at right angle, but not touching to the
streak and incubated at 37C° for 24 hrs in case of
bacteria and 27C° for 48 hrs in case of fungi. If the
organism is sensitive against the antibiotic produced
by test isolate, then it will not grow near the isolate.
3. Agar block technique: Agar block from growing
microorganism were cut and put over the nutrient
agar plate which has been inoculated with: S.aureus
and E.coli. Antibiotic production by a colony was
defined as the inhibition of embedded bacterial
growth by a > 3 mm ring around the soil bacterial
isolate.

Extraction of the antibiotic substance:

Fermentation :

Seven isolates were representative of 4 isolates of
Bacillus species  tagged as number KTDI119,
KTD120,KTD 133 and NF131 and 3 isolates of
Streptomyces species tagged as KTD123, NF 140
and NF141 were utilized for the study after
confirmation of  their activity against
Staphylococcus aureus and Escherichia coli. The
test isolates were grown in 250ml flasks containing
50 ml of liquid medium composed of: 0.8 g NaCl, 1
g NHA4Cl, 0.1 g KCl, 0.1 g KH2PO4, 0.2
MGSO04.7H20, 0.04 g CaCl2.2H20, 2 g glucose,
and 3 g yeast extract dissolved in 1 liter DW, pH
was adjusted at 7.3.

The flasks were inoculated with 1 ml of soil bacteria
of the selected strain and incubated at 28 °C for 120
hours with shaking at 105 t/min. After growth, the
cell free culture supernatant of each flask was
extracted twice with equal volume of n-butanol (19,
20).The n-butanol layer was separated from the
aqueous phase and concentrated on a rotary vacuum
evaporator.

Extraction :

N-butanol extracts containing the bioactive
substance: Hundred ml of n-butanol extracts
containing the Dbioactive components were
concentrated in using Rotary Evaporator machine
(Heidolph) under reduced pressure at 60°C to
prevent destruction of the active component of
extract allowing complete evaporation of n-butanol
extracted solution was done (19, 20).” The butanol
extracts containing bioactive component of each
seven sample fractionated using thin layer

chromatography (TLC) on silica gel plate and
developed with solvent system (20).

TLC solvent system for tested samples and
certain antibiotics:

Each extract from designated isolate (KTD
119,120,123,133, NF 131,140, 141) and references
were resolved on impregnated 10 X 15 silica gel
layer using ethanol: acetic acid: water (50:30:30,
v/v/v) as the mobile phase. Certain references
antibiotics were used: Ampicilline (Merck,
Germany), chlorophenicol, tetracycline and amino
glycopeptide antibiotics (Sigma, USA).

TLC separation and Rf Value:

A small spot of solution containing the active
samples that have antimicrobial activity applied to a
TLC plate about 1.5 centimeters from the bottom
edge plate and immerse in suitable solvent
mentioned before. The solventis allowed to
completely evaporate off. Then it was air-dried.
TLC plate exposed to UV light, and silica gel was
fluorescing, while any organic molecule which
absorbs UV light will appear as a dark blue spot (6).
Spot(s) was/ were lightly traced with a pencil while
visible; Circled gently with a dull pencil to permit
initial method for visualization because when the
UV light is removed, the spots disappear (20, 21).
Bands were scraped from the plates with a spatula
under UV light, extracted with methanol and filtered
through Whatman No. 5 paper. Each band was
bioassayed using S. aureus and E.coli, the active
bands were purified again on TLC using the same
solvent system and visualized under UV light (22).
The Rf for each band was measured. Each isolated
band was also dissolved in methanol, and its UV
absorption spectrum was measured to determine the
maximum of the band. Compares between Rf value
of our samples and Rf of references antibiotics that
tested on (20,22).

TLC staining: Two stains were used to
visualization and identification of components.
Iodine vapor methods used for the visualization of
organic compounds. lodine was used for
observation purpose because it has a high affinity
for both unsaturated and aromatic compounds.
Ninhydrain stain solution (1.5g ninhydrin powder
dissolved in100 mlof n-butanol flask and then adds
3.0 ml acetic acid shaked well until complete
dissolving) was used to observes the amino group of
components. Ninhydrine powder is light sensitive
substance, so operation done in dark away from
light lamp. Ninhydrine solution placed in suitable
spray bottle, and TLC spared (22).
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RESULTS

Isolation of microorganisms from Jordanian soil:
Out of 50 soil samples collected from National
Forest and King Talal Dam, 15 isolates were
recovered (table 1). These isolates were distributed
as 5 isolates from National Forest (NF), and 10
isolates from King Talal Dam Bank soil (KTD). The
five isolates grow well on starch Casein agar
medium (SCM) supplemented with antibacterial and
antifungal agent, shows characteristic colonies,

large creamy in color. Smear from colony shows the
bacteria was Gram positive rods and filamentous
with aerial coiled mycelia spores arranged in chain
as observed by light microscope at 1000
magnification. The 10 isolates obtained from KTD
shows two kinds of colonies: six isolates grow well
on J-agar medium with large white-chalky colonies,
smear from colony shows Gram positive Rod
bacteria, while the other 4 isolates grow on SCM
with characteristic large creamy elevated colonies
(table 1).

Table (1): Number of isolates from different locations of Jordanian soil explored in this study

Colonies color

Soil description No. of samples No. of positive Gl:OWth il and diameter
requirement morphology
(mm)
Gram positive .
Wet clay/KTD 25 8 J- agar Rods with spore Whlte—chau(y
formi large colonies
orming
Gram positive White-chalky
1 J- agar . .
. chain rods large colonies
Dry soil/NF 25 —
6 SCM Gram positive Large creamy
filamentous rods elevated colonies
Total 50 15

Isolation and characterization of streptomycetes:

Six isolates out of fifty soil samples taken from
National Forest (NF) were grown on SCM and show
large creamy colonies with gram positive
filamentous chain. The spore morphology of these
strains produced aerial coiled mycelia and the
spores arranged in chains. Spore chain arrangements
were observed by microscope at 1000X showed that
of all the isolates bear spore chains of two or more

Isolation and characterization of bacillus species:
Nine isolates were grown on J-agar and shown
white chalky large colonies with gram positive
chain rods. The nomenclatures of these isolates were
KTD 119, 120, 126, 133, 136, 143,123, 167 and NF
131. All isolates were negative to indol and not
fermented glucose, also all isolates have the ability
to produce oxidase and catalase with variable ability
to reduce nitrate, hydrolysis of starch and digestion

of casein. The morphological and biochemical
characterization suggested that these isolates belong
to bacillus species (table 2).

and non-motile in nature. These micro
morphological and spore colors and mycelia
properties strongly suggested that strains NF
128,129, 140,141,171 and 173 belonged to the
genus Streptomyces.

Table (2): Biochemical characterization of soil isolates from NF and KTD

Isolates code Indole production MR/VP oxidase catalase Nltra.te Starch hydrolysis Casein digest Glucose.
reduction fermentation
KTD119 - +/- + + + + + -
KTDI120 - +/- + + - + +- R
KTD 126 - +/- + + —+ —+ +/- -
NF128 - +/- + + + + + -
NF129 - +/ + + + + + -
NF131 N +/ + + + + + B
KTD 133 - +/ + + + + +/- -
KTD136 - +/ + + + + +/- -
NF140 - +/ + + + + + -
NF141 - +/ + + + + + -
KTD 143 - +/ + + + + + -
NF 171 - +/ + + + + + B
KTD 123 - +/ + + + + VR -
KTD 167 - +/ + + + + T -
NF 173 - +/ + + + + + -
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Antimicrobial activity of Streptomycetes and
Bacilli secondary metabolites:

Primary screening for antimicrobial activity:
Primary screening of three sub cultured
Streptomycetes species and four sub cultured
Bacillus species were shown in table (3). All tested
bacterial species inhibit Staphylococcus aureus
(ATCC2923) except Streptomycetes NF 140 and
Escherichia coli (ATCC25922 ) except Bacillus NF
131 and Bacillus KTD 136 as jugged by described
methods (table 3).

Table (3): Antimicrobial activity of Streptomycetes and
Bacilli

Isolates code S.aureus E.coli

Bacillus NF 131 + -

Streptomycetes NF 140

Streptomycetes NF141

Streptomycetes NF128

Bacillus KTD 120

Bacillus KTD 119

|||+

Bacillus KTD 133

+|+ |+ |+ ]

Bacillus KTD 136

Bacillus KTD 143 + +

(+) Antimicrobial activity (-) No antimicrobial activity

Seven samples that show antimicrobial activity were
selected and prepared for extraction and
fermentation, after n-butanol extraction,
antibacterial susceptibility testing was done by
using same method.

Butanol extracts obtained from seven isolates
showed significant antimicrobial activity against
E.coli and S.auerus (table 4). Butanol extracts of all
isolates shows more activity during secondary
screening compared with primary screening (table
3). Unfortunate; isolate NF 140 shows excellent
activity against E.coli (Zone of inhibition-34
mm),but not shows any activity against S.aureus and
superior then primary screening.

Table (4): Primary screening of crude isolates against
E.coli and S.aureus (Zone of inhibitions determined in

(mm))
Diameter on Diameter on
Tested samples E.coli lawn S.aureus lawn
(mm) (mm)
KTD 119 12 mm 16 mm
KTD 120 14 mm 15.5 mm
KTD 123 12 mm 24 mm
KTD 133 14.5 mm 22 mm
NF 131 -- 20 mm
NF 140 12 mm --
NF 141 14 mm 11 mm

TLC Peak and Rf value of samples in compare of
references: Figure (1) and table (5) revealed the
purification and identification of components
produced by isolates obtained from Jordanian soil.
Samples (KTD 119,120,123,133), (NF 131,140,141)
were tested on thin layer chromatography with
known antibiotics as references: Ampicillin,
Chloramphenicol, Gentamicin, Neomycin and
Tetracycline tested in the same circumstance.
Samples were developed in proper solvent medium
indicated the presence of three components for
sample (KDT 120) and (KTD 123) A, B and C, and
two components for samples (KTD 119),
(KTD133), (NF 131) and (NF140) A and B, only
one band was shown by sample (NF141).

(The band A representative for the faster moving
bands were the others behind that, B= the middle
spot and C= the third lowest spot). References
antibiotics were developed in the same solvent
system and revealed only one component.
According to standard Rf wvalue of known
antibiotics. Component “B” of sample No.2 ( KTD
120) shows similar Rf value with chloramphenicol
(0.87), while component “B” of sample No.4 (KTD
133) shows similar Rf value with ampicillin (0.78).
Component “B” of sample No.7 (NF 140) similar to
Rf value of erythromycin (0.76). Other components
show high value of Rf and not have the similar
behavior of known antibiotics tested (Fig. 1 and
table 5).

[

-

Figure (1): TLC of running butanol extracts from
isolates visualized by UV light described by table (5).
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Table (5): Rf value of components running on TLC

Tested Samples Length in (cm) Rf in (cm)
No. 1= KTD 119 A=9.3-B=8.2 A=0.93 - B=0.82
No. 2= KTD 120 A=9.6 - B=8.7-C=8.2 A=0.96 - B=0.87 - C=0.82
No. 3= KTD 123 A=9.8 -B=9.0 - C=8.1 A=0.98 - B=0.90 - C=0.81
No. 4= KTD 133 A=10.2 - B=8.9 A=0.89 - B=0.78
No. 6= NF 131 A=94- B=8.7 A=0.94 - B=0.87
No.7= NF 140 A=104-B=8.6 A=0.91 - B=0.76
No. 8= NF 141 B=10.6 B=0.89
References Tested Length in (cm) Rf in (cm)
No. 1 Ampicillin 8.9 0.78
No. 2 Chloramphenicole 9.9 0.87
No. 3 Gentamicin 2.1 0.18
No. 4 Neomycin 7.6 0.67
No. T Tetracyline 7.1 0.62
No. E Erythromycin 8.5 0.76

Secondary screening:

Bands from each sample developed on TLC were
visualized by iodine vapor and circled them lightly
with a pencil. The samples were not colored and
need to be visualized with a UV lamp. UV lamp
holed over the plate and circled illuminated spots.
Determined bands were scraped from the TLC
plates with a spatula. Eluted solution containing
purified antibiotics were rescreened against S.
aureus and E.coli and determined the zone of
inhibition (table 6).

Table (6): Antibacterial activity of isolates against test
organisms during secondary screening

Tested samples Diameter at Diameter at
E.coli in (mm) S.aureus in (mm)

KTD 119 22 mm 26 mm
KTD 120 18 mm 19.5 mm
KTD 123 29 mm 24 mm
KTD 133 27 mm 17 mm

NF 131 - 28 mm

NF 140 34 mm o

NF 141 32 mm 19 mm

Ninhydrin colorimetric method:

Ninhydrin, which is originally yellow, reacts with
amino acid and turns deep purple. Band B shows
purple color, while bands A and C were colorless
(figure 2). Ninhydrin was reacting with a free alpha-
amino group, NH,-C-COOH, that means all purified
antibiotics in this study were contain free alpha-
amino group. the decarboxylation reaction will
proceed for a free amino acid, it will not happen for
other group. Thus, theoretically only amino acids
will lead to the color development.

Figure (2):TLC of butanol extracts components spared by s
Ninhydrin solution

DISCUSSION AND CONCLUSION

Fifteen isolates were recovered out of fifty soil
samples collected from various location sites in
Jordan. Jordan possesses a unique diversity of
natural native soil, which has a microbial population
that is not well understood. These diversities include
dry sand from forests and wet clay from Dam bank.

These sites either are explored or non-explored
before. Our target was not to isolate
microorganisms, but to search for few unexplored
microorganisms that have the screen ability to
produce antimicrobial agents that may help in
discovering of new antimicrobial agents. These
isolates were interested because it’s isolated from
soil have not been supplemented with either humus
or sterilizer would be expected to be fast-draining
and nutrient-poor with only a few dominant
microbial species. Such locations yield bacteria
secreting narrow-spectrum antibiotics  directed
against the few microbes able to survive these
hostile environments such as NF 131 and NF 140 in
this study. One gram of soil contains a huge number
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of microorganisms, some of them of our interest,
other were not. To reduce the number of non-
wanted microorganisms, dilution method and
selective media were used in this study (8); the
plates were observed intermittently during
incubation. After 72 hrs, pure culture of
Micrococcus luteus overlay over growing colonies.
Colonies which shows clear zones of inhibition
around each colony were selected and purified for
further studies. Mixed colonies might be picked up,
since some of selected colonies did not showed
antimicrobial activity, that’s true especially when
there are crowded colonies. Even though this
method was found very useful then other two
methods used in this study in screening for the
isolates obtained.

