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FORWARD

Dear Colleagues,

1 used to start my message by the achievements we try always to do and by the idea that was born to put between
your hands our journal — IJST. Today, I write you about how our journal is moving to the new volume as we are
now in 2016, eleven years without stop, despite the challenges we faced, and despite all constraints that our
beloved Arab countries have while they are looking for more development achievements. What I want to say, is
that the only weapon, as well as the tool to proceed to the gate of development is science and how we can use and
adopt all the ways that make our cultures, our thoughts and our talents and research efforts to be converted into
practices to improve life for us and for the coming generations and let the other parts of the world listen to us
very appreciately. By this year, 1JST had been awarded a new scientific impact factor, that is (the Global Impact
Factor- GIF) of a value scored 0.81. I n addition, IJST had awarded an increase of the value scored for SJIF
to be 4.487. By the beginning of the current year, a new Editorial Board Member has joined 1JST, and it is our
pleasure to welcome Prof. Taha Al- Samarrai from University of Samarra and wishing him the best times while
in our 1JST journey.

For all what we achieved, I would like to 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
Jjournals 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 IJST, the Editorial Board Secretary of IJST. With you all, 1JST is now here,
and will continue as long as we breath, as we believe on our goal, and as we have the power from God to be with
you.

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

Today, we announce a new issue of our journal, that is the second issue from the eleven volume of 1JST, June ,
2016.

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 journey, 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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Effect of vitamin E and PMSG in some hematological and biochemical

parameters before and after parturition in Ewes

Abdelkareem A. Babe

Dept. of Animal Production / College of Agriculture/ University of Basrah / Republic of Iraq

E- mail: kareem_abbis@yahoo.com

ABSTRACT

Vitamin E and Selenium are essential for ewes, because of their ability to regulate the generation of free-radicals in
ovarian cells. The aim of current study was to determine the effect of vitamin E and PMSG on some hematological
and biochemical parameters.

The present study was carried out at Animal Field of Agriculture Collage of Basrah University. Twenty four Arabi
and Najdi ewes were divided into two groups (12 ewes for each breed) aged 2.5 — 3.5 years. First group was kept
as control, while the second group was treated with 300 mg vitamin E , 0.2 mg selenium orally/ daily for 25 days.
The ewes were synchronized by (Ram effect method) at the end of treated period. The ewes were injected by 250
.U PMSG S.C (subcutaneous). Blood samples were collected at breeding season pre parturition and 7 days post
parturition (Post— parturition). The treated groups showed elevation in fertility rate in Arabi and twin rate in Najdi
ewes. Significant increases were observed in total protein and globulin of najdi ewes at breeding season period.
Pre- parturition showed significant increase in WBC, P, Zn, Fe, of Najdi ewes and WBC, Zn in Arabi ewes. The
post parturition period revealed significant increased in total protein of Arabi ewes. There were significant
differences between two breed in percentage of twin, fertility, hematological and biochemical parameters.

Keywords: vitamin E, PMSG, sheep, blood parameters, ewes.
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INTRODUCTION

Vitamin E is a fat-soluble vitamin and is not
synthesized in the rumen. Fresh grass has high
concentrations of vitamin E (1).Vitamin E and
selenium regulate the generation of free radicals in
the ovarian cells (2). Vitamin E saves steroidogenic
enzymes from oxidative degeneration (3). The
generation of free radicals acts as a potential
influence of abnormal embryonic development (4).
Vitamin E assists the release of follicle stimulating
hormone (FSH), adrenocorticotrophic hormone
(ACTH) and luteinising hormone (LH) (5). Ewes
pass through several stages during pregnancy,
parturition and lactation represent a physiological
load to the female body (6). Synchronization is
produced by using intra vaginal impregnated
sponges, which contain synthetic progestagan as
fluorogeston acetate, FGA. Synchronization maybe
the most popular method used to improve
conception rate during season and out season
breeding (7,8). Several synchronization procedures
incorporate with injection of pregnant mare serum
gonadotropin (PMSG) at the end of the progestagen
treatment in order to improve occurrence of
ovulation and fertility in small ruminants (9). The
treatment of ewe lambs with PMSG and
progesterone had improved the percentage of
ovulation (9). It was found that there is a
relationship between the dosage of PMSG (250-500
I.U.) and the percentage of ovulation, reproductive
performance of ewe lambs (10, 11). Metabolism of
mineral substances plays an important role in
maintaining physiological functions of the puerperal
period. Minerals are important as essential nutrients
in the food of animals. Physiological status might
modify animals’ requirement to these minerals (12).
Moreover, blood biochemical parameters including
total protein, triglycerides, free fatty acids and urea
are important indicators of the healthy and
nutritional status of the animals (13).

Aim of the study

The present study aimed to determine the effect of
vitamin E and selenium on the fertility of ewes and
changes in some hematological, biochemical, and
minerals through different stages of pregnancy and
after parturition.

MATERIALS AND METHODS

The present study was carried out at the Animals
field/ College of Agriculture / Basrah University,
Iraq .Two breeds of ewes namely; Najde and Arabi
were used. Each breed consisted of twelve dry ewes
aged 2.5-3.5 years, and were divided randomly into
two groups (control and treated). The treated group
was manipulated with vitamin E and selenium
(Arvit E-S/The Arab company for manufacturing
Veterinary and  Agricultural  product  Ltd
pharmaceutical, Jordan) were used daily at dose of
300 mg vitamin E and 0.2 mg selenium orally at
time of isolation (14).

The ewes were isolated for 18 days in breeding
season to synchronize estrus cycle by (effect of ram)
at last day. All animals were treated with PMSG
(Pregnant Mare Serum Gonadotropin) (Product of
Inter Vet International B.V Manufactured in the
European Union) injected S.C at dose of 250 i.u.
The ewes were mixed with ram for mating (10 ,15).

Blood samples were collected after 3 days of mating
and one month before and week after parturition .
Seven ml of blood was taken from each animal.
Two ml was poured in sterile test tube with anti-
coagulant EDTA (Ethylene Di amine Tetra Acetic
Acid ) used for hematological analysis. Five ml was
counterfeited to isolate blood serum to estimate
biochemical measurement (16).

Hematological analysis

Complete blood count was performed according to
standard laboratory procedures. Red Blood Cells
were determined by hematocytometer (Neubaure
slide), Packed cell volume and white blood cells
were determined as described by (16).

Biochemical measurements

Total protein concentrations were determined by
using chemical kit (Bio Merieux — France).
Concentrations of albumin, ferrous (iron) (Fe),
phosphate (p) and calcium (Ca) were determined by
using chemical kit (biochemical — Germany) . Zinc
(Zn) concentration was determined by using
chemical kit of (Egyptian Company for
Biotechnology- Egypt). The value of globulin was
obtained by subtracting albumin from total protein.
Data was statistically analyzed by using SPSS
program (17).

RESULTS

Table (1) showed the results of treatment with
vitamin and PMSG .There were elevation of Arabi
ewes fertility and twin rate percentages (83.3% and
63% respectively) compared with control fertility
and twin rate percentages (40 % and 0.00%). Najdi
ewes showed decline in fertility and rise in twin rate
percentages (33% and100.% respectively) compared
with control fertility and twin rate percentage 40 %
and 0.00% .respectively.

Table (1): Effect of breed and vitamin E on
reproductive performance of ewes (Mean + SE)

Breed | Treatment | No. Twin | Fertility
% %
Arabi Control 2 0.00 40.0
Vit .E 5 63.0 83.3
Mean 315 61.65
Najdi Control 2 0.00 40.0
Vit .E 2 100.0 333
Mean 50.0 36.65
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Table (2) showed significant increase at (P<0.05) in
RBC count in post parturition period compared with
other two periods. WBC was significantly increased
at (P<0.05) in pre parturition compared with post
parturition with early stage in two breeds. PCV

showed no significant changes among stages or
between breeds.

Table (2): Effect of breeds and different physiological periods on some blood parameters of ewes

(Mean £ SE)
Breed Arabi Najdi
Period
RBC PCV WBC RBC PCV WBC
10°ml) | (%) | (10%ml) | (10%ml) | (%) | (10%mI)
Parameter
Breeding 5.67b 27.13 849¢ 517b 27.06 9.67 ¢
season +0.24 +0.50 +2.79 +0.24 +0.50 +2.79
Pre- 583b 28.18 16.5a 5.08b 28.32 11.66 a
parturition +0.24 +0.50 +3.97 +0.24 +0.50 +2.87
Post_f 6.89 2B 28.97 11.58b 8.48aA | 29.32 10.30 b
parturition .i0.31 +0.97 +3.50 +1.21 +0.83 +1.61

Different small letters refer to significant differences at(P<0.05) between periods,
and capitals letters between breeds

Table (3) shows significant elevation at (P<0.05) in
total protein during post parturition compared with
other periods and no significant different in ewes of
Arabi. Najdi sheep showed significant (P<0.05)
increased in total protein and globulin in early stage
compared with other period .The different between

breed in early stage was significant (P<0.05) as total
protein, albumin and globulin of Najdi breed were
higher in comparison with Arabi ewes. However,
there was no significant difference between the two
breeds during the other two periods.

Table (3): Effect of breeds and different physiological periods on some serum biochemical parameters of ewes

(Mean + SE)
Breed Arabi Najdi
Period . .
T°:a.' ( A“/’l“(;:)““l) Globulin T°:a.' ( A"j’;‘&:‘“l) Globulin
Pr/‘l’ 0‘3“ ' mgAomb 1 (mg/100mi) Pr/‘l’ 0‘3“ ' mgAvImY 1 (mg/100ml)
Parameter (mg ml) (mg ml)
Breeding 5.67b 27.13 849 ¢ 5.17b 27.06 9.67 ¢
season +0.24 +0.50 +2.79 +0.24 +0.50 +2.79
Pre- 5.83b 28.18 16.5a 5.08b 28.32 11.66 a
parturition +0.24 +0.50 +3.97 +0.24 +0.50 +2.87
Post_ - 689 4B 28.97 11.58b 8.48 aA 29.32 10.30 b
parturition ;0'31 +0.97 +3.50 +1.21 +0.83 +1.61

Different small letters refer to significant differences at(P<0.05) between periods, and capitals letters between breeds

Minerals of Arbai ewes showed significant (P<0.05)
elevation in P, Zn and Fe concentrations during pre
parturition period, compared with other periods and
significant (P<0.05) decreased (Zn) concentration in
pre parturition period compared with other periods
of Najdi ewes. Significant differences at ( P<0.05)

were observed between the two breeds during early
stage, as increased (p) and decreased (Zn, Fe),
where as ,during pre parturition there were increase
in Ca and p and decrease in (Fe). During post
parturition there was a decrease in (Fe) compared
with other minerals' values at similar stage of Najdi
ewes (table 4).
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Table (4): Effect of breeds and different physiological periods on some elements in blood of ewes

(Mean £ SE)
Breed Arabi Najdi
Period
Calcium Phosphorus Zinc Iron Calcium Phosphorus Zinc Iron
(mg/100ml) | (mg/100ml) (ng/dl) (mg/100ml) | (mg/100ml) | (mg/100ml) (ng/dl) (mg/100ml)
Parameter
Breeding 10.93 129b A 27.71bB 2.11abB 9.88 9.38B 3198aA 344 A
season +0.48 +1.0 +1.79 +0.15 +0.45 +1.0 +1.79 +0.15
Pre- 11.44 A 148aA 32.12 aB 2.59aB 9.37B 9.52B 36.17 bA 337A
parturition +0.48 +1.0 +1.79 +0.15 +0.48 +1.0 +1.79 +0.15
af")t(l)lsrtitzon 10.24 975 ¢ 29.58 b B 177b B ig?;g ir9i2636 341;12492;A 1(2)82?
p +0.61 +0.27 +2.76 +0.49 : : : :
Different small letters refer to significant differences at(P<0.05) between periods, and capitals letters between breeds
DISCUSSION Calcium concentration showed no significant

The rise in percentages of twining and pregnant of
treated ewes in compared with control of breeds
were due to role of vitamin E, selenium and PMSG.
According to (18), it was suggested that vitamin E
assisted the release of follicle stimulating hormone
(FSH), adreno cortico trophic hormone (ACTH) and
Latinizing Hormone (LH). PMSG has two
hormones: FSH and LH, which activate and
stimulate follicular development and ovulation (19).
The significant elevation at (P<0.05) in RBC count
in post parturition period in two breeds were duo to
an increase in body metabolism of this stage, which
need high quantity of oxygen to maintain milk
synthesis. The blood forming organ automatically
produce large quantities of extra red blood cells
(20). WBC were increased significantly (P<0.05) at
last stage of gestation and post parturition. The
variations in white blood cell (WBC) in ewes was
also due to age, physiological stage, stress reaction
of an ACTH- hormonal and infection (21), or may
be due to the physiologic stress induced by the
pregnant state (22). The present study agreed with
(23, 24). Total WBC may be elevated in late
pregnancy in sheep. The Arabi ewes observed
significant (P<0.05) increase in total protein in post
parturition. The higher values of total protein in
lactating ewes due to prove the high energy need to
milk synthesis especially during the post parturition
(25). The total protein of Najdi ewes decreased-
significantly (P<0.05) at post parturition, due to a
decrease in globulin concentration in this stage in
present study. Total protein decreased due to a
decrease in serum globulin (26), or may be the
decrease in total protein in post parturition because
the Najdi ewe lambing twin and used more quantity
of total protein in milk. synthesis. The globulin rise
significantly (P<0.05) at early stage associated with
immunity may be due to the physiologic stress
induced by the pregnant state (22). Significant
(P<0.05) elevation and declining of minerals
concentration in plasma at different stage of
gestation and post parturition, may be the reason for
this different, changes in physiological status and
feed (type, quantity, quality) of animals.

difference in the present study, which agreed with a
study conducted by (27), who suggested that no
statistical differences between were observed before
and after parturation in Ca levels in goats.
Phosphorus concentration had significantly elevated
at (P<0.05) in pre parturition period. Thus, these
results are in agreement with studies of (27,28).

It was demonstrated that in lactation stage, there
was a decrease the level of P when compared with
pregnant ewes (29). Zinc concentration showed
significant ( P<0.05 ) elevation in pre parturition
period. The need for zinc increases during
pregnancy and lactation stages because of the
greater demands of normal embryogenesis, fetal
growth, and milk secretion. The total demand in a
full-term pregnancy is the need of fetal growth and
reaches a peak increase in the third trimester (30).
Iron concentration showed significant (P<0.05)
elevation in early and pre parturition periods, that
might be caused by the high demand of Fe by fetus
during pregnancy. This result on Fe was in
agreement with findings of studies (27,31). The
differences between two breeds (Arabi and Najdi) in
the present study in some blood parameters were
shown in table (2). Significant elevation in RBC
count in early stage of gestation Najdi ewe
compared with RBC count Arabi ewe. Table (3)
showed significant elevation in early stage total
protein ,albumin and globulin in Najdi ewe
compared with Arabi ewe. Table (4) showed
significant increase in mineral concentrations in
carly stage in phosphorus and decline in Zn and Fe,
pre parturition stage appeared significant increase in
Ca, P and decreased in Zn and Fe concentrations.
The post parturition stage showed decrease in Zn
and Fe in Arabi ewe compared with Najdi ewe .
These results were because the animals were lived
in one farm. The reference values of indices
determined in blood may vary according to breed
and are affected by age and to a certain extent also
by breeding conditions (32).

In conclusion, the administration of vitamin E and
PMSG increase percentage of fertility rate in Arabi
and twin percentage in Najdi ewes.
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ABSTRACT

In medical applications, the accurate registrations of two images are very important issue in order to achieve
optimal results. The present study introduced a technique that mixes the pixel and feature matching methods. The
study produced a registration method which matched MRI brain samples. The method was validated and
parameters were tuned to increase the accuracy and speed of the registration process. The registration process is
divided into four main steps: feature extraction, find matches, ICP Algorithm and align processes. The feature
extraction step admits desirable operations, which have been shown to greatly ameliorate the registration process.
The main step is to extract key points using, Harris corner detector. The key points are then paired to provide point
correspondences. The alignment process uses the ICP algorithm to implement a rigid transformation using point
correspondences. Results show that registration using the proposed method has produced relatively good results
and that it is very important to find interesting features and strong point correspondences.

Keywords: Image registration, feature extraction, feature matching, image alignment
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INTRODUCTION

In the medical field, image registration techniques
have been crucial research region because they are
useful and important in many application areas,
such as assisting the surgeon to determine the exact
positions of the incisions of the patient’s body, in
addition to use image alignment technology, which
is most useful in disease diagnosis that make it
easier and gives more accuracy to the results. The
image alignment have many uses in surgical
education (1,2).

A variety of techniques are implemented for the
image registration task, but no algorithm works are
100% accuracy. Traditional algorithm of image
registration focuses on pixel-to- pixel treatment ,that
are slow and use error criteria in such a way (3). The
recent techniques in image alignment use feature
based treatment that depends on features extracted
from images rather than pixels (4).

Feature based techniques present more hardy against
scene motion and are in theory faster. The public
feature points are used to create the associations
between the images which makes them suitable for
automated registration (4,5). The performance of
feature-based approaches to image registration relies
on the chosen feature extractor, but the optimal
feature extractor is typically different from image to
image, or even pixel to pixel (6).

In the present study, researchers tried to get benefit
from properties of two approaches to gain robust
results, to obtain the properties of feature based
method from feature extraction and matching steps
and gain from ICP algorithm the rigid
transformation on each pixel or feature in order to
registration the two images (7).

METHODS AND
APPLICATIONS

EXPERIMENTAL

The proposed system

The aim of the present work is to perform the
registration process of two images in automatic
strategy. The main contribution of proposed method
is to find the important features by clustering them
according to their neighbors and find the correct
transformation parameters iteratively using iterative
algorithm and finally align two images by
depending on the weight value for each pixel . In
this system we propose modification for three steps
in image registration process.

Image registration method

Presently, the most common techniques for
registration process is iteratively method that called
“ Iterative Closest Point (ICP)”. This algorithm
depends on a set of matches of pixels that founded
between two images in some way that ensuring the
accuracy of these matches and later minimizing the
measuring error iteratively. In order to satisfy this
goal we used a technique through four steps.

Initially, we extracted the important features from
the two images, then we found the matched features
using the clustering strategy, after that we used
these matches in ICP algorithm to calculate the
transformation matrixes where those matrixes were
used to perform aligning process.

Regarding ICP method, the researcher used an
improved method to align two images in the same
position and same dimensions using feature — based
method to extract the matching features and using
pixel — to — pixel algorithm for alignment these
images. The data that used in this work is DICOM
images 512x512 pixels. Figure (1) illustrates the
block diagram of the proposed system, and figure
(2) shows some examples of these images.
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Unregistered image

Reference image

Extract features from two images
using Harris detector
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Find matching features

h 4

Find Rotation and Translation matrix using
ICP algorithm

v

Aligning process
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Registered image

Figure (1): The block diagram of the proposed system
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Figure (2): Some examples of images

1. Feature extraction: Through this step, the two
input images are taken and the features are extracted
from these images using the Harris corner detector
(figure 3). The Harris detector can detect similar
regions between images that are correlated
through affine transformation and have various
illuminations. Strong features that can be detected
from an image are essential in order to find couples
of features inside so as to assist the registration
process, which ordinarily can be computationally
costly. The features provided by the Harris corner

decoder are local and constant to image size and
angle of position, thereby giving them quite strong.
These features are also strong in response to
converts in illumination and minor changes in
viewpoint.
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Figure (3): Harris corner features

2. Proposed matching features: Throughout this
step we found the correspondences or the similar
features in these two input images instead of using
all features that extracted from two images. This
step gives more accuracy and speed up the work.
We use a technique to increase the reliability of
point correspondences by clustering three features
together and examining if they are the identical in
the unregistered image as in the reference image.
The probability is much higher for clusters of being
right than for singular feature matches.