King Talal Dam soil was selected because it is not
explore before. The Dam is located northern
Amman city and supply as reservoir of water. The
bank of the Dam was composed of wet-clay. The
wet clay environment is considered excellent place
for harbor bacillus and fungal microorganisms (11,
23, 24,). More than third of the sample collected
from the bank wet clay of King Talal Dam gave
positive results when cultured on J-agar. Nine
isolates were characterized as Bacillus species
depend upon morphological and biochemical
character, these isolates were characterized
according Bergey's Determinative bacteriology (17)
(tables 1,2 and 3).

In contrast to that soil nature of the second site was
involved the National Forest (Queen Alia
International Air port road, south Amman). The
National Forest soil is characterized by dryness and
not supplemented with either humus or sterilizer.
Such location harbors bacteria secreting narrow
spectrum antibiotics (NF131 and 140) directed
against S.aureus and E.coli respectively. Only one
isolate out of twenty five samples collected from
National Forest soil was identified as Bacillus,
while the other six, were identical morphologically
and biochemically and tentatively identified as
Streptomyces species (tables 1, 2).

All the potential isolates grew well on SCA agar
media  showing  characteristics  typical  of
Streptomyces. Streptomyces have been reported to
grow well on Starch casein agar by earlier workers
in this field (5-8,18,24). So SCA medium
supplemented with antibacterial and antifungal
agent was used for isolating Streptomyces strains
(18).

Our results also confirm the previous studies in
Jordan when they studied the Streptomyces flora of
75 soil samples, collected from different locations in
Jordan (25) , were screened for their potential
activities as sources of antibiotics antibiotic against
resistant bacteria. All of the isolates were tested for
their ability to produce inhibitory substances. The
test microorganisms included Gram positive
bacteria and Gram negative bacteria. We
demonstrated that both narrow- and broad-spectrum
antibiotic-producing bacterial species may be
recovered from Dam bank (wet soil) and dry soil

ecosystem. We have also showed that the antibiotics
produced effect the two pathogenic bacteria;
S.aureus and E.coli, Few were restrict to one type of
test organism inhibit E.coli or S.aureus, while the
other inhibited both of them, that may be due to
hospitable ecosystem for E.coli, Bacillus and
Streptomycetes at the same site together with
adequate soil nitrogen and carbon levels, but were
unable to effectively identify a set of environment
factors selecting for narrow-spectrum antibiotic
activity (5).

This study confirmed that the isolated bacteria from
two location of Jordanian soils able to produce a
wide variety of antibiotics with antibacterial activity
and appeared promising.

In comparison between primary and secondary
screening, results shows that the secondary
screening were quite satisfactory as the extracted
samples exhibited bigger zones of inhibition than
the crude ones and at the same time did not produce
any zone for the collected media supernatant to
confirm the complete extraction of the antibiotic
lead compound into organic solvent. It seems that
logical, because re-extracted sample more
concentrated than crude ones. The Rf patterns of
antibiotics studied in this thesis can classified into
four  groups:  Ampicillin, chloramphenicol,
Erythromycin and non- group according to Rf value.
All antibiotics extracted from microorganisms
isolated from Jordanian gave positive reaction to
ninhydrine spray, as shown by purple color on the
spots of TLC fractions due to the reaction of
ninhydrine with amino acid. The presence of amino
group in these isolates indicates that it’s antibiotic
like structure, the most standard and known
antibiotics contain amino group in their structure.
Dobrecky et al. monitored the behaviors of 16
antibiotics, examined by TLC sparing with
Ninhydrin and detect color reaction , results in this
study were similar to the findings by others (26, 27).
Seven isolates showed activity against bacteria in
which all of them from Jordanian soil had succeeded
in inhibition of bacterial growth.

We conclude that the bioactive substances produced
by microorganisms isolated from Jordanian soil
were of interest, since these compounds had
antimicrobial activities.

Thus, the antibiotics described in this study had
narrow and broad spectrums, which indicating that
our compounds came from different sources and had
diversity of action, since there is other compounds
showed in TLC did not have antibacterial activities,
but may have other biological functions. The
Jordanian soil become a good and new source of
antibiotics.
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ABSTRACT

The present study was conducted to examine the effect of orally administered of ethanolic extract of Ocimum
basilicum on blood serum glucose, insulin, hemoglobin Alc, hematology parameters (Hb, PCV, and RBC count)
as well as its histological effect on the pancreas, liver and kidney when inducing diabetic type I in rats by alloxan.
Twenty —four male rats were divided into three groups randomly, group I : (Negative control) received distilled
water. Diabetes was induced in the second and third groups by alloxan injection intraperitoneal, group II :
(Positive control) received distilled water. While, group III: (treated) were orally administered 200 mg/kg
B.W/day of Ocimum basilicum extract for 6 weeks orally. The results showed that Ocimum basilicum extract
administration significantly (P<0.05) decrease in the serum glucose and HbA1 concentrations in concordance with
a significant (P<0.05) increase insulin level. While, there were significant changes (P<0.05)was observed on the
Hb, PCV and RBC count. The histopathological changes were observed after administration of Ocimum basilicum
extract showed a significant islet (beta cells) restoration and improvement histopathologocal changes in liver and
kidney. From the results, it can be concluded that extract of Ocimum basilicum possess hypoglycemia effect as
evidence by amelioration of pancreatic function as well as improving histopathologocal changes of pancreas,
liver and kidney in diabetic animals.

Keywords: Ocimum basilicum, Physiological parameters, Histopathological, Male rats
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INTRODUCTION

Diabetes mellitus is a syndrome characterized by
chronic  hyperglycaemia and disturbances of
carbohydrate, fat and protein metabolism associated
with absolute or relative deficiency in insulin
secretion and/or action (1). Chronic elevation of
blood glucose eventually leads to long-term
complications of diabetes, that leads to various
tissue and organs damage that considered major
causes of morbidity and mortality in human
populations (2). Diabetes is commonly accompanied
by other cardiovascular risk factors such as
dyslipidemia, hypertension, prothrombic factors and
microvascular problems involving eyes, kidney and
peripheral nerves (3). However, increased free
radical generation and oxidative stress are
hypothesized to play an important role in the
pathogenesis of diabetes and its late complications
(4). The oral hypogly-caemic agents currently used
in clinical practice have characteristic profiles of
serious side effects such as cholestatic jaundice,
aplastic and haemolytic anemias, generalized
hypersensitivity reactions, liver failure and diarrhea
(5) The side effects of insulin therapy which include
insulin  allergy, resistance and other late
complications like morphological changes in
kidneys and severe vascular complications (6).
Today, it is estimated that about 80% of the world
population relies on botanical preparations as
medicine to meet their health needs (7). Several
hypoglycaemic plants are potential in ameliorating
lipid metabolism abnormalities of diabetes mellitus
(8-10). Traditional herbal medicines are generally
considered to be safer than synthetic drugs, its
widely prescribed today despite the fact that their
biologically active compounds are unknown, due to
its minimal adverse effects, low costs, economical,
effective, and their easy availability as well as to
facilitate natural product drug discovery (11,12).

Ocimum_basilicum (OB) is a plant belonging to

Lamiacea family , which is widely cultivated in
Asia as a nourishing food and herbal medicine. The
Ocimum basilicumis considered as one of the most
important source of medicine and drugs due to the
presence of various phytochemical active
compounds like alkaloids, saponins, tannins,
phenols, flavonoids, isoflavonoids, proteins,
steroids, terpenoids, cardiac glycosides, amino
acids, sesquiterpenes, minerals, gums, mucilage,
glucas and anthraquinone (13,14). Furthermore,
Ocimum basilicum had been shown to possess
diverse pharmacological properties which may be
attributed to its usefulness in folk medicine to treat a
wide range of diseases such as diabetes,
cardiovascular diseases an antispasmodic, aromatic,
digestive, carminative, stomachic and tonic agent.
Many studies have established that basil leaves
extracts have potent antioxidant, anti-aging,
anticancer, antiviral and antimicrobial properties
(15- 17).  Ocimum basilicum has also been used
externally for the topical treatment of acne, insect
stings, snake bites, and skin infections (18, 19).

Aims of the study:

The present study was aimed at investigate the
effects of Ocimum basilicum extract on blood
glucose level, serum insulin hormone, hemoglobin
Alc (HbAlc), Hb, PCV, RBC count and
histological profile in pancreas, liver and kidney in
animals induced diabetic type L.

MATERIALS AND METHODS

Plant preparation:

The fresh leaves of Ocimum basilicum were bought
from the local market in Basra city/Iraq. The fresh
leaves were collected, washed with distilled water
and then dried under the shade at room temperature
for six days. The dried leaves were cut into small
pieces and ground into fine powder by using electric
mill for 3 minutes. 50 gms of the powder were put
in the round bottle flask, 200 ml of ethanol (70%)
were added to flask and extracted for 12 hrs. at 70
°C. The extract was cooled and filtered with
Whatman No. 1 filter paper. The filtrate was dried at
room temperature and dryness powders were kept in
tight closed container and stored at 4°C until use in
the experimental procedure.

Experimental animals (rats):

The experiment was performed on twenty- four
healthy male rats (Rattus norvegicus) weighing
between (250 £ 25) gm and aged (12) weeks. Rats
were kept for adaptation period of two weeks at the
animal house of College of Veterinary Medicine /
University of Basra. The animals were housed as
four rats to each cage under optimum conditions (12
hrs. light/ dark cycle) and temperature of 25 £2°C.
These conditions were maintained throughout the
duration of the experiment. The animals were fed
with standard diet (pellet) and provided with water
ad libitum.

Experimental design

Induction of diabetes: Diabetes was induced in
overnight fasting rats by a single intraperitoneal
injection of alloxan monohydrate (Sigma Ltd, USA)
at dose 100 mg / kg body weight (20). Each 100 mg
of alloxan was dissolved in 1ml of normal saline.
Immediately after alloxan injection water replaced
by 5% glucose solution for 24 hrs. in order to
overcome sudden hypoglycemia (21). Diabetes was
conformed 72 hrs. after induction, the rats were
fasted for 12 hrs. and blood was taken from tail
artery of the rats (22). The animals showing blood
glucose level estimated by GOD-POD enzymetic
colorimetric method (23).The animals were
stabilized for a week and rats with blood glucose
level more than 200 mg/dl were considered diabetic
and selected for the study. Normal and diabetic rats
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was randomly assigned to three groups (n = 8 in
each group) as follows: Group I: (Negative control)
the rats were received distilled water (1 ml). Group
II: (Positive control) diabetic rats were received
distilled water (1ml). Group III: (Diabetic treated)
the rats were received Ocimum basilicum ethanolic
extract (200 mg/ kg B.W) dissolved with distilled
water (Iml). All treatment were continued for 6
weeks were administered by gastric intubation
orally as single dose daily. After 6 weeks overnight
fasting, rats of all groups were anaesthetized using

RESULTS

The results showed a significant (P< 0.05)
decreased in serum glucose concentration and
hemoglobin Alc. This reduction was proportional
with a significant (P<0.05) increased in insulin level
in diabetic rats treated with Ocimum basilicum
extract when compared to the diabetic group and
control group (table 1).

Table(1): Blood glucose, hemoglobin Alc (HbAlc) and

serum insulin level from control group, diabetic group and

ether solution inhalation. Blood samples were
diabetic group treated with Ocimum basilicum extract

immediately collected from the heart and placed in

plain tubes to clot at room temperature. The serum

separated by centrifuge at 3000 rpm for 10 minutes. Groups Bloo[ﬁgg/tiulcose HbAlc % lllnls;l/l:nnl
The serum used for glucose and insulin determined ‘
was done by using special enzymatic kits. Other I‘ii%i;lo‘ie 79.3742.33 4.43 +0.09 72340.12

blood samples were collected into tubes with C B A

anticoagulant (EDTA) which were used for

hematological parameters. Immediately after blood g?;ételgz 234.87 +4.99 9.35+0.13 3.58+0.05
collection, animals were sacrificed, Pancreas, liver A A C
and kidney carefully excised, washed with normal Treated 96.722.79 5.15+0.29 6.48 +0.14
saline remove any red blood cells (erythrocytes) and . B C B
clots The different letters mean significant differences at (p <

’ 0.05) level as compared with control group. Values are

. . expressed as mean £ SE

Biochemical assay: The blood glucose

concentration was measured by the glucose
oxidase Method (23), the insulin level was
determined wusing Elisa kit (24). While, the
glycosylated hemoglobin (HbAlc) was determined
using a hemoglobinAlc assay kit (Randox Lab.,
Ltd., UK ) according to (25).

The results indicated that a significantly (P< 0.05)
increase in hemoglobin concentration, PCV and
RBC count in diabetic group treated with Ocimum
basilicum extract when compared to the diabetic rats
and control group (table 2).

Haematological assay: Haematological values
were measured by following standard methods
at end of the experimental period. The RBC count
was obtained by hematocytometer (Neubaure
improved chamber) and using Hayme's solution as a

Table (2): Hemoglobin concentration (Hb), PCV and
RBC count from control group, diabetic group and
diabetic group treated with Ocimum basilicum extract

diluting fluid and a special pipette for dilution Hb RBC:"“‘“
(26,27). The microhematocrit method is used to Groups /100ml PCY % ey
calculate the percentage of PCV by the use of i
heparinized capillary tubes which contain heparin, Negative 12,5440 08 44+ 0.49 4.84+0.11
the hematocrit value was obtained by service device control A A A
(Hematocrit reader) (28). Hb concentrations »
estimated by Sahli apparatus (29). z:’;gte‘t‘;z 8.2540.17 29.5540.44 | 2.92+0.07
C C C
Histological preparation: Small specimens of
pancreas, Liver and Kidney from all groups were Treated 11.77+0.26 4247+0.50 | 3.95x0.14
fixed in 10% neutral buffered formalin, dehydrated B B B

The different letters mean significant differences at (p <
0.05) level as compared with control group. Values are
expressed as mean + SE

in ascending concentrations of ethyl alcohol (70-
100%). Fixed specimens were embedded in paraffin
wax and sections of Spum thickness were cut. Slides
were stained with Heamatoxylin and Eosin (H and

E) for histological examination (30). Histological findings:

The Pathological changes after administration of
alloxan (100mg/kg B.W) which revealed in the
Pancreas show vacuolation of islet (figure 1). The
liver show diffuse vacuolation in hepatocytes and
congestion in central vein (figure 2). While, in the
kidney was seen atrophy of glumerulus and cortical
areas of vacuolated and dilated tubules (figure 3).
These changes were compared with negative control
(figures 4-6). While, after administration of Ocimum

Statistical analysis: Data are presented as means +
SE. Statistical analysis was performed using one
way analysis of variance (ANOVA). The values
were considered to be significantly different when
the P value was less than 0.05 compared to the
respective control group.
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basilicum extract (200mg/kg B.W) it was observed
that pancreas included restoration of the islet within
normal limites (figure 7)). The liver showed
hepatocytes and central vein within normal limites
(figure 8). Whereas, kidney showed cortical areas
tubules and glomerulus within normal limites
(figure 9). These changes were compared with
diabetic group (Positive control).