In this procedure the features vector that obtained
from previous step ( Harris corner detector) were
utilized, and the output of procedure is the set of
centroids, which were used as inputs to the next
step. This work is intended to provide a contribution
to determine the correspondences between two
images. It helps an automatic feature selection. In
addition to the higher performance of the
registration method by restricting to fewer features
reduced at the same time the complexity of the
whole technique. This also helps the results to be
better interpreted.

After local clusters are specified in two images, a
point-matching scheme requires to be implemented
to find similar points in two images by intends of
analyzing the clusters. Once they are matched they
are referred to as point correspondences (figure 4).
Matches are established by evaluating a similarity
measure or distance measure.

If we have two pixels R1 and R2 , the euclidean
distance is:

DR, Ry) =1/(x, = %,)* + (3 = ¥5)* oo

If there is a pixel R; and group of pixels F, the
euclidean distance among them is:

D(R,,F) =min D(R,,F,) ........ 2)

The real implementation of such scheme requires
assessing a distance or similarity mark of every
interest point in one image against every interesting
point in the other image. Bad pairs are removed and
good pairs are selected after examining the best
match mark against other match marks for each set
of correspondences.

The refuse of couples of pixels is implemented upon
pixels which their distances from other are greater
than the specific threshold.

(1)



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81

Vol. 11, No.2, June 2016

16

Figure (4): Correspondences points between two images

3. ICP (Iterative Closest Point) Algorithm: The
ICP (Iterative Closest Point) algorithm is commonly
used for geometric matching of images when a
firstly approximate of the proportional poses is
known. The ICP algorithm has become the prevalent
technique for matching images focused strictly on
the geometry, and sometimes color, of the images.
ICP starts with two images and firstly suppose for
their proportional stiff -body transform, and
iteratively improve the transform by repeatedly
creating couples of same in pixels on the images
and decreasing an error metric. Repeatedly creating
a group of seamen pixels using the actual
transformations and finding new transformations
that decreases the error metric (9). Many variants
have been introduced to the basic ICP concept. We
may classify these variants as affecting one of six
stages of the algorithm (10):

1. Selecting groups of pixels randomly from the two
images

2. Matching these pixels to each other.

3. Weighting the matching pixels .

4. Rejecting matches that below a specified
threshold .

5. Evaluate an error metric based on the matches
pixels.

6. Decreasing the error metric.

We preferred to use this algorithm because it is very
sensitive to image scale and rotation and it is
provide a high accuracy for image alignment , but it
have some limitation in time performance if we can
finding features couples in advance , that can speed

up the performance of the algorithm and give it
more strong in various results. In order to speed up
the registration step and owing to the robustness of
the Harris corner features, the known point
correspondence based on section 4.2 was utilized.
The alignment process uses the ICP algorithm to
calculate a rigid transformation using point
correspondences.

4. Proposed alignment method: This technique
depends on the difference of the images that are
minimal. If I; and I, are two images that tend to
overlap, we will assign the weight value (w) to the
pixels in these images, where both images will
contribute equally to create stitched images . The
value of (w) is either 1 or 0 . If w=0 then the pixel
has no effect in composite image while when w=1
implies the pixel is copied there (figure 5).
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Figure (5): flowchart of alignment process

RESULTS
. . 15
The alignment results obtained from our approach
are summarized in figure (6). This figure revealed 1.4
that the convergence rate and error of registration 1o N
.. . . . . . . - e
was minimized iteratively, in each iteration the s
mean square error was minimized . In this method £ 1 *
we provide minimal value of error. We reached to £ os .
success rate 0.32 and the time taken in process was £
% 05 *
1.7 seconds. 2
0.4 B
0.2 .
*
0 =
1 2 3 4 5 6 7 8 9

iteration number

Figure (6): Convergence rate for proposed system
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DISCUSSION

To implement the proposed method, database
which have 10 different sequences were used, each
of them have 120 images with (640x480)
resolution. Most registration techniques use Target

Registration Error (TRE) to evaluate the quality
and performance of these techniques. In this
method target registration error and root mean
square error were used to evaluate the accuracy.
Table (1) exhibits the results for all sequences.

Table (1): Experimental results of proposed method

TRE

Squence 1 0.37
Squence 2 0.37
Squence 3 0.67
Squence 4 0.72
Squence 5 0.38
Squence 6 0.20
Squence7 0.37
Squence 8 0.37
Squence 9 0.38
Squence 10 0.28

RMSE TIME/Sc¢
0.41 2.5
0.41 2.5
0.63 2.3
0.67 2.4
0.41 2.5
0.34 1.7
0.41 2.5
0.41 2.5
0.41 2.5
0.32 1.8

From these results, it was found that the method
reached best accuracy with sequence 6, where the
target registration error had minimum value , but
the mean sequence error was minimum in sequence
10 and sequence 6 satisfied short registration time .
All sequences had gained best results and the
accuracy ratio is accepted comparing with another
registration methods. Comparing with (8) the TRE
had decreased from 0.31 to 0.20 and RMSE
decreased from 0.76 to 0.32.

CONCLUSION

The present study introduced an image analysis
technique that can be used for image alignment that
gives high accuracy to get faster performance.
Image registration using feature based method is
faster and always successful to reach the accurate
results rather than pixel registration methods which
are slower and do not always reach to accurate
results. This method is active because it successfully
removes the seams and discontinuities on the
composite images. The algorithm implements very
well in detecting the matches of clusters of features
between images and aligning them with high
accuracy and low time performance.
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ABSTRACT

Oral candidiasis is a common oral mucosal infection, that in some patients if the lesion was untreated, may lead to
serious complications. Several searches pointed out to low level laser therapy as a treatment modality alternative
to conventional medicines. Low level laser has efficacious in modulation of salivary immune markers.

The aim of this study was conducted to evaluate the salivary level of IL-6, IL-10 and IgA pre and post laser
therapy and compare them with Nystatin antifungal therapy.

Forty two (42) patients with Candida induced denture stomatitis were divided into 2 groups; laser group was
radiated with 60 mW, 660nm diode laser in alternative day therapy for 10 days. Nystatin group was given
Mycostatin™ oral suspension 100 000 U three times daily as topical mouth therapy. Salivary swab for estimation
of Candida albicans colonies cultivated on agar media. Elisa method was performed to determine the salivary
levels of IL-6, IL-10 and IgA pre and two times post treatment.

Results showed that salivary IL-6 concentration was reduced slightly in Nystatin and laser groups. Comparing pre
and post laser therapy, there was no statistically significant difference found. IL-10 concentrations were reduced in
both study groups, but the reduction was not statistically significant inside each group.

Salivary IgA was reduced in Nystatin group but statistically, there was no significant difference within the group.
In laser group IgA concentration was increased but, statistically there was no significant difference in this group.
By comparing between Nystatin and laser group, all salivary markers showed that no statistically significant
differences.

The study concluded that low level laser application decreased the IL-6 and IL-10, and increase IgA release after
Sexposure sessions. However, statistically there was no modulation of these marker pre and post radiation and
when comparing with Nystatin therapy.

Keywords: candidiasis, low level laser therapy, cytokines, IgA
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INTRODUCTION

In recent years, the risk of opportunistic fungal
infections has significantly increased in patients
who are severely immunocompromised such as in
human immunodeficiency virus infection, organ or
bone marrow transplantation and cancer
chemotherapy (1-3).

Immune mechanisms against Candida infections are
potentially protective and comprise specific and
non-specific immunity. Protective immunity in
Candida associated denture stomatitis is mainly
linked to Immunoglublin A (IgA) antibodies and
cell mediated immunity (1,4). The antibodies may
be a first line of defence against candidiasis. They
prevents organism adherence to the mucosal surface
(2,5). The relation between Candida stomatitis and
cytokines may be altered. Interleukin 6 (IL-6) level
in saliva was significantly increased when compared
with healthy subjects, therefore it is considered as
an objective marker for diagnosis and detection of
this condition (6). IL-10 is anti-inflammatory
cytokine  that inhibits the secretion of
proinflammatory cytokines and impair anti fungal
effect or functions by phagocytes (7,8). IgA in
patients with Candida induced denture stomatitis,
there is elevated level of these antibodies against C.
albicans (2,9). The wide use of topical and systemic
antifungal among immunocompromised patients
resulted in increase number of isolates resistant to
this therapy. This resistance is mainly associated
with severe immunosuppression, and long period of
treatment, hence the development of alternative
therapies for oral candidiasis without the use of
medicines is demanded (10,11). One of the effective
methods is by using phototherapy, specifically low
intensity laser radiation (10,12). In patients with
Candida induced denture stomatitis, laser therapy
resulted in a significant decrease in salivary
proinflammatory cytokines TNF- a and IL-6. These
patients were treated by 685nm GaAlAs diode laser
for 5 days a week for four consecutive weeks (13).
Another study concluded that IL-10 was reduced
while TNF- o and IL-6 had same effect after 660 nm
low level laser (LLL), and noticed the local
application of energy is more efficient than dividing
it around the inflammation area (14). Treatment of
oral mucositis by 35 sessions of 660 nm laser
resulted in significant reduction of salivary IL-6.
But there was slight reduction in salivary IL-10 after
laser irradiation with no significant difference
compared with non radiated control group (15),
while 7 days of treatment had shown increase in the
level of salivary IL-6 (16). A further study
conducted by (17), revealed the immunomodulating
effect of LLL on delay type hypersensitivity, as very
significant reduction in the density of the
inflammatory infiltrate and by a significant
reduction in the levels of TNF-a, INF-y and IL-10.
Investigations using laser on Candida infection
encourage further in vivo studies to explore the
potential application of this protocol for oral
candidiasis.

Thus, the aim of the present study was to evaluate
the immunological marker in oral candidiasis
patients by applying certain parameters of low level
laser irradiation.

PATIENTS AND METHODS

Patients recruited for the study must be fulfilled the
clinical selection criteria of oral candidiasis plus the
trial Candida albicans positive culture in mucosa or
saliva. Patients were collected from the oral
medicine clinic, College of Dentistry, Baghdad
University, and from Specialist Dental health
centres in Baghdad city. All patients were informed
about the nature of this treatment and informed
consent form was obtained from all participants.
Participants' legal guardians in accordance with the
College of Dentistry, Baghdad University and
signature of approval were achieved.

Clinical signs in palatal mucosa consistent with oral
candidiasis were categorized as Newton's criteria
(18); Grade 1: pinpoint hyperaemia; Grade 2:
generalized erythematous type; Grade 3: granular
type. The patients were requested to refrain from
the use of any medicaments throughout the trial.
Forty two patients were divided into 2 groups;
Nystatin group: (N=20): patients with Candida were
given antifungal Mycostatin™ (Nystatin) oral
suspension 100 000 U (SB Egypt L.L.C). The
patients were instructed to use 1 ml three times
daily for two minutes. They have used the dropper
to place the liquid inside the mouth near to the
affected areas and were tried to swish the
suspension around the mouth and then keep it on
the affected areas for as long as possible before
swallow and not to eat or drink anything post
rinsing at least for an hour.

Laser group (N=22) patients were subjected to
Indium-Gallium-Aluminum-Phosphide  (InGaAlP)
Photonlase 1 laser applications with 660 nm
wavelength. In screen of display of the device the
laser parameters was adjusted by selecting the
output power 60 mW, CW and energy density 10
Jlem®. Then the display screen showed the
accumulated dose (expressed in Joules), in real
time. The application time (which is automatically
calculated by program based on the value supplied,
here the time delivery per point was 4 seconds,
patient would receive each point 0.24 J (each
session a 3.1 joules) though total time calibrated
about 52 seconds for each session according to the
following equation:

Time (sec) = Energy (Joule) / power (Watt).

For each point:

Time (sec) = 0.24 J/ 0.06 W = 4 sec (that display on
screen at each beeps of the device indicating end of
point dosage).

For session: Time (sec) = 3.1 J/0.06 W = 51.6666.

Patients had laser applications in alternative days,
the probe was held perpendicularly and slightly
contact with oral mucosa. The spot technique was
used with a slight overlapping in order to evenly
distribute energy covering all palatal mucosa.

Unstimulated Saliva Collection was performed
when patients were instructed to refrain from eating
and drinking for 1 hour prior to salivary collections.
All collections were performed between 8:30 and
11:00 AM. Subjects were instructed to swallow to
clear the mouth of any accumulated saliva, tilted his
head forward, and whole unstimulated 2 ml of
saliva was allowed to pool in a disposable sterilize
plastic container. Palatal mucosa and salivary swab
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was plated immediately to the Sabouraud dextrose
agar plate then sent to microbiology laboratory,
incubated aerobically at 37 °C for 48 hours. Gram
stain and germ tube was done for identification of
Candida albicans. Saliva sample were centrifuged
for 10 minutes at 3000 rpm, and the supernatant
aliquot stored at —65°C wuntil immunological
analysis. In Nystatin group, saliva sample was
collected in baseline first visit and after two days
during medicine administration. In laser group, the
sample of saliva was collected pre laser therapy
every two laser session start at baseline (three
sample of saliva were obtained from each patient).
Elisa (abcam CO., USA) was performed to
determine salivary 1L-6, IL-10 and IgA. The assay
was performed according to manufacture
instructions.

Data analysis was created with Statistical Package
for Social Sciences version 21 (SPSS). The age is a
normally distributed variable and was therefore
conveniently described by mean, SD (standard
deviation). The statistical significance of mean
change after treatment was assessed by Wilcoxon
signed rank test. Paired observation is 2 repeated
measurements for the same subject separated by an
intervention or some time factor. P value less than
the 0.05 level of significance was considered
statistically significant.

RESULTS

Out of the 42 patients eligible for inclusion in the
study, the patients were randomized into equal size
groups, however only 37 had valid results, the
remaining 5 patients were excluded from the study
for different reasons.

There were N=17 in Nystatin treatment group (3
males, 14 females), their age ranges between 38-72
years, mean age +SD was 55.1+11.1. Laser
treatment group N=20 (9 males, 11 females) age
ranges 30-75 years, mean age £SD was 56.3+13.4.
At base line pretreatment, most patients had grade
2diffuse erythema (17), 8 in Nystatin group and 9 in
laser group. Papillary hyperplacia was 11 patients
(4 in Nystatin group and 7 in laser group) and least
number were patients categorized as grade one pin
point erythema that was 9 patients (5 in Nystatin
group and 4 in laser group). There was no
significant difference noticed between the two study
groups (P=0.69).

The immunological changes after 4 days therapy
were shown in tablel. In Nystatin group, there was
reduction in IL-6 concentration by 3.52 in median
value, but statistically, there was no significant
difference between pre and 4 days post treatment
(P= 0.13). In laser group the IL-6 also reduced
(median of changes = -0.39) with no significant
differences statistically (P, Wilcoxon-signed rank
test = 0.97).

Salivary IL-10 concentration in Nystatin and laser
groups was slightly reduced (median changes = -
0.15 in Nystatin, -0.16 in laser), therefore,
statistically, there was no significant difference
within the groups after 4 days of treatment and no
significant difference between two groups (P,
Wilcoxon-signed rank test=0.61).

The effect of 4 days therapy (changes) on salivary
IgA comparing to its pretreatment level, in Nystatin
group was observed increasing in IgA concentration
by 25.4 but statistically, there was no significant
changes between pre and 4 days post treatment
(P=0.55). Also in laser group, the median of
changes was increased after three doses of laser
irradiation (18.45). But statistically, there was no
significant changes (P=0.2).

By comparing between two study groups according
to IgA concentration, there was no significant
differences between them statistically (P, Wilcoxon-
signed rank test= 0.56) (Table 1).

In comparison of salivary immunological marker
concentration after 8 day of therapy with
pretreatment level (baseline) (Table 2), in Nystatin
group, median of IL-6 salivary concentration was
reduced slightly (median of changes = -1.37), so as
laser group (median of changes = -1.35). However,
there was no significant difference between two
type of treatment (P= 0.66).

The median value of IL-10 concentration reduced
after 8 day in both study groups, but this reduction
was not statistically significant inside each group.
No significant differences found between the two
groups (P=0.66).

Salivary IgA was markedly reduced in Nystatin
group patients (median of changes= -42.85) but
statistically, there was no significant differences
within the group (P=0.14). In laser group and after 4
doses of laser irradiation after 8 days, the average
concentration of sIgA was increased (median of
changes=51.15).  Statistically there was no
significant differences observed within this group
(P=0.33).

In comparing between the effect of two modalities
of treatment according to IgA concentration, there
was no significant differences between them
(P=0.11).



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81

Vol. 11, No.2, June 2016 22

Table (1): The effect of 4 days of therapy (changes) on immunological aspect compared to its pretreatment level in each

study group
at baseline after 4 days of Ehm:’g“ alter 4 < i (pair?d est)
e P ays of Wilcoxon signed rank
freatment test
Range (1.76 to 82.07) (0.85 to 38.58) (-46.78 to 12.09)
Median 9.67 7.01 -3.52
-6 Nystatin Inter-quartile range (4.71 to 26.49) (1.64t027.2) (-5.08t0-0.12) 0.13[NS]
pg/ml N 13 13 13
Mean rank= 11.8
Range (0.44 to 34.39) (0.83 to 26.29) (-8.1 to 19.25)
Median 6.195 5.86 -0.395
Laser Inter-quartile range (0.71 to 11.91) (2.31 to 10.93) (-3.42t0 1.83) 0.97[NS]
N 14 14 14
Mean rank= 16.1
Paired (Wilcoxon-
signed rank test) N
Range (035 to 50) {(0.23t01.53) (1947 t0 0.92)
Median 0.73 0.51 -0.15
Nystatin Inter-quartile range 041 to1.17) (0.39t0 0.58) (-0.56 to 0.02) 0.06[NS]
N 13 13 13
Mean rank= 13.2
Range (0.42 to 44.57) (0.21108.57) (43.03 t0 4.77)
IL 10 Median 1.04 0.865 -0.165
pe/ml Laser Inter-quartile range (0.59 to 3.66) (0.59t03.24) (-0.45 to 0.42) 0.68[NS]
N 14 14 14
Mean rank= 14.8
Paired (Wilcoxon-
signed rank test) QR
Range (6t0 154.5) (5.7 to 123) (-111.3 to 87.1)
Median 35.8 43.2 254
Nystatin | Inter-quartile range (23.2to 114.4) (22.81070.2) (-90 to 49.7) 0.55[NS]
N 13 13 13
Mean rank= 13.1
Ig-A Range (6t0 174.5) (47 to 174.5) (1075t00.1)
ng/ml Median 111.5 130.7 18.45
Laser Inter-quartile range (37.7 to 154.5) (81.3 to 154.5) (-6 to 63) 0.2[NS]
N 14 14 14
Mean rank= 14.9
Paired (Wilcoxon-
signed rank o]