Figure (3):Pancreas section from diabetic rats treated with
Ocimum basilicum extract 200 mg/kg for 6 weeks,
demonstrates islet within normal limites () H&EX100

Figure (1):Pancreas section from control rats showing
normal islet > H&EX100

Figure (4): Liver section showing normal heypatocytes (—p )
central vein ( —p) in control rats H&EX100

Figure (2): Pancreas section from diabetic rats,
administered alloxan 100mg/kg of single dose IP
showing vacuolation of islet

( —p ) H&EX100

Figure (5): Liver section from diabetic rats , administered
alloxan 100mg/kg single dose IP, demonstrates diffuse
vacuolation of the hepatocytes ( — . ) and congestion of the
central vein ( —p ) H&EX100
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Figure (6): Liver section from diabetic rats treated with Figure (9): Kidney section from diabetic rats treated with
Ocimum basilicum extract 200mg/kg for 6 weeks, Ocimum basilicum extract 200mg/kg for 6 weeks,
demonstrates hepatocytes (_yp. ) and central vein (. ) demonstrates glomerulus ( —y, ) and cortical areas tubules

within normal limits H&EX100 within normal limits ( . ) H&EX100

DISCUSSION

Diabetes mellitus is poised to become one of the
largest global health problems in the 21%century
because of its influences on multiple organ systems
leading to serious complications therefore efforts
remain necessary to discover new hypoglycaemic
agents from plants (31). It is widely accepted that
medicines of herbal origin play an essential role in
treating diverse diseases since they are enriched of
bioactive photochemical ingredients that might offer
effective safe and potency as a therapeutic herb

(32).

In the present study, alloxan was used as a
Figure (7): Kidney section showing normal glomerulus ( __y, ) diabetogen. It induces _dlabetes by destroying _B'CCHS
and cortical areas tubules ( ) in control rats H&EX400 of the pancreas partially, through production of

reactive oxygen species (33). In contrast in
untreated diabetic rats, blood glucose levels
increased due to the insulinopenia and the
consequent insulin resistance (34). The oral
administration of Ocimum basilicum extract resulted
in a significant reduction in serum glucose level in
diabetic rats treated. This indicated an enhanced
glucose utilization triggered by insulin production
from the beta cells. The profound medical effects of
this herb may be attributed to its pharmaceutical
potentiality due to presence of the active phyto-
compounds like flavonoids, triterpenoids, alkaloids,
saponins, tannins and polyphenols contents (13)
These compounds are known bioactive antidiabetic
principle (35). These findings are in agreement to
pervious researches carried out on different ocimum
species extracts (36- 38) reported that Ocimum
species extracts has the ability to attenuate of

Figure (8): Kidney section from diabetic rats, administered alloxan hyperglycemia and ameliorate diabetic

100mg/kg single dose IP, demonstrates atrophy of glomerulus (_ ) complications via suppressing blood sugar levels

and cortical areas of vacuolated and dilated tubules ( ) and increasing liver glycogen storage. On the other
H&EX100 )

hand, Aqueous Ocimum basilicum extract may act
via inhibition of hepatic glucose production and/or
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renal glucose reabsorption, improving insulin action
or stimulation of glucose utilization by the
peripheral tissues (39).However, insulin level was
found decreased in alloxan-induced diabetic rats. In
general, several studies have demonstrated that
alloxan has a B-cell cytotoxic , which significantly
induced diabetes by damaging the a B-cell that
causes reduction in insulin release (40, 41).There is
a significant increase in serum insulin level was
observed when alloxan diabetic animals were
treated with Ocimum basilicum extract. These
results have proved that the extract of Ocimum
basilicum has a potent significant hypoglycemic
effect comparable to that of effect by stimulating
insulin secretion from f cells of pancreatic islets, the
effects of this herb may be attributed to its
flavonoids, Ocimum basilicumare rich source of
flavonoids which have been shown to possess
various biological properties related to antioxidant
mechanisms (42). So it can be concluded that the
extract has the potential to enhance the glucose-
dependent insulin release from the pancreatic beta
cells and thereby decrease the blood glucose level in
alloxan-induced diabetic rats also improving insulin
action (43). Moreover, further studies revealed
protective effect of Ocimum basilicum extract on
pancreatic beta cells in diminishing hyperglycemia-
related oxidative stress. Indeed, it was reported that
oxidative stress may have significant effect in the
Glucose Transport Protein (GLUT) or at insulin
receptor increasing serum glucose levels and
scavengers of oxidative stress may have an effect in
reducing serum glucose level in diabetes due to its
strong antioxidant (44, 45). The rate of formation of
HbAIC has been observed to be proportional to
blood glucose level (46). The HbAIC is considered
a reliable index in glycaemic control (47). In the
diabetic group, HbAIC level increased significantly
suggesting glycosylation of Hb in the presence of
hyperglycaemia, glycosylated Hb shows reduced
affinity to oxygen a process that aid free radical
release (48). In extract treated, marked decrease in
HbAIC concentration was observed when compared
to that of diabetic animals indicating decrease in
blood glucose level and recovery to Hb. A number
of medicinal plants have been reported to reduce
HbAIC formation due to its strong antioxidant (49).
From  our results, a significant decrease in
hemoglobin concentration, PCV and RBC count
in diabetic rats as compared with normal control
indicates that the anemia occurring in DM is due to
the increased non-enzymatic glycosylation of RBC
membrane  proteins, which correlates  with
hyperglycemia. On the other hand, oxidation of
these glycosylated membrane proteins and
hyperglyceamia in DM cause an increase in the
production of lipid peroxides, which in turn cause
the hemolysis of RBCs (50). However, the
administration Ocimum basilicum extract caused
increase in the hemoglobin concentration, PCV and
RBC count in diabetic treated rats this may be due
to the decreased level of blood glucose and/or due to
lowered lipid peroxide level in RBC membrane

leading to a decreased susceptibility of RBC to
hemolysis. (51, 52). This in agreement with the (53,
54) demonstrated that administration of Ocimum
basilicum in low and high dose by SRBC titre
method where a good increasing values were
observed in RBC, haemoglobin count and antibody
in Wister albino rat this may be attributed to the
presence high amount of phenolic compounds
which have redical scavenging activity. Similar
results were obtained by (55), who found that
administration of aqueous extracts of Ocimum
basilicum caused an increasing RBC count in
Clarias batracus. Damage of pancreas, renal and
liver tissues observed in the present study may be
resulted from the increase in lipid peroxidation and
decrease of antioxidant enzymes in the pancreas,
kidney and liver following exposure to alloxan
induced diabetes, administration of Ocimum
basilicum extract improved the histological changes
in the pancreas could be attributed to its major
flavonoides components which are known to
regenerate the residual beta cells after damaging
effect by the diabetogenic agent (56) . This results
revealed protective effect of Ocimum basilicum
extract on pancreatic beta cell due to antidiabetic
action and antioxidant properties (57, 58). Recovery
of renal and hepatic tissues with treatment of the
extract could be explained by the regenerative
capability of the extract renal tubules and
hepatocytes. The results seem to be in accordance
with findings of other authors(59-62) showed that
Ocimum  basilium  leaf  extract suppressed
histopathological alterations in liver and kidney of
rats and restored creatinine, urea as well as liver
function enzymes to its normal values. Similar
findings were shown by (63-65) concluded that
improvement liver and kidney morphology and
function associated with administration of Ocimum
species extract this explain their hepato-renal
protective effect on its damage seen in diabetic rats.
Similar finding were shown by (66, 67)
demonstrated that dietary treatment of Ocimum
sanctum normalized a high level of serum
creatinine in diabetic rats, indicating its protective
effect on renal glomerular filtration ability.

CONCLUSION

It was concluded that Ocimum basilicum extract
possess hypoglycemia effect as evidence by
amelioration of pancreatic function as well as
improving of pancreas, liver and kidney structures
in diabetic animals.
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ABSTRACT

Genestine extract and oil of soybean seeds are exhibited numerous interesting pharmacologic activities, very potent antioxidant
and improve semen quality. Our study is to investigate the therapeutic effect of genestin extract and oil of soybean seeds against
levothyroxin sodium—induced hyperthyroidism in male rabbits. The rabbit was used as a model to study the effects of
hyperthyroidism induced with supraphysiologic doses of L-thyroxin sodium (L-T4). Endocrine aspects of the thyroid in the
pituitary-thyroid-gonadal axis have been studied extensively, but few controlled studies have been conducted on sperm output in
males with hyperthyroidism. Thirty two male rabbits were divided randomly into four groups. Group 1: Rabbits received orally
administration of normal saline (3ml) for 25 days (as served control group). Group 2: Rabbits received orally administration of
L-thyroxin sodium at dose 50pg/kg B.W. /day dissolve in (3ml) normal saline for 10 days for induced hyperthyroidism. Group 3:
Rabbits received orally administration of L-thyroxin sodium at dose 50pg/kg B.W. /day dissolve in (3ml) normal saline for 10
days for induced hyperthyroidism and treated with oil of soybean seeds(1ml /Kg B.W.) forl5 days. Group 4: Rabbits received
orally administration of L-thyroxin sodium at dose 50ug/kg B.W. /day dissolve in (3ml) normal saline for 10 days for induced
hyperthyroidism and treated with genestine extract of soybean seeds(0.5g/Kg B.W.) forl5 days. The experimental results
revealed that hyperthyroid rabbits had significant decrease (P<0.05)body weight and body weight gain, testosterone
concentration, TSH, zinc and total protein levels, sperm count, sperm motile while significant increase (P<0.05) in serum level
of T3,T4 GPx, SOD, ALP, ACP, lipid profile, glucose concentration, urea, dead and abnormalities of sperm. Histological
sections showed that the changes of thyroid, liver, testes and spermatogenesis was moderately depressed in hyperthyroid rabbits.
Genestin extract and oil of soybean seeds treatment suppresses the hyperthyroidism-induced oxidative damage. These results
suggest that experiment is accompanied with increased oxidative aggressions. A therapeutic effect of genestin extract and oil of
soybean seeds on oxidative stress and semen fluid characteristic in hyperthyroidism male rabbits induced by excessive
administration of thyroid hormones were detected and for the first time antithyroid activity were observed.

Keywords: Genestine, soybean seeds, L-thyroxin sodium (L-Ty).
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INTRODUCTION

Endocrine system is the second key regulator of
organ system functions after nervous system in
animal body. Hormones are actual messengers in
endocrine signaling.

Thyroid is a part of the hypothalamus-pituitary-
thyroid axis (HPT axis). Thyroid-stimulating
hormone (TSH) is secreted by the anterior pituitary.
Thyrotropin-releasing hormone (TRH) from the
hypothalamus binds to its receptors at the pituitary
to control release of TSH. TSH binds to the TSH
receptor on thyroid epithelial cells to signal thyroid
gland secrete triiodothyronine T3 and thyroxin Ty,
Thyroid gland holds a critical place in controlling
brain and somatic development in infants and
metabolic activities in adults. Upon stimulation by
thyroid stimulating hormone (TSH), thyroid gland
secretes thyroid hormones: T; and T4 Although
thyroid hormones have a central role in controlling
basal metabolic rate, growth, as well as the
development and differentiation of many cells in the
body (1), their effect on spermatogenesis is not fully
understood. Until very recent thyroid was thought
not to affect spermatogenesis; however, research is
now actively being pursued to understand the
primary effects of thyroid hormones on
spermatogenesis.

Spermatogenesis is generally divided into three
distinct stages: (i) mitosis of spermatgonia (ii)
meiosis to make haploid germ cells (iii) maturation
of spermatids to spermatozoa (2). Disturbance at
any step could affect the process of spermatogenesis
and the spermatozoa may become defective (2).
Spermatogonia give rise to mature spermatozoa
under hormonal control of the gonadotropins such
as luteinizing hormone (LH) and follicle stimulating
hormone (FSH). Recent identification of thyroid
hormone receptors (TRs) directly on the testis and
finding that thyroid hormone affects the growth and
development of the male testes has accelerated
research in this field (1,3). Specifically, TRs are
located on the serotoxin cells in the seminiferous
tubules, and it is believed that T3 binds directly to
these receptors (3). Sertoli cells are first somatic
cells to differentiate in the testis and they support
and nurture sperm during spermatogenesis (4). TR
on sertoli cells can mediate possible role, if any, of
thyroid hormones in sperm production (2). More
specifically, a particular interest has grown
concerning the effects of thyroid disease such as
hyperthyroidism on spermatogenesis and overall
male fertility.

Thyroid gland activity may be affected by natural
compound such as phytoestrogen. It operates
directly on thyroid tissue through estrogen receptor
and causes hypothyroidism. The phytoestrogens
such as isoflavonoid from glycine max (soybean)
possibly effecting on the secretion of thyroid
hormones. /n vivo it has been shown that
isoflavonoid possesses goitrogenic activity and
causes inhibition the activity of thyroid peroxidase

(5) and in vitro (6). Actually thyroid peroxidase is
essential to normal thyroid function as it catalyze
the reactions required for thyroid hormones
synthesis.

The aim of the study was to explore the relationship
between thyroid hormone level and semen quality in
population that included male recruited from an
infertility clinic to detect associations between
thyroid hormones levels and semen quality. It aimed
also to study the therapeutic effect of genestin
extract and oil of soybean seeds on oxidative stress
and semen fluid characteristic in hyperthyroidism
male rabbits.

MATERIALS AND METHODS

Experimental animals:

In the present study, a total of thirty two adult male
local rabbits were obtained from the local market.
Rabbits initially weighing 1600-1800 g and seven-
month-old were used. Animals were acclimated to
holding facilities for two weeks prior to the
experiment. The rabbits were housed in groups and
kept in room under controlled temperature (24°C),
humidity (30-70 %) and light (12: 12 hrs / light:
dark). All animals were provided balanced diet
throughout the experimental period. This formed of
proteins, fibers, wheat, clover, minerals and many
vitamins. Animals were given food and water ad
libitum.

Preparation of oil and genestin extract of
soybean seeds:

50 gm of dried seeds powder were defatted with
(500 ml) n-hexane for 16 hours by soxhlete. The
combined n-hexane extract was concentrated below
50°C under reduced pressure in a rotary evaporator
to get 10 gm of yellow oily mass. This mass was
dried at room temperature and further (40 gm) was
refluxed in (500ml) methanol (80%) in water with
3% hydrochloric acid. The sample was refluxed
with solvent for one hour then filtered by Buchner
funnel and filter paper (Watt man No.185). The
filtrate was extracted with an equal volume of
chloroform to remove pigments. The alcoholic layer
was extracted with an equal volume of ethyl acetate,
then treated with 2% of hydrochloric acid. The ethyl
acetate layer was concentrated by rotary evaporator
at 45°C and dried at room temperature (7,8). The
resultant extract (3gm) was yellowish and dry
material, the percentage was (7.5% w/w).The
extract was kept in dark glass container at 4°C.