Table (2): The effect of 8 days of therapy (changes) on immunological aspect compared to its pretreatment level in each

study group
5 P (paired test)
at baseline after 8 days of changes after 8 . :
(pretreatent) ueatm{at days 0%' treatment ‘Vllc""““t:‘sf‘“dr“"k
Range (1.76 to 82.07) (0.24 to 48.71) (-33.36 to 15.62)
Median £ 17.53 -1.37
L6 Nystatin Inter-quartile ranse (5.13 to 30.85) (2.74 to 22.55) (-13.71 to 2.75) 0.44[NS]
pz/ml ™N 10 10 10
Nean rank— 9.0
Range (0.44 to 34.39) (2.13 to 84.67) (-9.24 to 72.76)
Median 7.895 6.06 -1.325
Laser Inter-quartile ranse (2.25 to 2.195) (258 to 18.7) (-6.31 to 4.305) 0.67[NS]
N 12 8 8
Mean rank— 10.1
Paired (Wilcoxon-
signed rank test) 0.66[Ns]
Range (0.35 to 50) (0.31 to 1.48) (2937 to 0.27)
Median 0.73 0.62 -0.04
Nystatin Inter-quartile range (0.41 to 0.91) (0.37 to 0.78) (-0.19 to 0.06) 0.41[NS]
N 10 10 10
Mean rank— 10.0
Fiio Rangze (0.42 to 44.57) (0.55to 1.3) (-2.85 to 0.88)
pe/ml Median 1.07 077 -0.17
Laser Inter-quartile range (0.66 to 3.73) (0.63 to 0.9) (-1.66t0 0.11) 0.26[NS]
N 12 8 8
Mean rank— 8.9
Paired (Wilcoxon-
signed rank test) 0.66[Ns]
Range @ to 154.5) (5.8 10 96.7) 1417 to 75.6)
Median 552 22.7 -42.85
Nystatin Inter-quartile range (23.2to 119) (12.8 to 35.9) (-96.9t0 16.7) 0.14[NS]
10 10 10
Mean rank— FoT:
Iz A Range (6 to 174.5) (5.9 o 153.3) (148.6 (0 97.0)
ng/ml Median 92.65 128.45 51.15 0.33[NS]
Laser Inter-quartile range (30.85 to 51.5) (112.8 tol41.65) (-12.05 ta97.15) :
N 12 8 8
Mean rank— 11.8
Paired (Wilcoxon-
signed rank test) DANS]
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DISCUSSION

Cytokines are regulatory proteins produced by
immune cells and other cells of the body. Cytokines
may exert pro inflammatory and anti-inflammatory
effects. The abnormalities of various cytokines may
reflect the imbalance among different immune cell
subsets contributing to pathogenesis of disease
(19,20).

The cytokines investigated in this study were
chosen based on the fact that they represent
important member of pro inflammatory (IL-6) and
anti-inflammatory cytokines (IL-10). In addition,
IgA is antibody molecule playing an important role
in cell mediated immunity and is considered first
line of defence against Candida (1,2,4,9,21).

Many patients were diagnosed with clinical
apparent Candida associated denture stomatitis,
however the investigators faced limitation in
recruiting patients since the lesion is associated with
minor symptoms and due to frequent or multi
visiting treatment plan.

The effect of laser radiation after 4 days of
treatment (after two doses of laser radiation) on
salivary IL-6 level is observed slightly reduced, and
the reduction was continued till day 8 (after 5 doses
of laser radiation), but statistically there was no
significant difference before and after treatment.
Also in comparison to Nystatin group, there was no
significant difference although the IL-6 in Nystatin
group was reduced more than laser group at the end
of the treatment.

The anti-inflammatory efficacy of low level laser
therapy (LLLT) has been controversial. While some
searches have not found any effect from LLLT on
inflammation, some findings showed that TNF-a
decreased (22-25), but not change the level of IL-6
(22,23). However, others showed increase in IL-6
accompanied with increasing TNF-a (16).
Simunovic-Soskic and other colleagues concluded
that salivary IL-6 has been significantly decreased
after laser therapy in patients with denture
stomatitis, the study had used long term of
treatment in which 685nm diode laser for 7 min
exposure time for five days in a week and for 4
consecutive weeks (13). Pezelj-Ribaric et al used
the same parameters and dosimetry in treatment of
burning mouth syndrome and the study reported the
same results of highly significant decrease of
salivary IL-6 level (25). The significant reduction of
IL-6 has shown by using 25 mW power output, 660
nm laser for 35 sessions for treatment of oral
mucositis (15).

The controversy of this study with others is
probably related to the critical dose of LLLT that
appears reducing proinflammatory cytokines,
related by lower levels of IL-6 which suggest less
damage to the oral mucosa (14,15, 24,26, 27).
Interlukine-10 is anti-inflammatory cytokine which
inhibits the secretion of pro inflammatory cytokines
and impair anti fungal effect or functions by
phagocytes, it increased the innate antifungal
resistance (7,8,28). In vitro, C. albicans induces
immunosuppression in which increased IL-10
production by macrophages (29). In the present
study, salivary IL-10 was slightly reduced after
laser irradiation, but the result did not reach
statistical significance between baseline and after
day 8 of treatment (after 5 doses of LLLT) which
agrees with the results reported by Oton-Leite, et al

(15), however disagree with results of Silva et al,
who used 660 nm LLLL in treatment of oral
mucositis for 7 sessions continuously (16). Other
studies that used 660 nm have concluded decreased
level of local IL-10 post laser therapy (14,17).

In present study, with regard to salivary IgA
concentration, the data showed an enhancement for
those patients undergoing LLLT in most the times
evaluated (after 4 days and 8 days of laser therapy);
however, this difference was not statistically
significant when compared with the Nystatin group.
Low level laser therapy was used in treatment of
inflammation of oral candidiasis in a based on a
biomodulation effect (biostimulation or
bioinhibition). Biostimulation has been used
clinically for decreasing inflammation (13, 23, 30-
35) However, the mechanisms underlying the anti-
inflammatory properties of low-level laser remain
unknown (13,15,27). After tissue radiation, DNA-
RNA-protein system is stimulated and mitotic
activity of cell is raised (36). This occur through
modification of cellular homeostasis of the
mitochondria promoting a cascade of events in the
respiratory chain of cytochromes, cytochrome
oxidase and flavin dehydrogenase that permit
absorption of light (37, 38) that lead to increase in
mitochondrial content of ATP, transmembrane
potential and pH and changes in ultrastructure of
organelles. These changes in mitochondria promote
cell division (31,35,39). Multiplication of the
nucleus and cytoplasm cleavage of immune cells
like neutrophil and macrophage lead to increasing
immune response (35, 40). Low level laser
increases the depressed suppressor T-cell functions
but does not decrease hyperfunction of helper T-
cells. In this case, anti-inflammatory effects
stimulate suppressor T-cell deficit and this is differ
from mechanism of steroidal medication that
decrease hyperfunctioning inflammatory cells (35).
T-cell and macrophage mediated activation of the
immune system is important in the host defence
mechanisms in oral candidiasis (19). Macrophages
exposed to low level wavelengths release cytokines
which stimulate fibroblast proliferation and the
production of cytokines, thus influencing the
inflammatory process and healing (30,41) This
results in a rapid and more epithelialization and
regeneration of mucous membrane in the area of the
lesion (42,43). In addition, LLLT improve
peripheral circulation, oxygenated hypoxic cells and
help in removing noxious products (35,44) . The
migration of leukocytes, in turn, produces further
antiinflammatory cytokines and other mediators
(15, 35), lead to decrease the inflammation on site
of infection. LLLT reduced proinflammatory
cytokines such as TNF- o and IL-6 (13). And this
depends on dose of laser radiation (14,24,26).
During low grade inflammation, induced by
Candida infection, cytokines may provide a
regulatory link among secretory immunoglobulin
production (19). There is positive shift in the level
of T-lymphocytes, immunoglobulines, such as IgA
and IgM, as well as lysozyme in saliva under the
effect of a laser irradiation of the oral mucous
membrane when there was induction of humoral
immunity by low level laser, as indicated by
induction cytokines that appeared to be inducing
IgA production (45).

Although this clinical trial selected patients with
similar treatment protocols for oral candidiasis.
There were some limitations, from reviewing the
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literature, a lot of controversies were found on the
relation between salivary cytokine concentration
and oral candidiasis which could explain the great
variability found in the concentration of
inflammatory mediators from one patient to another
in this study. This is because of the many factors
that cause limitations as nutritional status (46),
stress (47), age, rate of salivary flow, bacterial
colonization, presence of periodontitis, hormonal,
individual genetic influence and methodology
which could explain the great variability found in
the concentration of inflammatory mediators from
one patient to another in this study (13, 15,48).
Despite its limitations, this trial provides evidence
that LLLT brought about a clinical improvement in
Candida induced denture stomatitis patients.
However, it was not possible to establish
completely the exact mechanism of action of laser
therapy in oral candidiasis. It is still far from
thoroughly elucidation due to the fact that it is a
dynamic process involving biological events
influenced by the oral micro-environment.
Therefore, additional studies with large numbers of
subjects and different protocols of laser irradiation
are warranted in order to understand the effect of
LLLT.

CONCLUSION

In spite of the reduction in the salivary level of 11-6,
IL-10 and IgA, statistically low level laser
application after 5 doses of 60 mW laser did not
show an anti inflammatory effect in salivary
immune marker of patients with Candida induced
denture stomatitis.
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ABSTRACT

Patients with severe asthma are more vulnerable to colonization with S. preumoniae as they would be at higher
risk of infection and exacerbation. The current study was carried out to demonstrate the prevalence of
Streptococcus pneumomiae in patients with severe asthma. Limited isolates of S. pneumoniae from sputum
specimens were isolated, only from three patients (3%), while, no pneumococci were isolated from controls.
identification of this bacterium were done according to cellular morphology, culture characters and biochemical
reaction.

Pneumococcal Genomic DNA was extracted and /yt4 gene region amplified by polymerase chain reaction ((PCR).
S. pneumoniae was detected by conventional PCR as twice (6%) as that of culture method; as well the /yt4 gene
was detected in sputum of 3% of healthy subjects.

The molecular methods reliability of pneumococal detection from sputum samples remain to be a challenge but
PCR negative results had a significant importance for excluding this organism.

Keywords: S. pneumoniae, . [yt4 gene, severe asthma
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INTRODUCTION

Asthma is a common chronic inflammatory disease
of the airways marked by recurrent attacks of
dyspnea, reversible airflow obstruction, and
bronchospasm. Globally, over 235 million people
worldwide are affected by asthma, and
approximately 250,000 people die every year from
this disease. Severe Asthma" affects about 10% of
asthma patients who have frequent and severe
symptoms despite maximal treatment, with anti-
inflammatory drugs including steroids (1).
Streptococcus pneumoniae is normally resides
asymptomatically in the nasopharynx of 5-10 % of
healthy adults, and 20-40% of healthy children
however, in susceptible individuals, such as elderly
and immunocompromised people and children, the
bacterium may become pathogenic, spread to other
locations and cause disease (2).

Patients with asthma are more likely to suffer from
serious pneumococcal disease, which may be
because the asthmatic airway is different and the
lungs may be more vulnerable to pneumococcal
infection. Use of corticosteroids, a common asthma
treatment, may also increase risk (3). Many
pathological alterations in the airways, these
physical and functional abnormalities can be served
as a focus for viral infections, which, in turn, trigger
the asthmatic response; they may develop
secondary bacterial infections, mainly by S.
pneumoniae (4).

The aims of study

1- To identify the prevalence of S. pneumoniae in
patients with severe asthma.

2- To apply new, rapid and specific procedures
using conventional PCR method in the diagnosis.

PATIENTS AND METHODS
Patients and control groups

One hundred patients, 74 (74%) females and 26
(26%) males with severe asthma attending the
respiratory clinic or admitted to Al- Yarmouk
Teaching Hospital, Baghdad, with age range 16- 83
years (mean age 43 years) and 100 apparently
healthy controls without asthma were eligible for
inclusion in this study. The collection period was
between July 2014 and March 2015.

Patients selection:

1- Inclusion criteria: All patients aged 16 years or
older with severe asthma without comorbidity.

2- Exclusion criteria: for those that had comorbid
advance disease such as heart failure, renal disease,
liver disease and pulmonary tuberculosis.

3- Sputum Collection, processing and culture
conditions: Sputum samples were collected into
sterile screw-capped containers deep coughing is
necessary, to provide mucus expelled from the
airways.

4- lIdentification of Streptococcus pneumoniae:
conventional tests for identification of this organism
were carried out including:

-Direct microscopic examination of Gram-stained
sputum specimens (5)

-Sputum culture.

A loopful of each sputum was inoculated onto two
blood agar plates and incubated aerobically and in a
5-10% CO2 atmosphere at 35-37°C for 24- 48 hrs.;
the plates which showed no growth should be
reported as negative (6).

Other biochemical tests including optochin test and
bile solubility test were done (7, 8). Rapid latex
agglutination test (Bio-Rad) was used for utilizing
rapid identification of S. pneumoniae was used
according to manufactures instructions (9).

Confirmatory test (API 20 Strep)

API 20 strep (bioMérieux) was inoculated and
incubated according to the manufacturer's
instructions (10).

Identification of S. pneumoniae by PCR from
sputum samples

Isolation of genomic DNA: Norgen biotek,
(Cat# 46200, Canada) was used for isolation of S.
pneumoniae DNA from sputum samples using
Spin-Colum chromatography technique.

PCR conditions: The PCR reaction was carried out
in 25 pl reaction containing 12.5 pl of green master
mix 1 pl of 10 Pmol/ pl of each primer, 2 pl of
DNA templates and the volume was completed to
25 pl using nuclease free water (11). Amplification
in an automated thermal cycler (Bio Rad, USA)
consisted of the following parameters: initial
denaturation for 4 min at 95°C, followed by 35
cycles of (denaturation for 30 sec at 95°C,
annealing for 30 sec at 57°C, and extension for I
min at 72°C), and a final extension the samples
were incubated for a further 10 min at 72°C and
then stored at 4°C until analyzed.

Primers selection for detection of Streptococcus
pneumoniae DNA: The oligonucleotide sequences
of primers (Alpha- DNA- Canada) used in PCR for
targeting /yt4A gene specific to S. pneumoniae was
as follows:

Forward 5-ACG CAA TCT AGC AGA TGA AGC A-3

Reverse 5-TCG TGC GTT TTA ATT CCA GCT-3
The IytA produce 75 bp products (12) after
amplification of specimens in PCR which was
estimated by comparing with the size of the DNA
bands in the DNA ladder 100-1500 bp.

RESULTS AND DISCUSSION

Identification and isolation of Streptococcus
pneumoniae from sputum samples

Streptococcus pneumonia is Gram-positive lancelate
diplococci, but also appeared as single cocci or in
short chains of cocci. On a blood agar plate S.
pneumoniae colonies appeared as small, gray and
moist and produce a zone of alpha-hemolysis.

Streptococcus pneumoniae was isolated only from 3
patients, while no pneumococcal growths were
isolated from all control sputum samples. The result
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of this study clarified that asthma was uncommon

risk factor for pneumococcal infection. Similar

results were observed by Dhillon ef al. (13), who
concluded that the risk of pneumococcal infection
among patients with asthma is limited. Thus, the

low incidence of growth is probably explained by

receiving of prior doses of antibiotics by some
patients, which lowered the growth yield. However,
the findings of the present study were in contrast
with other studies (14, 15), which confirmed an
association of pneumococcal infection and asthma
as a significant predisposing factor for the
development of pneumococcal infection and

significantly  linked to the duration and

exacerbations.

The differences in the results may be an outcome of
different factors, including population races, age
and using various laboratory tests (16).

Detection of Streptococcus pneumoniae by
conventional PCR

Six patients (6%) were confirmed to have
pneumococcal infection by molecular assay (figure
1), while three of controls (3%) showed positive
results (figure 2). Conventional PCR was used to
amplify of 75 bp fragment of the /yt4 gene. The
presence of the 75-bp amplicon was verified by
agarose gel electrophoresis.
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Figure (1): Agarose gel electrophoresis of PCR-amplified
DNA fragments of Lyt A gene from Streptococcus
pneumoniae. PCR amplification results. Lane (M) — 100
bp ladder, lane (1-6) positive S. pneumoniae inpatient’s
sputum samples

Figure (2): Agarose gel electrophoresis of PCR-amplified
DNA fragments of Lyt A gene from Streptococcus

The results obtained by the present study revealed
low rate (3%) of positive culture, but by applying
more sensitive molecular technique (PCR) resulted
in higher positive rate (6%) of identification, which
was doubled when compared with traditional
culture method, Moreover three of controls (3%)
showed positive results, a Possible explanations for
the discordant results include the superior
sensitivity of PCR compared to conventional tests
or false-positive detection by PCR due to sputum
contaminants.

Thus, it can be concluded that PCR assay added
little to existing diagnostic tests for S. preumoniae
and this test is unable to distinguish colonization
from infection when respiratory samples are tested,
and interpretation of reliable diagnostic results for
S. pneumoniae remains inconclusive (17), but S.
pneumoniae PCR negative results in sputum had a
significant importance and helpful method to rule
out this organism.

REFERENCES

1. Harboe ZB.; Slotved HC.; Konradsen HB. and
Kaltoft MS. (2012). A pneumococcal carriage study
in Danish pre-school children before the
introduction of  pneumococcal conjugate
vaccination. Open Microbiol. J. 6:40-44.

2. Simpson CR. and Sheikh A. (2010). Trends in
the epidemiology of asthma in England: a national
study of 333,294 patients. J. Res. Soc. Med. 103
(3): 98-106.

3. Talbot TR.; Hartert TV. and Michel E. (2005).
Asthma as a risk for invasive pneumococcal
disease. N.. Engl. J. Med. 352:2082-2090.

4. Otero C.; Paz RD.; Galassi N.; Bezrodnik L.;
Finiasz MR. and Fink S. (2013). Immune response
to Streptococcus pneumoniae in asthma patients:
comparison  between stable situation and
exacerbation. Clin. Exp. Immunol. 173(1):92-101.
5. Chapin K C.; Murray PR.; Baron E J.; Pfaller
MA.; Tenover FC. and Yolken RH. (1999). Manual
of clinical microbiology. 7™ ed. American Society
for Microbiology, Washington, D.C.

6. Finegold SM. and Martin WJ. (1982). Bailey
and Scotts. Diagnostic Microbiology. 6" ed.
Toronto. London.

7. Murray PR.; Baron EJ.; Jorgensen JJ.; Pfaller
MA. and Yolken RH. (2003). Manual of Clinical
Microbiology. 8" ed. ASM Press: Washington.

8. Jr WW.; Allen S; Procop G. and Schreckberger
P. (2005). Koneman's color Atlas and Textbook of
Diagnostic Microbiology. 6™ ed.

9. Sloteved HC.; Kaltoft M.; Skovsted IC., Kerrn
MB. and Espersen F.(2004). Simple rapid latex
agglutination test for serotyping of pneumococci(
Pneumotest-latex). J. Clin. Microbiol. 42:2518-
2522.

10. Colman G. and Ball LC. (1984). Identification
of Streptococii in a medical laboratory. J. Appl.
Bacteriol. 57: 11-14.

11. Seki M.; yamashita Y.; Torigoe H.; Tsuda H.;
Sato S. and Maeno M. (2000). Loop-
Mediatedisothermal amplicationmethod targeting
the /yt A gene for detection of S. pneumoniae. J.
Clin. Microbiol. 43(4):1851-1586.

pneumoniae. PCR amplification results. Lane (M) -100 bp
ladder, lane(1-3) positive S. pneumoniae in control's sputum
samples



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.2, June 2016 29

12. Wang Y.; Guo G.; Wang H.; Yang X. and Shao
F.(2014). Comparative study of bacteriological
culture and real-time fluorescence quantitative
PCR(RT-PCR) and multiplex PCR based reverse
line blot (mPCR/RLB) hybridization assay in the
diagnosis of bacterial neonatal meningitis. BMC
Pediat.14:224-229.