Experimental design:

Thirty two adult male rabbits (8 in each groups)
were divided into four groups and treated with oil
and genestin extract of soybean seeds oral
administration for 15 successive days as follows:
Group (1): Rabbits received orally administration of
normal saline (3ml) for 25 days (as served control

group).
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Group (2): Rabbits received orally administration of
L-thyroxin sodium at dose 50ug/kg B.W. /day
dissolve in (3ml) normal saline for 10 days for
induced hyperthyroidism.

Group (3): Rabbits received orally administration of
L-thyroxin sodium at dose 50ug/kg B.W. /day
dissolve in (3ml) normal saline for 10 days for
induced hyperthyroidism and treated with oil of
soybean seeds(1ml /Kg B.W.) forl5 days.

Group (4): Rabbits received orally administration of
L-thyroxin sodium at dose 50ug/kg B.W. /day
dissolve in (3ml) normal saline for 10 days for
induced hyperthyroidism and treated with genestin
extract of soybean seeds (0.5g/Kg B.W.) for 15
days.

Body weight and body weight gain measurement:
The animals were weighed before and after the end
of the experiment.

Sampling:

Blood samples: At the end of each experimental
period, blood samples were collected, from fasted
male rabbits (control and treat animals), from the
heart by heparinized capillary tubes in plain tubes,
and allowed to be clotted at room temperature and
put in centrifuge at 5000rm to obtain serum for
hormonal assay and biochemical analysis such as
(Lipid profile, total protein, glucose, GPx, SOD,
Urea, ACP, ALP and zinc).

Hormonal Assay: Serum samples and plasma
semen were assayed for TSH, T4, T3, testosterone,
using the enzyme-linked immunosorbent assay
(ELISA) technique using the Fortress kit.

Semen Collection: The testes were removed along
with the epididymides. The caudal epididymides
were separated from the testis, blotted with filter
papers and lacerated to collect the semen. The
semen collected dilution with normal saline and
input in tubes and centrifuge for obtain semen
plasma and studied physical and biochemical
properties of semen such as semen volume and
color.

Semen analysis:

Progressive sperm motility: This was done
immediately after the semen collection. Semen was
squeezed from the caudal epididymis onto a pre-
warmed microscope slide (37°C) and two drops of
warm 2.9% sodium citrate was added, the slide was
then covered with a warm cover slip and examined
under the microscope using 400Xmagnification. Ten
fields of the microscope were randomly selected and
the sperm motility of 10 sperms was assessed on
each field. Therefore, the motility of 100 sperms
was assessed randomly. Sperms were labeled as
motile, sluggish, or immotile. The percentage of
motile sperms was defined as the number of motile
sperms divided by the total number of counted
sperms (i.e. 100) (9).

Sperm viability (Live/dead ratio): This was done
by adding two drops of warm Eosin/Nigrosin stain
to the semen on a pre-warmed slide, a uniform
smear was then made and dried with air; the stained
slide was immediately examined under the
microscope using 400X magnification. The live
sperm cells were unstained while the dead sperm
cells absorbed the stain. The stained and unstained
sperm were counted and the percentage was
calculated by the following equations (10):

Live sperm
Live sperm % =1 otal sperm count » 100

Dead sperm
Dead sperm % = Lotal sperm count x 100

Sperm maturation by aniline-blue: Nuclear
maturation was evaluated by aniline-blue stain,
according to (11). Sperm nuclei that stained with
blue color were considered to be immature. But
nuclear mature sperm was not stained with aniline-
blue. The percentage of immature sperm was
calculated from the observation of one hundred
sperm preparation from each group.

Sperm morphology: A drop of Negrosin-Eosin
stain was added to the sperm suspension and kept
for 5 min. at 37°C. After that a drop of sperm
suspension was placed on a clean slide and spread
gently to make a thin film. The film was air dried
and then observed under a microscope for changes
in sperm morphology, according to the method of
(10). The criteria chosen for head abnormality was;
amorphous, pin and shortbread. For tail, the
abnormalities recorded were; coiled flagellum, bent
flagellum, bent flagellum tip. The result are the
percentage overall abnormal form.

Sperm count: This was done by removing the
caudal epididymis from the right testis and blotted
with filter paper. The caudal epididymis was
immersed in 5ml formal-saline in a graduated test-
tube and the volume of fluid displaced was taken as
the volume of the epididymis. The caudal
epididymis and the 5ml formal-salline were then
poured into a mortar and homogenized into a
suspension from which the sperm count was carried
out using the improved Neubauer haemocytometer
under the microscope (10).

Histology examination:

After removing the thyroid, liver and testes, they
were immediately fixed in Bouin’s fluid for 12 hrs
and the Bouin’s fixative was washed from the
samples with 70% alcohol. The tissues were then
cut in slabs of about 0.5cm transversely and the
tissues were dehydrated by passing through different
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grades of alcohol: 70% alcohol for 2 hrs, 95%
alcohol for 2 hours, 100% alcohol for 2 hrs, 100%
alcohol for 2 hrs and finally 100% alcohol for 2 hrs.
The tissues were then cleared to remove the alcohol,
the clearing was done for 6 hrs using xylene. The
tissues were then filtrated in molten Paraffin wax for
2 hrs in an oven at 57 C, thereafter the tissues were
embedded. Serial sections were cut using rotary
microtone at 5 microns (Spum). The satisfactory
ribbons were picked up from a water bath (50°C -
55°C) with microscope slides that had been coated
on one side with egg albumin as an adhesive and the
slides were dried in an oven. Each section was
deparaffinized in xylene for Iminute before
immersed in absolute alcohol for 1 minute and later
in descending grades of alcohol for about 30seconds
each to hydrate it. The slides were then rinsed in
water and immersed in alcoholic solution of
hematoxylin for about 18 minutes. The slides were
rinsed in water, then differentiated in 1% acid
alcohol and then put inside a running tap water to
blue and then counterstained in alcoholic eosin for
30 seconds and rinsed in water for a few seconds,
before being immersed in 70%, 90% and twice in
absolute alcohol for 30 seconds each to dehydrate
the preparations. The preparations were cleared of
alcohol by dipping them in \xylene for 1 minute.
Each slide was then cleaned, blotted and mounted
with DPX and cover slip, and examined under the
microscope. Photomicrographs were taken at40X,
100X and 400Xmagnifications (12).

Statistical analysis:

The data were analyzed by SPSS software using one
way variance analysis ANOVA, Versionl6. In all
tests, a P-value of <0.05 was considered statistically
significant (13).

RESULTS

Effect of oil and genestin extract of soybean seeds
on TSH, T4 and T3 levels in serum
hyperthyroidism male rabbits:

Results in table (1) observed that the effect of oil
and genestin extract of soybean seeds on TSH,T4
and T3in serum hyperthyroidism male rabbits. The
results were showed significant (P<0.05) increase of
T; and T4 in serum hyperthyroidism male rabbits
compared with control group and other groups while
the result was revealed significant (P<0.05) decrease
TSH in serum hyperthyroidism of male.

Table (1): Effect of oil and genestin extract of soybean seeds on
TSH, T, and T;levels in serum hyperthyroidism male rabbits.

(Mean = SD N=8)

Parameters TSH T4 T3
(uU/ml) (ng/di) (ng/ml)
Groups
Control (Normal Saline)
209+ 0.012A 10.69+0.14B 1.24+ 0.04B
0.9%NaCl
L-Thyroxin sodium
0.57+0.054B 17.83 £ 1.96A 1.87£0.057A
(50ng/kg)
L-Thyroxin+Oil of Soybean
Seeds (ImlKg) 1.69 + 0.049A 1242+ 0.81B 1.38+ 0.069B
L-Thyroxin +Genestin Extract
of Soybean Seeds (0.5 s/ka) 1.85+ 0.057A 11.73 +0.16B 1.19+0.021B

N=number of animals, A,B,C= differences between groups, P<0.05

vs. control.

Effect of oil and genestin extract of soybean seeds
on body weight and body weight gain in
hyperthyroidism male rabbits:

Results in table (2) observed that the effect of oil
and genestin extract of soybean seeds on body
weight and body weight gain in hyperthyroidism
male rabbits. The results were showed significant
(p<0.05) decrease body weight and body weight
gain in hyperthyroidism male rabbits compared with
control group and another groups while that showed
significant (p<0.05) increase body weight and body
weight gain in hyperthyroidism male rabbits treated
with Oils and genestin extract of soybean seeds
compared with hyperthyroidism male rabbits group
and non-significant (p<0.05) increase compared
with control group.

Table (2): Effect of oil and genestin extract of soybean seeds on
weight and body weight gain in hyperthyroidism male rabbits.

(Mean = SD N=8).

Parameters Initial Final
nla Body weight gain
Body weight Bodyiwreight ©
Groups © (G)
Control (Normal Saline) 1900+20.57 2000+60.83 100 + 9.36
0.9% NaCl A A A
L-Thyroxin sodium 1500+£30.54 -350 £ 7.68
1850+47.39A
(50ng/kg) B B
L-Thyroxin + Oil of Soybean 1855+43.62 1950+27.10 95+ 10.42
Seeds (1ml/Kg)
A A A
L-Thyroxin + Genestin Extractof | - yo70.656) | 1060.4426 90+ 18.51
Soybean Seeds
(0.5 g/kg) A A A

N=number of animals, A,B,C= differences between groups, P<0.05 vs.

control
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Effect of oil and genestin extract of soybean seeds
on biochemical analysis in serum
hyperthyroidism male rabbits:

Results in table (3) observed that the effect of oil

and genestin extract of soybean seeds on
biochemical analysis in hyperthyroidism male
rabbits. The results were showed significant

(P<0.05) increase of glucose level, ALP, ACP, urea
levels while the results of GPx, SOD, total protein
and zinc levels revealed significant (P< 0.05)
decrease in serum hyperthyroidism male rabbits.
Also the results were showed significant (P<0.05)
decrease of glucose concentration, ALP, ACP and
urea in serum hyperthyroidism male rabbits treated
with oil and genestin extract of soybean seeds and
non-significant (P>0.05) increase zinc concentration
in serum hyperthyroidism male rabbits treated with

oil and genestin extract of soybean seeds compared
with hyperthyroidism male rabbits and non-
significant changes compared with control group.

Effect of oil and genestin extract of soybean seeds
on on Lipid profile in serum hyperthyroidism
male rabbits:

Results in table (4) observed that the effect of oil
and genestin extract of soybean seeds on lipid
profile in hyperthyroidism male rabbits. The results
were showed significant (P<0.05) increase of total
cholesterol, triglyceride, LDL and VLDL in serum
hyperthyroidism male rabbits while  revealed
significant (P< 0.05) decrease HDL in serum
hyperthyroidism male rabbits compared with control
group and other groups.

Table (3): Effect of oil and genestin extract of soybean seeds on on biochemical in analysis serum hyperthyroidism male
rabbits. (Mean + SD, N=8)

Parameters Total
3 Glucose GPx SOD ALP ACP Zinc
protein Urea
mg/dl (mmol/L) | U/dL UL UL meg/dl mg/dl
mg/dl
Groups
Control
67.26 112.39 = 1625+ 91.3+ 26.7+ 203+ 30.62+ 1.21+
(Normal Saline)
8.34 A 1543 B 0.86 A 129 A 25B 711 B 7.16 B 0.012 A
0.9% NaCl
L-Thyroxin sodium 42.58 + L _— 56.36+ | 57.83% 68.31+ 52.62+ —_—
(S0pg/ke) 937 B L2 U R, 0138 | s78a 2.80A 14.384 | *-023B
L_Thyroxin+Oil of p—_— 146.98 + 15.46 + 89,45+ 27.66+ 31.47+ 32.02+ —
Soybean:Seeds (mlikKg) | 13264 10.07B 037 A 028A | 369B 3.86 B 6248 | %015A
L-Thyroxin +Genestin 66.3 + 127.83 + 17.05+ 90.29+ 25.91+ 27.4+ 36.23+ 123+
Extract of Soybean
Seeds(0.5 g/kg) 11.58 A 22.10 B 0.19A 0.15 A 12B 3.18B 3.69B 0.027 A
N=number of animals, A,B,C= differences between groups, P<0.05 vs. control

Table (4):Effect of oil and genestin extract of soybean seeds on lipid profile in serum hyperthyroidism male rabbits (Mean = SD, N=8)

Parameters
Total Cholesterol Triglyceride HDL mg/dl IDL DL
mg/dl gl meg/dl mg/dl
Groups
Control (Normal Saline) 198.70 + 28.01 115.60 +24.32 89.42 +56.29 58.7+2.5 45.6 +7.11
0.9% NaCl B A A B B
L-Thyroxin sedium 338.96 +70.8 198.32 +32.19 67.28 + 43.27 89.1+6.3 67.2+8.21
(S0pg/kg) A A B A A
219.37+52.90
L-Thyroxin+0Oil of Soybean " 120+17. 32 93.16 + 24.97 64.74+ 3.1 52.92+11.45
Seeds (1ml/Kg) B A B B
L-Thyr oxin +Genestin 150.19+27.86 95.20+15.84 100.96+5 8.21 = 48.39+15.57
59.35 £+ 7.24
Extract of Soybean B
Seeds(0.5 g’kg) C B A B

N=number of animals, A,B,C= differences between groups, P<0.05 vs. control
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Effect of oil and genestin extract of soybean seeds
on on Physical properties of semen analysis in
hyperthyroidism male rabbits:

Results in table (5) observed that the effect of oil
and genestin extract of soybean seeds on physical
properties of semen analysis in hyperthyroidism
male rabbits. The results were showed significant
(p<0.05) decrease in semen volume, sperm motility,
sperm concentration, total sperm cell/ ejaculate,
live-dead sperm and significant (p<0.05) increase in
sperm abnormalities in hyperthyroidism male
rabbits compared with control and another groups
while The results were showed significant (p<0.05)
increase in semen volume, sperm motility, sperm
concentration, total sperm cell/ ejaculate, live-dead
sperm and significant (p<0.05) decrease in sperm
abnormalities in male rabbits treated with L-
T4+Genestin extract of soybean seeds compared
with control and another groups but its non-
significant (p<0.05) in semen volume, sperm

motility, sperm concentration, total sperm cell/
¢jaculate, live-dead sperm in male rabbits treated
with L-T4+ oil of soybean seeds compared with
control.

Effect of oil and genestin extract of soybean seeds
on testosterone level in serum and semen
hyperthyroidism male rabbits:

Results in table (6) observed that the effect of oil
and genestin extract of  soybean seeds on
testosterone in serum and semen hyperthyroidism
male rabbits. The results were showed significant
(P<0.05) decrease of testosterone level in serum and
semen hyperthyroidism male rabbits compared with
control group and other groups while the results
were showed non- significant (P <0.05) changes of
testosterone level in serum and semen male rabbits
treated with oil and genestin extract of soybean
seeds compared with control.