13. Dhillon RK.; Yawn BP.; Yoo KH.; Boyce TG.;
Jacobson RM.; McGree ME.; Weaver AL. and Juhn
YJ. (2011). Impact of Asthma on the Severity of
Serious Pneumococcal Disease. Sunnyvale. (3):101-
106.

14. Boikos C. and Quach C. (2013). Risk of
invasive pneumococcal disease in children and
adults with asthma: a systematic review. Vaccine.
31(42):4820-4826.

15. Kwak BO.; Choung LT. and Park YM. (2015).
The Association between Asthma and invasive
pneumococcal disease. J. Korean. Med. Sci. 30: 60-
65.

16. Klemets P.; Lyytikdinen O.; Ruutu P.; Ollgren
J.; Kaijalainen T.; Leinonen M. and Nuorti JP.
(2010). Risk of invasive pneumococcal infections
among working age adults with asthma. Thorax.
65:698-702.

17. Murdoch DR.; Anderson TP.; Beynon KA.;
Chua A.; Fleming AM.; Richard T R.; Laing RT.;
Town GI.; Mills GD.; Chambers ST. and Jennings
LC. (2003). Evaluation of a PCR assay for detection
of Streptococcus pneumoniae in respiratory and
nonrespiratory  samples from adults with
community-acquired pneumonia. J. Clin. Microbiol.
41(1): 63—66.



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.2, June 2016 30

The role of oral glucose tolerance test in detection of hyperglycemia among

non-diabetic patients with acute myocardial infarction

Mabhir A. Jassim

Dept. of Physiology / College of Medicine / University of Anbar / Republic of Iraq

E —mail: drmahiraltalah@yahoo.com

ABSTRACT

Previously undetected glucose abnormalities are common in patients with acute myocardial infarction (AMI).The
aim of this study was to assess the prevalence ofDiabetesmellitus (DM) and impaired glucose tolerance(IGT)in
patients after a myocardial infarction without known DM,and to confirm the superiority of oral glucose tolerance
test (OGTT)in comparison to fasting plasma glucose (FPG) and Glycosylated hemoglobin (HbAlc) as screening
tools.

The sample composed of one hundred and twelve (112) patients who were admitted to the Coronary Care Unit
(CCU) of Al-Ramadi Teaching Hospital with acute myocardial infarction and no previous history of diabetes
mellitus. An oral glucose tolerance test (OGTT) with 75 gm of glucose was done at discharge. Fasting plasma
glucose (FPG) and Glycosylated hemoglobin (HbA1c) were estimated at admission.

At discharge, 66 (58.9%), 31 (27.7%), and 15 (13.4%) were classified as having normal glucose tolerance,
impaired glucose tolerance (IGT), or type 2 diabetes, respectively. If fasting plasma glucose (FPG) was used alone,
only six (5.3%) patients were considered diabetic and 8 (7.1%) patients with IFG were identified. While HbAlc
identify only 2 (1.7%) patients with DM and only 4 (3.5%) patients with increased risk of DM. Thus, a FPG test
alone identified only 30% of the patients with abnormal OGTT. Thus, a fasting glucose and HbAlc test failed to
identify more than (70%), (87%) respectively of the patients with abnormal glucose tolerance in this study. The
prevalence of DM and IGT in patients discharged from the CCU after a myocardial infarction without known DM
diagnosis was high (41%).

In conclusion, Glucose abnormalities are common in patients with AMI. In comparison to OGTT, FPG or HbAlc
alone failed to identify the majority of patients with IGT or T2DM screened for unknown glucose abnormalities in
patients with MI. The oral glucose tolerance test should be considered as a routine test after a myocardial
infarction in subjects without known DM.

Keywords: Hyperglycemia, Oral glucose tolerancetest, Acute Myocardial Infarction
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INTRODUCTION

Numerous studies have demonstrated that
hyperglycemia is common among patients with
acute myocardial infarction (1,2).

It is encountered in up to 50% of all ST elevation
myocardial infarcted (STEMI) patients, whereas
previously diagnosed DM is present in only 20% to
25% of STEMI patients (3).

Hyperglycemia during AMI was thought to be
“stress hyperglycemia”, which develops due to a
highly complex interplay between hormones (such
as catecholamine, growth hormones, and cortisol)
and cytokines, ultimately leading to excessive
hepatic glucose productionand insulin resistance (4).
Stress hyperglycemia is a medical term referring to
transient elevation of blood glucose in hospitalized
patients due to the stress of illness without evidence
of previous diabetes(fasting glucose >140 mg/dL
(>7.8 mmol/L), or random glucose >200 mg/dL
(>11.1 mmol/L)) (5). These patients are of particular
interest to clinicians because they are reported to
have a worse prognosis than those with diabetes
despite higher blood glucose levels on admission in
the latter population (6-10).

It is also has been identified as a major independent
predictor of both in-hospital congestive heart failure
and mortality in STEMI (11).

Thus, patients with acute coronary syndrome
present an opportunity for targeted screening for
diabetes and institution of effective management
strategies aimed to improve cardiovascular outcome.
The routine performance of an oral glucose
tolerance test to diagnose diabetes during the acute
phase M1 is still the subject of ongoing debate.
European guidelines on diabetes, pre-diabetes, and
cardiovascular diseases recommend the performance
of an oral glucose tolerance test in patients with
established cardiovascular disease (12).
Furthermore, a study conducted by (13) had
described the guidelines on management of acute
myocardial infarction in patients presented with
persistent ST-segment elevation and specified that
an OGTT should be performed before or shortly
after hospital discharge. Another recent guideline
issued by the American Diabetes Association
(ADA) and the World Health Organization (WHO)
recommended the use of HbAlc as an alternative
(14, 15).

The aim of the present study was to assess the
prevalence of DM and IGT in patients after a
myocardial infarction without known DM and to
compare FPG and HbAlc with OGTT as screening
tools for glucose abnormalities in those patients.

PATIENTS AND METHODS

This study encompassed 126 patients who were
admitted to the Coronary Care Unit (CCU) at Al-
Ramadi Teaching Hospital during the period from
February -2013 to January 2014 for signs and

symptoms of first time acute myocardial infarction
(AMI) without previous history of diabetes mellitus.
The diagnosis of AMI was based on the WHO MI
diagnosis criteria (16). The criteria as revised in
2000, are a cardiac troponin rise accompanied by
either typical symptoms, pathological Q waves, ST
elevation or depression or coronary intervention are
diagnostic of MI). Of those 126 patients only 14
patients met the exclusion criteria that were:
septicemia,  endocrine  disorders, = comorbid
conditions, and on drugs affecting blood glucose
levels such as Beta blockers, thiazides and
glucocorticoids.

The details of our study patients’ age, sex, height,
weight, (BMI), smoking, hypertension and other
associated clinical features are shown in the result
section along with the data related to the family
history of diabetes.

Random and fasting blood glucose were measured
on admission, blood samples were sent as well for
HbAlc (NycoCard " HbAlc), total cholesterol (TC),
high density lipoproteins (HDL) and triglycerides
(TG) (Reflotron Plus, Switzerland).

A standardized oral glucose tolerance test (OGTT)
was performed at hospital discharge for the all
patients who met our inclusion criteria. OGTT was
performed according to WHO protocol (9). Briefly,
after an overnight fast of approximately 12 hours
and the patient then was given 75 gram of glucose in
200 ml water and glucose was measured at base line
then every half an hour for two hours. All patients
were briefed about the research protocol and a
written consent of participation was taken thereafter,
ethical approval was obtained from the college
medical ethics committee.

Classification of T2DM and IGT (FPG _7.0 and/or
post load glucose >11.0 mmol/l, and FPG <7.0 and
post load glucose7.8-11.0 mmol/l, respectively)
followed WHO recommendations (14), while the
diagnostic boundaries for impaired fasting glucose
(IFG; FPG _5.6 mmol/l) were those given by ADA
(15).

The diagnoses of T2DM and increased risk for
diabetes by HbAlc (HbAlc >6.5% and 5.7-6.4%
respectively) were according to ADA and WHO
(14,15).

Statistical analysis

Analysis of data was carried out using statistical
package for social sciences (SPSS) version 21.0.
Frequencies and relative frequencies were
calculated for each predictor, standard statistical
tests (such as chi-square, Fisher's Exact test and t-
test) were used when appropriate. All P values less
than 0.05 were considered statistically significant.
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RESULTS

The mean age of the study patients were (58.9+
10.0). The majority of the patients were males.
There was nearly equal number with history of
hypertension (Hx.HT) and without it, while history
of smoking was identified in exactly equal number
of patients to those who do not have it. As
modifiable risk factors, increased cholesterol (chol)
and triglyceride (TG) were seen more commonly
than normolipidemia. In contrast, less patients had
high Body Mass Index (BMI) >30. The study
population consisted of nearly equal number of
patient with and without family history of DM
(FHDM) (table 1).

Table (2): Prevalence of glucose abnormalities amongstudy population using
different methods

IGT, IFG, increased

NGT, NFG,

Test (]n)l;//[) risk for DM by Normal Sensitivity Specificity
8 HbAIC(n,%) HbAIC(n,%)
OGTT 15 31 66 N N
(@-hPG) | (13.4%) @1.7%) (58.9%) 100% 100%
s 6 8 98 207% 93.9%
(5.3%) (7.1%) (87.5%)
2 4 106 10.9% 98.5%
HBAIC | (4 795) (3.5%) (94.6%)

An attempt was done to identify the risk factor that
are associated with development of
abnormalities as shown in table (3). In this study,

among acute

MI patients,

more

glucose

men were

Table (1): The baseline characteristics of the study

group

recognized than women (59%), but no significant
differences were observed regarding the incidence
of DM or IGT.