Table (5): Effect of oil and genestin extract of soybean seeds on physical properties of semen analysis in hyperthyroidism
male rabbits (Mean + SD, N=8)

Parameters Control

(Normal Saline)

Groups 0.9% NaCl

L-Thyroxin
sodium

(So0ng/kg)

L-Thyroxin + Oil
of Soybean Seeds
(1ml/Kg)

L-Thyroxin +
Genestin Extract of
Soybean Seeds (0.5

2/kg)

Semen volume (ml) 0.70 = 0.06B

0.45+:0.02C

0.75+0.01B

0.80+0.03A

Semen colour Creamy

Creamy

Creamy

Creamy

Mass activities ++

+++

-

Sperm motility %o 75.14 +9.42B

4520 +6.93C

7832 +9.17B

88.70 +15.24A

Sperm concentr ation
6.32 + 0.12B
C<10%ml)

3.75+0.19C

6.91+0.53AB

T7.74+0.67A

Total sperm cell /

4.74+0.36B
ejaculate(=<10°/ml)

1.98 + 0.14C

5.35+0.13B

6.79 + 0.21A

Live-dead sperm ratio 70:30 + 5.98B

35:65 +6.17C

82:18 + 3.04A

87:13 + 2.27A

Sperm abnormalities 17.56 +2.5B

24.67 + 1.57TA

12.67 + 1.57AB

9.67 + 1.57C

N=number of animals, A,B,C= differences between groups, P<0.05 vs. control

Table (6): Effect of oil and genestin extract of soybean seeds on testosterone level in serum and semen male rabbits (Mean = SD, N=8)

Parameters

Groups

Testosterone in serum

ng/ml

Testesterone in semen

ng/ml

Control
(Normal Saline)

0.9% NaCl

1.47+0.036

1.69+0.015

L-Thyroxin sodinm

(Sopgkg)

0.47+0.018

0.58+0.012

L-Thyroxint+Qil of Soybean
Seeds (1ml/Kg)

1.23+0.011

1.5240.014

L-Thyroxin +Genestin Extract
of Soybean Seeds (0.5 g'kg)

1.44+0.016

1.61+0.013

N=number of animals, A,B,C= differences between groups, P<0.05 vs. control
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Effect of oil and genestin extract of soybean seeds
on biochemical analysis in plasma semen male
rabbits:

Results in table (7) revealed that the effect of oil and
genestin extract of soybean seeds on biochemical
analysis in plasma semen hyperthyroidism male
rabbits on total protein, GPx, SOD, ALP,C ACP

and zinc concentrations. The results revealed
significant(P<0.05) decrease in total protein and
zinc levels in hyperthyroidism semen rabbits while
the results revealed significant (P<0.05) increase in
GPx, DOS, ACP and ALP concentrations in
hyperthyroidism semen rabbits compared with
control and other groups.

Table (7): Effect of oil and genestin extract of soybean seed on biochemical analysis in plasma semen male rabbits
(Mean = SD , N=8)

Parameters Total
: GPx SOD ALP ACP Zine
protein
e mg/dl (mmol/L) U/dLs U/L U/L mg/dl
roups
Control (Normal Saline) 62.19 + 19.57 + 851+ 54.7 + 49.3 + 1.98 +
0.9% NaCl 7.04A 043A | 9.14A 8238 7.11B 0.015A
L-Thyr oxin sodium 40.34 + 525 4 51.27+ 78.7 + 76.1 0.97 +
(Sopg/ke) 3.01B e 4.06B 1234 | 1001A 0.016B
L-Thyroxin + Oil of Soybean 58.41 + 14.23 + 79.23+ 571 + 512+ 1.91 +
Neads (Il Kg) 9.16A 0.49B | 11.14A 5.7B 432B 0.012A
RN N 5725+ 1512: | 83.16: | s21= 182 2.10 =
3 ds (0.5
o hiyhannSeede (A gl 11.094 0058 | 15.04a | 3898 926B 0.001A

N=number of animals, A,B,C= differences between groups, P<0.05 vs. control

Sperm examination:

Sperms of rabbits (control). Showing almost of
sperms normal, live and decrease number of mature
sperm and present large number of sperms dead and
large number of different types of abnormalities
sperm coiled tail, double-Tail, Only Head when
stained with eosin and negrosin but sperms of
rabbits treated with L-Thyroxin sodium. Showing
all sperm abnormal, increase number of dead sperm
and immature sperm and decreased in number of
live sperm when stained with aniline-blue stain and
showing high number of different types of
abnormalities sperms 1-Coiled tail 2-Only Head in
sperms of rabbis treated with L-Thyroxin sodium
while sperms of rabbits treated with oil and genestin
extract of soybean seeds. Showing all sperm normal,
increase number of live sperm and mature sperm
and decreased in number of dead sperm when
stained with aniline-blue stain and showing low
number of different types of abnormalities sperms
1-Coiled tail 2-Only Head in sperms of rabbis
treated with oil and genestin extract of soybean
seeds (figures 1-8).

Histological changes:

Thyroid gland: Thyroid gland of control male
rabbit. Showing normal architecture, thyroid
follicles, filled with colloid lined by cuboidal
thyrocytes parafollicular cells while thyroid gland of
rabbit treated with L-T,. Showing hyperatrophied
follicular cells and depletion of parafollicular cells,

almost microfollicles hyperplasia, some follicle
present a variety in size of thyroid follicles but
thyroid gland of male rabbit treated with L-T4+Oil
of soybean. Showing colloid-rich uniform thyroid
follicles are lined by a layer of cuboidal epithelial
cells (thyrocyte) and parafollicular cells can be
distinguished, also thyroid gland of male rabbit
treated with L-T,+Genestin extract of soybean.
Showing colloid-rich uniform thyroid follicles are
lined by a layer of cuboidal epithelial cells
(thyrocyte) and parafollicular cells can be
distinguished (figures 9-12).

Liver: Section of Liver of control male rabbit.
Showing normal hepatocyte, normal portal vein,
sinusoid while liver of rabbit treated with L-T,.
Showing irregular arrangement of hepatocyte,
enlarged spaces of sinusoid ,occasional foci of
inflammatory cells, minimal diffuse vacuolation of
hepatocytes but Section of Liver of male rabbit
treated with L-T, + Oil of soybean seeds. Showing
normal hepatocyte normal central hepatic vein,
sinusoid also Section of Liver of male rabbit treated
with L-T; + Genestin extract of soybean seeds.
Showing normal hepatocyte normal central hepatic
vein, siunsiod (figures 13-16).

Testes: Section of testis of rabbits (control).
Showing mild vacuolation of spermatognia while
Section of testis of rabbits treated with L-T,.
Showing vacuolation and widening of inter



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol. 10, No.3, September 2015 86

seminiferous tubules, arrested of spermatogenesis,
decrease of interstitial leydig cells but Section of
testis of rabbits treated with L-T4+ Oil of soybean
seeds. Showing normal seminiferous tubules and
spermatogenesis, interstitial leydig cells also
Section of testis of rabbits treated with L-T,+
Genestin extract of soybean seeds showing: normal
seminiferous  tubules and  spermatogenesis,
Interstitial leydig cells (figures 17-20).

Figure (3): Sperms of male rabbits traeted with L-T4+Oil of
Soybean. Showing almost of sperms normal (N), live (L) and
mature (M) and present some of sperms dead (D). Stained
with aniline-blue 400X.

Figure (1): Sperms of rabbits (control). Showing almost of
sperms normal (N), live (L) and mature (M) and present some of
sperms dead (D)and abnormalities (B). Stained with aniline-blue

400X.

Figure (4): Sperms of male rabbits traeted with L-T4+Genestin
extract of Soybean. Showing almost of sperms normal (N), live
(L), mature (M) and present some of sperms dead (D) and
abnormalies(B). Stained with aniline-blue 400X.

Figure (2): Sperms of male rabbis treated with L-T4. Showing
large number dead sperms(D) and different types of abnormalities
sperm1-Coiled tail 2-Only—Tail 3-Only Head. Stained with aniline-

blue ,400X.

Figure (5): Sperms of rabbits (control). Showing almost of sperms normal,
live and mature and present some of sperms dead and abnormalities.
Stained with aniline-blue, 1000X.
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Figure (9): Thyroid gland of control male rabbits. Showing normal
architecture, thyroid follicles (tf), filled with colloid (C) lined by
cuboidal thyrocytes (TC) (arrow), parafollicular cells (CC) stain

(H&E) 400X.

Figure (6): Sperms of male rabbis treated with L-T4. Showing
large number dead sperms and different types of
abnormalities sperm, Coiled tail, Only-Tail, Only Head.
Stained with aniline-blue, 1000X.

Figure (10): Thyroid gland of rabbit treated with L-T4. Showing
hyperatrophied follicular cells (hf) and depletion of parafollicular
cells, almost microfollicles hyperplasia (mf), some follicle present a

varity in size of thyroid follicles (tf) (1, 2, 3), stain (H&E) 400X.

Figure (7): Sperms of male rabbits traeted with L-T4+Oil of
Soybean. Showing almost of sperms normal, live, mature.
Stained with aniline-blue, 1000X.

Figure (11): Thyroid gland of male rabbit treated with L-
T4+O0il of soybean. Showing colloid-rich(C) uniform thyroid
follicles (tf) are lined by a layer of cuboidal epithelial cells
(thyrocyte) (TC) and parafollicular cells (CC) can be
distinguished, stain(H&E) 400X.

Figure (8): Sperms of male rabbits traeted with L-T4+ Genestin
extract of Soybean. Showing almost of sperms normal, live and
mature and present some of sperms dead. Stained with aniline-

blue,1000X.
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Figure (12): Thyroid gland of male rabbit treated with
L-T4+Genestin extract of soybean. Showing colloid-rich(C) uniform
thyroid follicles (tf) are lined by a layer of cuboidal epithelial cells
(thyrocyte) (TC) and parafollicular cells (CC) can be distinguished,
stain(H&E) 400X.

Figure (13): Section of Liver of control male rabbit. Showing
normal hepatocyte (hc) normal portal vein (PV), siunsiod (S),
stain (H&E) 400X.

Figure (14): Liver of rabbit treated with L-T4. Showing irregular arrangement of

p yte, enlarged sp of si id (S), necrosis of hepatocyte, fibrosis and

4

occasional foci of infl y cells (IC),minimal diffuse vacuolation of
hepatocytes(V), stain (H&E) 400X.

Figure (15): Section of Liver of male rabbit treated with L-T4 + Oil
of soybean seeds. Showing normal hepatocyte (hc) normal central
hepatic vein (CV), siunsiod (S), stain (H&E) 400X.

Figure (16): Section of Liver of male rabbit treated with L-T4 + Genestin extract of
soybean seeds. Showing normal hepatocyte (hc) normal central hepatic vein (CV),
sinusoid (S), stain (H&E) 400X.
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Figure (20): Section of testis of rabbits treated with L-T4+ Genestin

Figure (17): Section of testis of rabbits (control). Showing mild extract of soybean seeds. Showing) normal seminiferous tubules (N)
vacuolation of spermatgnia(VSP), (H&E,stain)100X. and spermatogenesis(SP), Interstitial leydig cells (Lc). (H&E
stain)100X.

DISCUSSION

In the present study, increased serum T; and T,
levels and decreased in TSH levels were observed in
the hyperthyroid animals induced by thyroxine. In
this respect, the results of our study appear to be
consistent with the findings of others [14-17]. Also,
the TSH level was significantly lower in the
hyperthyroid group compared to the control group
and the histological changes of thyroid glands
indicate this result. The mechanisms behind the oil
and genestin extract of soybean seeds-induced
reduction in thyroid hormone are not clear.
Possibilities include oil and genestin extract of
soybean seeds induced modulation in deiodination
system, which affects deiodinase activity through its

Figure (18): Section of testis of rabbits treated with L-T4. Showing ant10.X1dan.t properties. Based on  the resullts
vacuolation and widening of inter seminiferous tubules, arrested of obtained, it can be concluded that the hyperthyroid
spermatogenesis(Sp), decrease of interstitial leydig cells (Lc). group, which received oil and genestin extract of
(H&E,stain)100X. soybean seeds, shows a significantly different
decrease of plasma T; and T, levels and
significantly different increase of TSH levels.
Pharmacological antioxidants may have an effect on
the peripheral conversion of thyroid hormones by
way of deiodination and/or mechanism of cell
membrane defence, the integrity of which may have
an effect on the activity of deiodinases (21).

The present study revealed a decrease in body
weight and body weight gain in hyperthyroidism
male rabbits compared control. This result agrees
with (22) the likelihood of weight loss occurring is
related to the severity of the overactive thyroid.
Thus, if the thyroid is extremely overactive, the
individual’s BMR increases which leads to
increased caloric requirements to maintain that
weight. If the person does not increase the calories
consumed to match the excess calories burned, then

Figure (19): Section of testis of rabbits treated with L-T4+ Oil of weight loss will ensue. As indicated earlier, the

soybean seeds. Showing normal seminiferous tubules (N) and
spermatogenesis(SP), interstitial leydig cells (Lc). (H&E stain, 100X).
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factors that control our appetite, metabolism, and
activity are very complex and thyroid hormone is
only one factor in this complex system.
Nevertheless, on average the more severe the
hyperthyroidism, the greater the weight loss
observed. Weight loss is also observed in other
conditions where thyroid hormones are elevated,
such as in the toxic phase of thyroiditis and if one is
on too high a dose of thyroid hormone pills. A study
showed that the rats treated with LT4-were lost
body weight and attributed that to catabolic effect of
L-T4 (23). Another study that was conducted by
(24) also noticed that the L-T4 induce reductions in
bone mineral mass and reduce of growth because
increase metabolic catabolism while significant
effect administration of oil and genestin extract of
soybean seeds increase in body weight and body
weight gain due to increases metabolic processes in
body (25).

The present study revealed that the hyperthyroidism
affect on biochemical parameters such as increase in
levels of glucose, cholesterol, triglyceride, low
density lipoprotein (LDL-), ALP, ACP, and
decrease (HDL-) high density lipoprotein, GPx and
SOD (Table2-3). The extracts exhibited significant
reduction of serum cholesterol level in
hyperthyroidism male rabbits. The abnormal high
concentration of serum lipids in the hyperthyroid
rabbits is mainly due to increase in the mobilization
of free fatty acids from the peripheral fat depots
(26). Maintenance of serum cholesterol profile
indicates that genestin and oil of soybean may exert
their role in maintenance (27). Genestin and oil of
soybean treatment decreased the elevated glucose
concentration significantly (P<0.05) in treated
hyperthyroid rabbits; however, their glucose
concentrations were still significantly higher
(P<0.05) than those of the control group. A
reduction in the serum glucose levels of the groups
treated with oil and genestin extract of soybean
were observed in this work because of genestin and
oil of soybean lead to stimulate insulin secretion
when insulin is increased it leads to decrease
glucose concentration. This result is in agreement
with (28), who found that the high isoflavone soy
diet increases insulin secretion. This result is
attributed often to estrogen receptor agonism by
isoflavones thus used to regulate glucose absorption
and eclevation in diabetes (28). Isoflavone
compounds found in soybean, especially genistein
may help to stay lean by causing us to produce
fewer and smaller fat cells (28).

Previous studies have suggested that
hyperthyroidism increased free radical production
and lipid  peroxidation levels (18-20).
Hyperthyroidism accelerates ROS generation and
produces changes in the antioxidant systems of
various tissues (2-4). The cellular GSH plays an
important role as biological antioxidant defence
systems, which act as protective mechanisms
against oxidative damage, therefore, the decreased
level of GSH may be due to overproduction of free
radicals and increased lipid peroxidation in

hyperthyroidism (16). In our study, serum GSH
levels were decreased in hyperthyroid animals as
compared to control animals, possibly secondary to
increased ROS generation.

Oxidative stress has been identified as one of the
very important factors that affect fertility status.
Sperm, like any other aerobic cells, are constantly
facing the “oxygen-paradox”. Oxygen is essential to
sustain life as physiological levels of ROS are
necessary to maintain normal cell function and all
that is true for sperm as well. However, excessive
production of ROS (oxidative stress) is well known
to be detrimental to sperm by adversely affecting the
quality of sperm DNA. The main function of thyroid
hormone within physiological ranges is to regulate
and enhance metabolic reaction and oxygen
consumption of different cells of the body. ROS
which are the by-products of tissue metabolism are
normally treated by physiological antioxidants. The
results in this investigation clearly indicate that
thyroid hormones play a fundamental role in
reproductive function. The results obtained here
showed that both sperm viability, sperm count
decrease and testosterone hormone, while the
abnormalities and dead sperm increase and
histological changes of testis indicate this result. It
can envision a number of ways that could lead to
decrease sperm viability. It was found that
testosterone hormone decrease alters the androgen
dependent maturation of spermatozoa and causes
various changes in the lipid composition in
epididymides (29, 30). The other is a reduction in
FSH secretion which decreases acrosine activity
(31, 32).

However, researchers (33) proposed that sperm
morphology as well as motility may be affected by
thyroid hormones. Those authors have shown that
hyperthyroidism was capable to cause histological
and endocrinological epididymides dysfunction by
affecting epididymal epithelium which participated
in disposal of cytoplasmic droplets detached from
spermatozoa, leading to epididymal sperms with
high percentage of these droplets. Several
possibilities may be considered with respect to
where and how thyroid hormones act to promote
sperm count decrease, previous work showed that
depressed serum FSH level may be the cause of
delayed Sertoli cell maturation in hyperthyroid rats
(34). As a result, low protein content, low levels of
enzyme activity and decrease androgen binding
protein (ABP) production are consistent with
impaired gametogenic development (35). It was also
demonstrated that FSH is a mitogenic factor during
the Sertoli cell proliferative phase (36), therefore, it
is a reasonable to speculate that FSH reduction may
cause a decline in sertoli cell number. The
contribution of T to spermatogenesis has been
investigated by several authors (37,38). It is
generally accepted that this hormone might be
affected either by expression ARs in sertoli cells or
by enhanced binding sperms to Sertoli cells which
prevent their premature detachment from the
epithelium (38). Furthermore, it should be taken into



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol. 10, No.3, September 2015 91

account that this hormone might be expected to
inhibit spermatogenesis by regulating the meiotic
stage of this process (39,40). Because of, the fact
that Sertoli cells provide support to the germ cells
during spermatogenesis (41), hyperthyroidism may
reduce sperm count due to its effect on these cells,
so that one report showed that thyroid hormones
stimulate sertoli cells to uptake glucose and to
secrete substances such as lactate which is essential
for germ cells survival and growth factors such as
Insulin-like growth factor-1 (IGF-1) stimulating
DNA synthesis in mitotic germ cells (42).

The role of thyroid in regulating oxidative stress in
male reproductive organs is recently being explored.
Previous reports showed that both hyper- and
hypothyroidism are associated with increased
oxidative stress in semen (43). In testis there are
two highly energy consuming physiological
processes; spermatogenesis and steroidogenesis. In
addition, testis is rich in polyunsaturated fatty acids
(PUFA) which are liable to peroxidation by pro-
oxidant agents. Testis on the other hand has
enzymatic and non-enzymatic antioxidant defense
systems with limited potentials (44). In cases of
thyrotoxicosis, part of sustained injury to various
body tissues is attributed to oxidative damage (45).
Choudhury ef al. conducted a study on rat testis
after inducing hyperthyroidism and discovered that
although there is positive regulatory effect on
antioxidant enzyme catalase, there is negative effect
on level of testicular glutathione peroxidase. In
addition Choudhury er al. found decreased
concentration of reduced glutathione GSH, ‘the
important antioxidant molecule in Sertoli and
spermatogenic cells’ (46). Malgorzata et al. found
that excess T3 and T4 induce DNA damage in male
sperm (47).

Also the hyperthyroidism lead to zinc deficiency
and affected on reproductive system. The finding
of low sperm count, decreased motility, and
increased percentage of abnormal forms agreed with
Valle et al (17), who found that zinc deficiency
causes atrophy of the seminiferous tubules, failure
of spermatogenesis and decreased testosterone
secretion in rats. Zinc deficiency impairs the
responsiveness of Leydig cell to gonadotropins and
may cause primary hypogonadism in humans as
well as in experimental animals (18).

The most important male hormone produced by the
testis is testosterone (a steroid that stimulates the
development of sex characteristics). The essential
mineral zing, is important in prostate gland function
and growth of the reproductive organs. Moderate to
severe zinc deficiency produces regression of the
testes, mild deficiency leads to low sperm count
(12). Male infertility is influenced by zinc in several
different ways, low zinc levels have a negative
effect on serum testosterone concentration and
semen volume (13). Our findings of low serum
testosterone in zinc deficient subjects was in
agreement with (14), who found that zinc deficient
animals develop impairment of testicular growth,
low serum testosterone and elevated FSH and LH. A

clinical study demonstrated that adult males
experimentally deprived of zinc showed that the
Leydig cell synthesis of testosterone was disturbed
(15).

Zinc is a natural aromatize enzyme inhibitor.
Aromatize enzymes cause the body to block the
pituitary gland from releasing lutein and follicle
stimulation of hormones which stimulate the
production of testosterone, aromatize enzyme
converts testosterone into estrogen and result in
lower amounts of available testosterone (1).

Zinc is not only vital in the production of
testosterone, it also works to maintain healthy
semen volume and has been implicated in testicular
development and sperm.

Maturation (1). Zinc in seminal plasma stabilizes the
cell membrane and nuclear chromatin of
spermatozoa (2) and protects the testis against the
degenerative changes (3). It may play a regulatory
role in the process of capacitating and across some
reaction (4). It contributes to the stable attachment
of sperm head to tail and its removal induces head-
tail detachment (5).

The present study referred that the effect of oil and
genestin extract of soybean seeds on hormones
shows the decreased levels in T3, T4, and increase
TSH and testosterone in serum and plasma semen.
This changes in levels of hormones could be
attributed to oil and genestin extract of soybean
seeds genestinis polyphenols that showed
antioxidant and free radical scavengers (5,6). And
may be genestin play a regulatory role in sex
hormones. Because genestin exhibit a wide range of
biological effects, including antioxidant and
enzyme-modulating action and anti-allergic,
antiatherosclertic, antithrombotic, antiviral,
anticarcinogenic, antispasmodic, and diuretic effect.
Previous reports showed that both hyper- and
hypothyrodisim are associated with increased
oxidative stress (43). In cases of thyrotoxicosis, part
of sustained injury to various body tissues is
attributed to oxidative damage therefore can be
inhibited effect of excess of oxidative stress by
treatment of genestin extract.

Recently, there is great evidence that genestin
prevents oxidative injury by modulating the
expression of antioxidant enzyme systems (30)

REFERENCES

1. Wagner MS.; Wajner SM .and Maia AL. (2008).
The role of thyroid hormone in testicular
development and function. J. Endocrinol. 199: 351-
365.

2. De Kretser DM.; Loveland KL.; Meinhardt A.;
Simorangkir D. and  Wreford  N.(1998).
Spermatogenesis. Hum. Reprod. 13: 1-8.

3. Cooke PS. (1991). Thyroid hormones and testis
development: a model system for increasing testis
growth and sperm production. Ann. N. Y. Acad.
Sci. 637: 122-132.



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol. 10, No.3, September 2015 92

4. Capel B.( 2000). The battle of the sexes. Mech.
Dev. 92: 89-103.

5. Doerge DR. and Sheehan DM.(2002).
Goitrogenic and estrogenic activity of soy
isoflavones. Environ. Health. Perspect. 110(3):349-
353.

6. Divi RL.; Chang HC. and Doerge DR. (1997).
Anti-thyroid isoflavones from soybean:isolation,
characterization and mechanism of action. Biochem.
Pharmacol. 54:1087-1096.

7. Wandi J.; Fomum T.; Tilequin F.; Segun E. and
Koch M. (1994). Two isoflavonoes from Erythrina
senegalensis. Phytochem. 35: 245-248.

8. John KMM.; Vijayan D.; Kumar RR. and
Premkumar R.(2006). Factors influencing the
efficiency of extraction of polyphenols from young
tea leaves. Asian. J. plant. Sci. 5 (1):123-126.

9. Mohammad RP.; Farzaneh D.; Taherch TK. and
Zoherb PP. (2005). The effects of hydroalcholic
extract of Actinidia chinensis on sperm count and
motility, and blood levels of estradiol and
testosterone in male rats. Ach. Iran. Med. 8(3): 211-
216.

10. Laing JA. (1979). Fertility and infertility in
domestic animals. 3". ed. Buailliere Tindall. a
division of Cassell Ltd.

11. Morel BS.; Mercier S. and Roux C. (1998).
Inter individual variations in the disomy frequencies
of human spermatozoa and their correlation with
nuclear maturity as evaluated by aniline blue
staining. Fertil. Steril. 69 : 1122-1127.

12. Luna LG. (1993). Manual of histology staining
methods of the Armed Forces Institute of
Pathology. 3™ ed., New York, McGraw-Hill.

13. SPSS. Statistical Packages for the Social
Sciences. (2007). Statistical soft ware for windows
version 13.0 Microsoft. SPSS®, Chicago, IL,USA.
14. Halani CG.; Dewani AP.; Kale K.; Umathe SN.
and Bhusar IM. (2007). Antioxidant and antithyroid
in oxidative stress in diverse thyroid states. Int.
J.Pharmacol. Biol. Sci. 1(3): 5-8.

15. Petrulea MS.; Duncea A. and resan M. (2009).
Thyroid hormones in excess induce oxidative stress
in rats. Acta. Endocrinologica. 2: 155 — 164.

16. Suchetha K.; Sanda N. and Mamodara G.(2011).
Oxidative Stress in Hypo and Hyperthyroidism. Al-
Ameen J. Med. Sci.4 (1) :49 -55.

17. Salwa HN.; Al-Rubae' I. and Abass KA.(2011).
An evaluation of antioxidants and oxidative stress in
Iraqi patients with thyroid gland dysfunction. Afti.
J. Biochem. Res.5(7):188-196.

18. Solati SM.; Attaei L. and Azizi F.(2007). Lipid
oxidation, antioxidants and paraoxonase enzyme
activity in patients with subclinical thyrotoxicosis.
Ghudad -1 Darunriz Va Mitabulim Iran. 8(4):317-
323.

19. Mogulkoc R.; Baltaci AK.; Oztekin E.; Aydin L.
and Tuncer L. (2005). Hyperthyroidism causes lipid
peroxidation in kidney and testis tissues of rats:
protective role of melatonin. Neuro, Endocrinol.
Lett.26:806-810.

20. Fernandez V. and Videla LA. (1995). Influence
of hyperthyroidism on superoxide radical and

hydrogen peroxide production by rat liver
submitochondrial particles. Free Radi.c Res. Comm.
18:329-335.

21. Subudhi U.; Das K.; Paital B.; Bhanja S. and
Chainy G. (2008). Alleviation of enhanced oxidative
stress and oxygen consumption of L-thyroxine
induced hyperthyroid rat liver mitochondria by
vitamin E and curcumin. Chem. Biol. Interact.
173(2):105-114.

22. Soukup T.; Zacharova G.; Smerdu V. and
Jirmanova I. (2001). Body, heart, thyroid gland and
skeletal muscle weight changes in rats with altered
thyroid status. Physiol. Res.50:619-626.

23. Morris JC.(1999). Hyperthyroidism from toxic
nodules and other causes. In alts of clinical
endocrinology, vol. 1: Thyroid diseases Surks, M. I.
Philadelphia, P.A. Current Medicine.

24. Lewinson D.; Hare Z. and Shenzer P.(1989).
Effect of thyroid hormone and growth hormone on
recovery from hypothyroidism of epiphyseal growth
plate cartilage and its adjacent bone. Endocrinol.24:
937-945.

25. Nwokolo E.(1996). Soyabean [Glycine max (L.)
Merr.]. In: Legume and Oil seeds in Nutrition. S E.
Nwokolo and J. Smert (eds.). Chapman and Hull,
pp: 90-102.

26. West CE.; Spaaij CJK. and Clous WM. (1996).
Comparison of the hypocholesterolemic effects of
dietary soybean protein with those of formaldehyde-
treated casein in rabbits. J. Nutr. 119: 843— 856.

27. Messina MJ. (1999). Legumes and soybeans,
Overview of their nutritional profiles and health
effects. Am. J.Clin. Nutr. 70: 439-450.

28. Sagara M.; Kanda T.; Jelekera MN.; Teramoto
T.; Armitage L.; Birt N.; Birt C. and Yamori Y.
(2004). Effects of dietary intake of soy protein and
isoflavones on cardiovascular disease risk factors in
high risk middle aged men in Scotland. J. Am.
College Nutr. 23: 85-91.

29. McVeigh BLBL.; Dillingham JW. and Lampe
AM. (2006). Duncan. Effect of soy protein varying
isoflavone content on serum lipids in healthy young
men. Am. J. Clin. Nut. 83: 224-251.

30. Larkin T.; Price W. and Astheimer L. (2008).
The key importance of soy isoflavone
bioavailability to understanding health benefits.
Crit. Rev. Food Sci. Nutr. 48:538-552.

31. Cassidy A.; Brown JE.; Hawdon A.; Faughnan
MS.; King LJ.; Millward J.; Zimmer NL.; Wolfe B.
and Setchell K.(2006). Factors affecting the
bioavailability of soy isoflavones after ingestion of
physiologically relevant levels from different soy
foods. J. Nutr. 136:45-51.

32. Al-Hilfy JHY. (2007). Effect of soybean seeds
on liver function and apoptosis in liver, spleen and
thymus in male rats treated with uranyl nitrate.
Ph.D. Thesis. College of sciences, University of
Baghdad.

33. Chandrasekhar Y.; Holland MK.; D'Occhio MJ.
and Setchell BP. (1985). Spermatogenesis, seminal
characteristics and reproductive hormone levels in
mature rams with induced hypothyroidism and
hyperthyroidism. J. Endocrinol. 105: 39-46.



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol. 10, No.3, September 2015 93

34. Jiang JY.; Umezu M. and Sato E. (2000).
Characteristics of infertility and the improvement of
fertility by thyroxin treatment in adult male
hypothyroid rdw rats. Biol. Reprod., 63: 1637-1641.
35. Biswas NM..; Ghosh PK.; Biswas R. and Ghosh
D. (1994). Effect of thyroidectomy and thyroxin and
024-globulin replacement therapy on testicular
steroidogenic and gametogenic activities in rats. J.
Endocrinol. 140: 343-347.

36. Plant TM. and Marshall GR. (2001). The
functional significance of FSH in spermatogenesis
and the control of its secretion in male primates.
Endocrine Rev. 22 (6): 764-786.

37. Umezu M.; Kagabu S.; Jiang JY.; Nimura S. and
Sato E. (2004). Developmental hormonal profiles in
rdw rats with congenital hypothyroidism
accompanying increased testicular size and
infertility in adulthood. J. Reprod. Dev. 50 (6): 675-
684.

38. Palmero S.; Marchis M.; Gallo G. and Fugassa
E. (1989). Thyroid hormone affects the development
of Sertoli cell function in the rat. J. Endocrinol. 123:
105-111.

39. Buzzard JJ.; Wreford NG. and Morrison JR.
(2003). Thyroid hormone, retinoic acid and
testosterone suppress proliferation and induce
markers of differentiation in cultured rat Sertoli
cells. 144 (9): 3722-3731.

40. Arambepola NK.; Bunick D. and Cook PS.
(1998). Thyroid hormone effects on androgen
receptor messenger RNA expression in rat Sertoli
and peritubular cells. 156: 43-50.

41. Handelsman DJ.; Spaliviero JA.; Simpson JM.;
Allan CM. and Singh J. (1999). Spermatogenesis
without gonadotropins: Maintenance has a lower
testosterone threshold than initiation. Endocrinol.
140 (9): 3938-3946.

42. Mc Lachlan RI.; Wreford NG.; Meachem SJ.;
De Kretser DMD. and Robertson DM. (1994).
Effects of testosterone on spermatogenic cell
populations in the adult rat. Biol. Reprod. 51: 945-
955.

43. Agarwal A.; Makker K. and Sharma R. (2008).
Clinical relevance of oxidative stress in male factor
infertility: an update. Am. J. Reprod. Immunol. 59:
2-11.

44. Resch U.; Helsel G.; Tatzber F. and Sinzinger
H.(2002). Antioxidant status in thyroid dysfunction.
Clin. Chem. Lab. Med. 40: 1132-1134.

45. Peltola V.; Huhtaniemi I. and Ahotupa
M.(1992). Antioxidant enzyme activity in the
maturing rat testis. J. Androl. 13: 450-455.

46. Dobrzynska MM.; Baumgartner A. and
Anderson D.(2004). Antioxidants modulate thyroid
hormone and noradrenaline-induced DNA damage
in human sperm. Mutagen. 19: 325-330.

47. Choudhury S.; Chainy GB. and Mishro MM.
(2003). experimentally induced hypo- and hyper-

thyroidism influence on the antioxidant defence
systemin adult rat testis. Androl.35: 131-140.



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol. 10, No.3, September 2015 94

Effects of ivermectin on lipid profiles, antioxidant enzymes and proteins with the

beneficial effects of vitamin C in rabbits

Khawla B. N. Al-Jassim (1) Ala Al-Deen H. Jawad (2) and Eman A. Al-Masoudi (3)

(1) Veterinary Hospital in Basra (2) Dept of Basic Sciences/ College of Dentistry / University of
Basrah (3) Dept. of Physiology, Pharmacology and Chemistry/ College of Veterinary Medicine/
University of Basrah /Republic of Iraq

E —mail: dr vet20076@yahoo.com

ABSTRACT

Ivermectin is a semisynthetic, anthelmintic drug which is derived from the avermectins, a class of highly active
broad-spectrum, anti-parasitic agents isolated from the fermentation products of Streptomyces avermitilisin soil.
This study was trying to investigate the effect of repeated doses of ivermectin alone or with the combination of
vitamin C on lipid profiles, antioxidant enzymes, and total protein, albumin and globulin of female rabbits. For this
purpose,48 mature female rabbits were divided into 8 groups in equal number (6/group). The first group was
administered 0.9% Nacl, which act as control, the second, third, and fourth groups were
given(0.5mg/Kg,1mg/Kg,2mg/Kg B.W Ivermectin) respectively, while the fifth group was administered 50mg/Kg
B.W Vitamin C only, whereas the sixth, seventh, and eighth groups were administered 50mg/Kg vitamin C in
addition to ivermectin (0.5mg, 1mg, &2mg/Kg B.W)respectively. The ivermectin was given subcutaneous route
weekly, while vitamin C was administered by oral route daily for 8 weeks.

The results showed significant decrease P<0.05 in triglyceride level in 6™ and 8" groups, as well as, the HDL
revealed significant increase in 2™ and 6™ groups, while the total cholesterol, and LDL did not altered
significantly. The catalase activity demonstrated significant increased (P<0.05) in 2™ group which administered
therapeutic dose of ivermectin, while the superoxide dismutase clarified significant decrease (P< 0.05) in 5™, 6™
and 7™ groups, and glutathione peroxidase showed significant decrease (P<0.05) in 5™ group which administered
vitamin C only. There were no significant differences in total protein, albumin, and globulin in all treated groups
as compared with control group. It can be concluded that Ivermectin has no effect on lipid profiles and proteins,
but it causes oxidative stress. Vitamin C is considered as ameliorative agent and can have a protective effect in
rabbits.

Keywords: Ivermectin, Vitamin C, Lipid profiles, Antioxidant enzymes, protein, Rabbit.
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INTRODUCTION

Ivermectin is macrocyclic lactone, acts as broad
spectrum antiparasitic drug against many internal
and external parasites. Theivermectin appearance is
off-white, nonhygrscopic crystalline powder with
melting point about 155C, also it is very poorly
soluble in water but is freely soluble in propylene
glycol, polyethylene glycol and vegetable oils (1). It
is considered to have high safety margin in
ruminants, horses, and swine. In high doses, it may
exhibit central nervous system depression as
evidenced by listlessness, mydriasis, ataxia,
recumbency and coma (2).Antioxidant are
substances that either directly or indirectly protect
cells against adverse effects of xenobiotic, drugs,
carcinogens and toxic radical reaction (3).The
antioxidant system are classified into two major
group’s enzymatic antioxidant which include
superoxide  dismutase = (SOD),  glutathione
peroxidase (GPx) and catalase (CAT). While the
non-enzymatic antioxidant contain Ascorbic acid
(vitamin C), Vitamin E (a- tocopherol), Vitamin A,
Glutathione (GSH), Uric acid; Bilirubin and
Flavonoids (4).

Catalase is an enzyme present in the cells of plants,
animals and aerobic bacteria. It regarded one of the
very important enzyme in the protecting the cell
from the oxidative damage which caused by
reactive oxygen species ROS (5) .Glutathione
peroxidase is an enzymes catalysed the oxidation of
glutathione at the expense of hydro peroxide, which
may be hydrogen peroxide or another species such
us a lipid hydro peroxide (6). Superoxide dismutase
is one of the most important intracellular enzymatic
antioxidant which catalysed the destruction
(dismutation) of superoxide free radical ion
responsible for lipid peroxidation and peroxidative
haemolysis of erythrocytes, on the other hand, the
function of superoxide dismutase were resulted in
the protection of the biological integrity of the cells
and tissues against the harmful effects of superoxide
free radicals (7).

It is well known that ascorbic acid is water soluble
vitamin and actsas reducing agent. Many animals
and most of plants synthesized it from glucose, also
it has been implicated as a free radical scavenger
(8). Another of evidences revealed that vitamin C is
very important in a regulation of catabolism of
cholesterol to bile acid in guinea pig and play
essential role in lipid regulation (9). On the other
words, vitamin C participates in cholesterol
metabolism and when marginal vitamin C
deficiency was occurred this lead to increase in
plasma cholesterol concentration (10). Ii is very
clear that the dietary supplements of vitamin C and
E elevate the activities of antioxidant enzyme which
include catalase, superoxide dismutase and
glutathione peroxidase which in turn lead to reduce
the oxidative stress and intravascular damage of
internal organ (11). In fact the oxidative stress is
consider as a pathophysiological process in which
intracellular balance between endogenous as well as

exogenous pro-oxidants and antioxidant is shifted
toward pro-oxidant leaving cell unprotect from free
radical attach which in turn may cause
hepatotoxicity, neurotoxicity, and nephrotoxicity in
human and animals (12). Some researchers clarified
the S/C injection of Ivermectin in rabbits at dose of
Img/Kg B.W caused significant decrease in total
antioxidant capacity at 120 hours, whereas, the
plasma nitric oxide level showed significant
increase at 24 hours of treatment(13). This study
aimed to investigate the effects of repeated
administration of ivermectin alone and with the
combination of vitamin C on lipids profiles,
antioxidant enzymes and total protein, albumin and
globulin in female rabbits.

MATERIALS AND METHODS

Ivermectin 10% was purchased from local market
(VET Product Office, KIPRO Company, Holland)
and Vitamin C (Al-Shahba Labo, Syria).

Animal husbandry:

Forty eight female rabbits (Lepus cuniculus), (1200-
2000gm) body weight and (8-12 months) of age
were brought from local market in Basra Province.
The rabbits were housed (6 rabbits / cage) in a wire
silk cages measuring (100 X 50 X 50 cm) under
controlled animal house condition at temperature
(25 £ 3 C°) and relative humidity (50 = 5 % ) in the
animal house of Veterinary Medicine College in
Basra University. The rabbits were kept under
observation for one month. The animals were
offered a rabbit's diet, green leaves, alfalfa, and
water.

Experimental design:

Forty eight female rabbits were divided into eight
groups (6 rabbits in each group). Each group was
treated for 8 week as follows:

Group 1 : Injected (0.9 % NaCl) which acts as a
control.

Group 2: Injected (0.5 mg/kg B.W Ivermectin).
Group 3: Injected (1 mg/kg B.W Ivermectin).
Group4: Injected (2 mg/kg B.W Ivermectin).
Group 5: administered (50mg/ Kg B.W Vitamin C).
Group 6: Injected (0.5 mg/Kg B.W Ivermectin
+50mg/kg B.W Vit.C).

Group 7: Injected (Imgkg B.W Ivermectin +
50mg/Kg B.W Vit. C).

Group 8: Injected (2mg/ Kg B.W Ivermectin
+50mg/kg B.W Vit. C). The Ivermectin were given
subcutaneously and weekly, while vitamin C were
given daily and orally.

At the end of experiment (8 Weeks), the blood
samples were taken directly from the heart by using
disposable syringe and put in screw tube without
anticoagulant then centrifuged at 4000 rpm for 10
minutes to get serum for biochemical assay (Lipid
profiles, CAT, SOD, GPx, and total protein,
albumin and globulin).
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Biochemical analysis:

All the biochemical kits were measured
spectrophotometrically. Total cholesterol ~ was
measured according to CHOD-PAP method,
triglyceride was done according to Fossati and
prencipe method. Catalase was measured according
to modified method by Aebi, 1984, glutathione
peroxidase was done according to method of Flohe
and Gunzler,1984, superoxide dismutase was based
on its ability to inhibit the epinephrine oxidation to
adrenochrome. Total protein was demonstrated
according to Biuret method, and albumin was
measured according to BCG method.

Statistical analysis:

The results were analysed by one- way ANOVA
test. Least significant different test (LSD) was
calculated to test the difference between means
when there is significant differences. All statistical
calculations were carried out by the aid of the
statistical SPSS V. 22 (SPSS Inc.).

RESULTS

The results of the effect of Ivermectin alone or with
the combination of vitamin C on lipid profiles (total

cholesterol, triglyceride, high density lipoprotein
HDL, and low density lipoprotein LDL) on female
rabbits after 8 weeks of treatment are clarified on
table (1).

The total cholesterol and LDL level did not show
significant differences among all treated groups as
compared with control group. The triglyceride level
revealed significant decrease (p<0.05) in 6™ and 8™
groups as compared with control group, while HDL
recorded significant increase (p< 0.05) in 2™ ,and
6" groups in comparison with the control group.

In table(2), the Catalase level showed significant
increase (p< 0.05) in 2™ group which administered
0.5mg/Kg B.W Ivermectin, while the superoxide
dismutase (SOD) level revealed significant decrease
(p< 0.05) in 5™, 6™ ,and 7™ group in comparison
with control group, As well as, There was
significant decrease (p< 0.05) in glutathione
peroxidase level in 5™ group which administered
vitamin C only as compared with control group.
Depending on the results clarified in table (3) there
were no significant differences on total protein,
albumin and globulin level present in all treated
groups as compared with control group.

Table (1): Effect of ivermectin alone or with the combination of vitamin C on Lipids profiles of female rabbits after 8

weeks of treatment. (Mean + SE, N=6)

Groups Total cholesterol Triglyceride LDL HDL
P mg/dl mg/dl mg/dl mg/dl
1* Group
Control 91,703+ 8.222 189.280£13.815 147.966+30.071 119.05 5;13 468
0.9%Nacl a
2" Group 173.581=7.513 182.589+35.169
(0.5me/Ka VM) 115.110+ 19.865 . 189.782+58.997 .
37 Group 165.214% 7.208 112.191%7.340
(Img/Ke IVM) 125.530+ 12.459 - 138.315+31.385 b
4" Group 168.879+ 8.952 128.96515.095
(2me/Ke VM) 120.740+ 28.225 o 70.766+18.422 o
5™ Group 163.761+ 8.462 162.255+13.408
S0mg/Ke Vit.C 106.468+ 8.054 - 191.308+23.380 b
6™ Group
(O.Smg/Eg VM) 084684 4,15 144.60?;20.734 178.524438.660 170.71;:7.597
(50mg/Kg Vit.C)
7™ Group
(1mg/K+g IVM) 77 4314 7,867 162.515: 6.810 135.099219.138 132.313’24.959
(50mg/Kg Vit.C)
8™ Group
(2mg/ ke VM) 80.839 11.403 148'33%‘;25 999 160.832442.915 1212 lblci“ 95
(50mg/Kg Vit.C)

*IVM=Ivermectin, Vit.C= Vitamin C
*Different letters denote significant differences (p< 0.05) between groups
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Table (2): Effect of ivermectin alone or with the combination of vitamin C on antioxidant enzymes Catalase (CAT), Super

oxide dismutase (SOD), and Glutathione peroxidase (GPx) of female rabbits after 8 weeks of treatment.
(Mean £ SE, N=6).

CAT GPx
Groups pmol /min/ml SOD pmol/L
st
17 Group 1.916 +0.251 0.782+ 0.019 0.335+ 0.022
Control b ac a
0.9%Nacl
2" Group 3.206+ 0.846 0.827+0.016 0.370+ 0.062
(0.5mg/Kg IVM) a a a
3" Group 1.546+0.189 0.834+0.010 0.319+0.071
(1Img/Kg IVM) b a a
4™ Group 1.882+0.231 0.747+0.020 0.296=+ 0.080
(2mg/Kg IVM) b cd a
5™ Group 1.867+ 0.297 0.685+ 0.005 0.070+£ 0.018
50mg/Kg Vit.C b bf b
6™ Group
(0.5mg/Kg IVM) 1.489+ 0.220 0.633+0.018 0210 0.065
+ b f ab
(50mg/Kg Vit.C)
7" Group
(Img/Kg IVM) 1.953 +£0.272 0.709+ 0.035 0.318+0.071
+ b bd a
(50mg/Kg Vit.C)
8" Group
(2mg/Kg IVM) 2.658 £ 0.657 0.801+ 0.020 0.293+ 0.083
+ ab ac a
(50mg/Kg Vit.C)

*[VM=Ivermectin, Vit.C= Vitamin

*Different letters denote significant differences (p< 0.05) between groups

Table (3): Effect of ivermectin alone or with the combination of vitamin C on Total protein, albumin and globulin of female rabbits after 8

weeks of treatment. (Mean £ SE N=6).

G Total protein Albumin Globulin
ROy g/dl g/dl g/dl
1* Group
Control 12.685 + 1.183 8.937+ 0.492 4,085+ 0.519
0.9%Nacl
2" Group
(0.5me/Ks VM) 13.656+ 0.779 8.090+ 0.616 6.416+ 0.823
3" Group
(Img/Ke IVM) 14.400+0.703 8.842+ 0.414 3.897+ 1.067
4™ Group
(2me/Ke VM) 12.685+ 1.830 8.4850.600 5.171+£0.812
5™ Group
S0mg/Ke Vit.C 13.318+ 1.333 8.054+ 1.366 6.346+ 1.410
6™ Group
(0.5mg/ e VM) 12,684 1.832 8.668+ 0.451 5352+ 1.286
(50mg/Kg Vit.C)
7" Group
(Img/ Kf VM) 13.318 + 1.333 7.393+ 0.886 5.925+ 0.881
(50mg/Kg Vit.C)
8" Group
(zmg/lig VM) 13.574 +0.617 7.881+ 1.042 5.693+ 1.472
(50mg/Kg Vit.C)

*[VM=Ivermectin, Vit.C= Vitamin
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DISCUSSION

The results in present study revealed that Ivermectin
did not change significantly the triglyceride level in
the blood, but when combined with vitamin C it
caused a decrease in triglyceride. The decrease in
triglyceride level was due to the administration of
vitamin C. Vanapalli, et. al (14) demonstrated the
ivermectin bioavailability had been decreased by
orange juice administration in healthy volunteers, as
well as, the mechanism of decreased ivermectin
bioavailability is unknown but the fruit juices and
constituents are potent inhibitor of certain drug
transports. Similarly many researcher team showed
that vitamin C was effective in decreasing lipid
profile up to some extent but not up to statistically
significant level (15,16).This observationis in line
with (17), who suggested the supplementation of
500mg/day of vitamin C for 4weeks to patient with
hypercholesterolemiacaused significant decrease in
serum triglyceride. Similar finding but with
aanother compound (Halothane)had found the I/P
injection of vitamin C to rats caused significant
decrease in triglyceride level when compared with
group which dosing with halothane only (18).

On the other hand, the increased in HDL in present
study in2™ and 6%groupswhich are in agreement
with other investigators (19, 20). Those researchers
concluded that vitamin C prevent oxidation of LDL-
cholesterol, decrease total LDL-cholesterol and
triglyceride level, as well as, increased HDL-
cholesterol level. Moreover, another researcher
claimed that the administration of Ivermectin for 15
day was caused significant reduction in hepatic
phospholipid and cholesterol contents in rats (21).
Actually some authors explained the
hypocholesterolaemic effect of vitamin C by
prevention LDL-cholesterol from oxidative damage
and it aid in degradation of cholesterol, as well as, it
has been observed that vitamin C is needed by the
enzyme cholesterol 7 o hydroxylase in the first step
of bile acid synthesis by directing cholesterol
toward bile acid synthesis and it reduce its level in
serum (22).

The results in present study was clarified significant
elevation in catalase level in second group
(0.5mg/Kg Ivermectin), and Superoxide dismutase
level showed significant decrease in 5™, 6™ and 7™
groups (50mg/Kg Vit. C, 0.5mg/Kg,1mg/Kg IVM +
Vit.C respectively), in addition the glutathione
peroxidase level proved significant decrease in
group, which administered vitamin C only (5™
group).

In fact, the catalase is as an enzyme that
decomposes hydrogen peroxide into oxygen and
water. The increased in catalase activity in current
study can be explained due to excess free radicals
which may produced due to ivermectin
administration (23,24).This event occur in normal
dose, while when using in repeated doses, the free
radicals may be exceed than normal production
and may caused harmful effect on the body organs,
hence the activities of catalase enzyme should be

increased to eliminate these free radicals. One must
maintain that free radicals is define as an atom or
group of atoms possessing one or more unpaired
electrons (25). So the antioxidant enzymes (CAT,
GPx ,SOD, Vit. C, Vit, E, B-Caroten, Coenzymes
Q)will provide electron to free radicals to neutralize
them.However,this results were disagreement with
(26) who showed the single dose of %4 LD50 of
Abamectin (similar to ivermectin) caused significant
decrease in catalase and glutathione-S-transferase
activity in male albino rats.

In present study the SOD activity only was
decreased in groups which received vitamin C alone
or with ivermectin combination (5", 6™ and 7%).
Superoxide dismutase (SOD) is considered as the
first line of defence against deleterious effects of
oxygen radicals in the cell by the catalysing the
dismutation of superoxide radicals to hydrogen
peroxide H202 and molecular oxygen (5) and due
to Vitamin C can replace glucose in many chemical
reactions because of its structure similarity to
glucose and this is very useful in prevention of non-
enzymatic glycosylation of proteins and it mops up
free radicals formed in the body (27), so the
production of SOD diminish.

This results is in agreement with(28) who illustrated
the coadministration of Doramectin and another
antioxidant vitamin (AD;E) in rabbits were caused
decrease in superoxide dismutase (SOD) activity in
day 7 of treatment.

Generally, the glutathione peroxidase isregardedan
antioxidant enzyme that reduce hydrogen peroxide
and lipid peroxidation (29).Glutathione peroxidase
GPxactivity in current study shows a decrease in
group which administered vitamin C only. This
observation is possibly related to antioxidant
activities of vitamin C (30, 31).previous worker has
indicated that vitamin C is able to scavenger
reactive oxygen species and reactive nitrogen
species which are known to reduce glutathione
peroxidase activity due to interference on
glutathione which is a substrate for glutathione
peroxidase and they showed the administration of
vitamin C to pregnant women could reduce the
activity of glutathione peroxidase (32). Besides
another investigators found that vitamin C exhibits a
protective effect against free radical induced
oxidative damage (33).

Based on the results of table (3) there were no
significant differences in total protein, albumin and
globulin level. This finding is in accordance with
(13), who found the single S/C injection of
ivermectin (0.5mg, 1mg/Kg B.W) to rabbits did not
change or effect on the total protein, albumin and
globulin level in each concentration. In another
study, it was found that the S/C injection of
0.2mg/Kg of ivermectin to goat infested with mange
in single dose caused an elevation in total protein,
albumin and globulin(34). Some researchers (35)
claimed the S/C injection of 0.2mg, 0.4mg/Kg B.W
of ivermectin to albino rats for 8 weeks caused
significant reduction in total protein and albumin.
As well as,(36) observed decrease in total protein,
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albumin, and globulin in goat after treatment with
Ivermectin.

CONCLUSION

Ivermectin has no effect on lipid profiles and
proteins, but it causes oxidative stress. Vitamin C is
considered as ameliorative agent and can protect
rabbits.
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Physiological characteristics of halophilic actinomycetes

Saad S. Toshee and Essra G. Al-Sammak

Dept. of Biology / College of Sciences / University of Mosul / Republic of Iraq

ABSTRACT

Seventy five samples were collected from various sources (saline water and different soils environments) for the period from August 18 to
November 15, 2013. Fifty-five isolation belonging to the genera Nocardiopsis and Streptomyces, the highest rate of isolation was 77.1 % which
belonged to the genus Nocardiopsis, followed by 22.9% to Streptomyces, thirty-five isolates were selected and had been diagnosed to species level,
depending on 80 morphology, biochemical, physiological and molecular characteristics using numerical taxonomy by using cluster analysis and
simple matching coefficient with average linkage. Nineteen isolation were selected and an amplification of 16s rDNA gene which almost appeared
at 1350 base pairs, the isolates were diagnosed within the National Center for Biotechnology Information (NCBI) in USA using the Basic Local
Alignment Search Tool (BLAST), the nitrogen bases of the sequencing were compared using Mega 5 and the method of Clustal W and clustering
using the Un-weighted Pair Group Method for the arithmetic Average (UPGMA) to find the evolutionary relationship between species, the tree has
been planned split into ten main clusters A,B,C,D,E,F,G,H,1,J. The species N. dassonvillei occurred within the cluster A, and N. lucentensis within
the cluster B, and N. aegyptia within the cluster C, and N. arvandica within the cluster D, and N. halotolerans within the cluster E, and N.
xinjiangensis within the cluster F, and N. halophila within the cluster G, and S. rochei within the cluster H, and S. albiaxialis within the cluster I,
and S. cacaoi within the cluster J. Members of the genus Nocardiopsis were distinguished of being unproductive earthy odour that are unique in
members of the genus Streptomyces. Some species of the genus Nocardiopsis characterized by possessing a private structures of filaments grouped
together at the end of the aerial mycelium or may appear on both sides of the mycelium called Synnemata or may sometimes called Coremia, which
play an important role in the diagnosis and discrimination of N. lucentensis and N. halotolerance who possess these special types of structures from
the rest of the genus Nocardiopsis under study that lack of such structure. The species under study were classified depending on their ability to
grow in the presence of different concentrations of NaCl salt into three categories: Extreme halophiles that have managed growth in salt
concentrations reached more than 12% NaCl as in the species N. xinjiangensis , N. halophila and S. caccaoi, and Moderate halophiles that have
managed growth in salt concentrations less than 12% NaCl, as in the species N. aegyptia and S. rochei, and Halotolerans which was able to grow in
the presence and absence of NaCl as in the species , N. dassonvillei ,N. lucentensis, N. halotolerans ,N. arvandica and S. albiaxialis
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Estimation of Swelling Properties of Superficial Bearing Strata by using Indirect

Methods at selected regions in Basrah Governorate / Southern of Iraq
Zainab M. Abdul-Wahhab and Raid A. Mahmood

Dept. of Geology / College of Sciences / University of Basrah /Republic of Iraq

ABSTRACT

Swelling of soils is considred as a universal problem occured in different parts of the world and causes a lot of
engineering problems for the foundations and stability of building. The aim of this study is to show the swelling
properties in topsoil extended to 4 meters depth of surfacial bearing strata selected region in Basrah governorate
southern of Iraq as a study area ,and the causes leading to swelling in these soils, and suitable treatments are
selected in 10 sites distribution in selected areas and ten boreholes were drilled to take soil samples.
Accomplished tests of classification test were carried out to calculate the percentage of clay, silt and sand, water
content and Atrbergs limits. Liquid limit and plasticity index value were used to classify soils to plasticity chart.
The water content, clay ratios, shrinkage limit, plasticity index and activity of the soil are used to estimate the
swelling potential of soils according to,(Holtz and Gibbs,1956) ¢«(Lambe,1960) «(Seed et al.,1962 ) classifications .
Results showed that the soils of the study area are silty clay and clayey. Plasticity chart shows that two samples are
classified inorganic clay of low plasticity,29 samples are inorganic clay of medium plasticity and 9 samples are
inorganic clays of high plasticity .soils in Qurnah, He-Alqadisiyah, Albreha have low swelling potential, while
soils at karmit Ali, Shatt al-Arab, Asma'i, Abu AL- kassib, Shatt al-Basra and Fao have intermediate swelling
potential, and algabla samples is show low — Medium swelling potential.
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Removal of pollution with heavy metals (lead) from water by using extracting

tannic acid from some plants

Saadiyah A. Dhahir (1) Muntahaa H.Aliwee (1) and Amar M. Hmood (2)

(1) College of sciences for Women/ University of Baghdad (2) Ministry of Sciences and Technology -
Baghdad / Republic of Iraq

ABSTRACT

The issue of removal of heavy metals from wastewater had attracted a great concern due to their impacts as
pollutants for water resources by toxic materials that harm several life patterns.

In this study, extraction of Tannic Acid from husks of pomegranate, bark and remnants of black tea were
achieved. The quantitative and qualitative diagnoses were done for the extracted acid by HPLC apparatus.

Results showed the important role of Tannic acid in removing the pollution of lead our from the industrial water.
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Fine structure of vitelline envelope and yolk in some oocyte stages in Shabout

Barbus grypus Heckel, 1843 in Baghdad
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(1) Dept. of Biology / College of Sciences for Women / University of Baghdad (2) Dept. of Biology /
Colege of Education / Ibn — Alhaitham / University of Baghdad / Republic of Iraq

ABSTRACT

A sample of female Shabbout were collected from Tigris River in Baghdad and their ovaries were extracted.
Results showed for some oocyte stages that zona radiata (vitelline envelope) in primary yolk stage with multi-
Multilamellar installation, which penetrated transversely by pore canaliculi ( pore canals) that is radially to the
center of the egg and is almost a spiral shape. The vitelline envelope consisted of eleven electron dense lamellae
mutual with eleven lower electron density lamellae, and yolk platelets and cortical alveoli were appeared in oocyte
cytoplasm.
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