Being old (> 55 years ) was strongly associated with

Clinicopathological variables N(;.tifn‘t]/so development.of DM and I_FG (p =0.008), in the
sd) 51; 0 10.0 same way, history of s_rr_loklng was also co_r_related
Age =55 58. ( 52% ) w1th _glucose_ abn_ormahtles _(p =0.007). _Addltlonally
3 54 (48%) Positive family history of diabetes mellitus (FHDM)
Male 66 (59%) (p=0.0001),. BMI greater than 30kg/m2 (p. =0.001)
Gender Female 46 (41%) and hyperlipidemia were powerful predictors of
Tve 54 (48%) disturbances in glucose metabolism.
Hx HT Ve 58 (52%) Statistical analysis showed no significant influence
. +ve 56 (50%) for hypertension on the risk of glucose
Smoking -ve 56 (50%) abnormalities.
FHDM e 53 (49%) . . . . .
-ve 57 (51%) Table (3): Variables as independent predictors of disturbances in
<30 63 (56%) glucose metabolism at 120 min of OGTT immediately before discharge
BMiI(kg/m2) >30+ 49 (44%)
<200mg/dl 63 (56%)
:Chl >200 mg/dl 49 (44%) Predictors 1§=G ;[6 ;S §1 Nlll\fs P value
S.Te <170mg/dl 51 (46%
e 9 + + +
> 170 mg/dl 61 (54%) (x £sd) 5186,90 6;2 623
Age <33 (6226) (3;27) (2gt 6) 00087
The standard oral glucose tolerance test was done o 9 I
for all patients on the day of discharge along with 35t (36.4) (61.3) (73.3)
FPG and HbA1C as descried earlier. Male 39 19 8
The 2-hrs OGTT identified diabetes in 15 patients Gender (5;1) ((’11 '23) (537'4) 0.87
(13.4%), IGT in 31 patients (27.9%), and normal Female (40.9) (38.7) (46.6)
glucose tolerance in 66 patients (58.9%) (table 2). e 30 16 8
When the fasting glucose criteria were applied, Hx HT (455 | (51.6) (534) 0.78
however, only 6 (5.3%) patients were diagnosed as -ve (5165) ( 4185 4) ( 467 6
having diabetes, 8 (7.1%) with IFG and normal 5 7 )
fasting glucose in 98 (87.5%) patients. Smoking ve 379 | (124 (60.0) 0.007*
HbAIC identified diabetes in 2 (1.7%) patients e 41 9 6 ’
(HbAlc >6.5%), 4 (3.5%) patients with increased (622;) (272'§%> (4?(')0)
risk for diabetes (HbAlc 5.7-6.4%) and 106 +ve 633 | 14 (66.7)
(94.6%) patients were normal HbAlc. FHDM 44 8 5 0.0001
Giving that oral glucose tolerance test is the gold e (66.7) | (27.6) (33.3)
standard, the HbA1C and FPG showed sensitivity of <30 (8268) (937) (22 7
10.9%,and  21.7%  respectively  while they BMI(kg/m2) 10 23 1 0.001*
demonstrated a specificity of 98.5% and 93.9% > 30+ (15.2) (90.3) (73.3)
sequentially. 47 11 5
! Y S.Chol. el (711 §2) (3;)5> . 1363> 0.001%
>200mgidl | ey | 6a5) | (66.7)
2
<170mgd | 37 12 133
S.Tg. ¢ 6D | G87) (1 0.007*
> 170 mg/dl (423?9) (611?3) (816?7)
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DISCUSSION

There was an increasing recognition of the
significant relationship between diabetes and
cardiovascular disease, and the contribution that
each of these conditions makes to the risk of
morbidity and mortality from both diseases (17, 18).
Although the prevalence of diabetes has continued
to rise, diabetes remains undiagnosed in many
patients. In recent years several studies have
reported an increased prevalence of prior
undiagnosed abnormal glucose tolerance (i.e.
impaired glucose tolerance (IGT) and diabetes) in
patients with AMI (1, 19-21).

Many  studies  reported  that  admission
hyperglycemia has a significant negative impact on
the morbidity and mortality of patients presenting
with an acute myocardial infarction (AMI) even in
non-diabetic patients (22). Thus, patients with acute
coronary syndrome could have an opportunity for
targeted screening for diabetes and institution of
effective management strategies aimed to improve
cardiovascular outcomes.

It remains unresolved whether an OGTT is
mandatory after an acute MI or whether admission
and fasting glucose or HbAIC could
effectively identify patients with diabetes IGT.

The European guidelines on diabetes, pre-diabetes,
and cardiovascular diseases recommend the
performance of an OGTT in patients with
established cardiovascular disease (12).
Furthermore, the FEuropean guidelines on the
management of acute myocardial infarction in
patients presenting with persistent ST-segment
elevation specify that an OGTT should be
performed before or shortly after hospital discharge
(23). With regards to the management of
hyperglycemia in ACS, the NICE (National Institute
for Health and Clinical Excellence) does not
recommend the routine use of the OGTT in patients
with hyperglycemia after ACS without known
diabetes if hemoglobin A1C and fasting blood
glucose levels are within the normal range (24).

A scientific statement from the American Heart
Association Diabetes Committee of the Council on
Nutrition, Physical Activity, and Metabolism does
not encourage routine use of the OGTT for
screening during the hospital stay (25).

The Joint British Societies’ (2005) clinical
guidelines on prevention of cardiovascular disease
recommended that a fasting glucose measurement
can be done as an alternative to an OGTT in patients
who have had an acute cardiovascular event (26).

In the new diagnostic criteria of DM, HbAlc has a
central role because it is convenient, that the patient
does not need to be in a fasting state for
measurement. However, there is no perfect
concordance between HbAlc and glucose based
tests and HbAlc may not detect other forms of
dysglycaemia detected by OGTT (27).

In conclusion, newly-diagnosed hyperglycemia is
obviously common metabolic problem among
patients with acute MI in Al-Anbar province, a
problem that should be taken into consideration in

every critically ill patient particularly patients with
acute coronary syndromes in whom early detection
and good management of such metabolic
derangement may decrease the incidence of
complications and improve the outcomes of patients
with such acute cardiac events.

The prevalence of disturbances in glucose
metabolism in acute myocardial infarction in this
study was 41% which is comparable to other
published data. The Euro. Heart Survey (1) reported
the combined incidence of new-onset IGT and DM
to be 58%, while in The China Heart Survey was
45% (2).

In this study pre-discharge OGTT was a more
sensitive method for detecting undiagnosed diabetes
and impaired glucose metabolism than FPG and
HbAlc. These results confirm the important role of
an OGTT in detecting previously undiagnosed
diabetes. A FBG test and HbAlc are insufficient for
the screening and diagnosis of dysglysemia in
patients with acute MI.

There may be several reasons for the limited
sensitivity of HbAlc to detect undiagnosed diabetes.
As HbAlc correlates with the mean blood glucose
over the previous 8-12 weeks, it requires regularly
elevated glucose levels to increase. As a
consequence, HbAlc levels rise above the
diagnostic threshold at a later stage than direct
glucose level measurement with an OGTT.

Routine use of OGTT in the recovery phase helps
to dichotomies the large number of patients with
mild hyperglycaemia at the time of admission into
those with and without dysglycemia. Our finding
goes in line with an Indian study which identifies
that OGTT testing in these patients with
indeterminate FBG reclassifies approximately one-
third as having definite dysglycemia (28).

In conclusion, results of this study clarify the fact
that dysglysemia occurs frequently in patients with
acute MI and previously undiagnosed diabetes
mellitus. FPG and HbAlc leaves a majority of
patients with IGT or T2DM undetected compared
with an OGTT. As the OGTT is a straightforward,
non-invasive and affordable test that can be
performed during clinical recovery, we would
advocate that it should become standard care in all
patients admitted with acute MI, at least in those
with old age, positive family history of DM and
BMI >30 kg/m2. This will result in early
recognition of diabetes and pre-diabetes and,
subsequently, earlier lifestyle and medical
interventions.

Study limitations

1-The number of patients included is relatively
small and selected from patients who participated in
a single-centre randomized clinical trial; the true
prevalence of undiagnosed diabetes should be
confirmed in a larger cohort of patients from
multiple hospitals.
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2- The researcher cannot exclud the possibility that
reduction in daily calorie intake or decrease in daily
carbohydrate consumption within the first days of
myocardial infarction might produce false negative
results in OGTT tests performed in this period.
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ABSTRACT

A total of 675 Ross 308 one day old broiler chicks were used in this study and exposed to white light (WL) as a
control , red light (RL), blue light (BL), green light (GL), and Blue — Green mix light (BGL) by a li%ht-emitting
diode system (LED) which applied for 24 hours daily in separated rooms with light intensity 5 watt/m”. The birds
were randomly housed into 9 wooden sealed pens of lm?® in three replicates for each density 12, 15 and 18
broilers/m’.In the second experiment, a total of 180 Isa Brown layers were raised under control condition from 25
week until 36 week of age. They divided into 5 treatments with an average of 36 birds for each of five color light
rooms (16 hours light- 8 hours dark) in three replicates for each density 5 and 7 birds/m” in the room.The present
study indicated no differences on levels of calcium (Ca) and phosphorus (P) in the tibia bone of broilers but a
significant increase was recorded in the bone length (cm) under BL and bone weight (gm) and density (gm/cm)
under BGL.The effect of color light on the concentration of serum calcium in broilers was not significant, but
phosphorus concentration was higher in BGL. For layers, a significant effect of WL in the level of serum calcium
and phosphorus was recorded, whereas no effects for stocking density on these traits were observed.

Keywords: color light, stocking density, calcium, phosphorus, tibia, broilers, laying hens
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INTRODUCTION

Light is as an important management tool to
regulate broiler production. Artificial lighting for
broilers consists of 3 aspects: photoperiod,
wavelength, and light intensity (1). Day light has
relatively wavelengths between 400 and 700
nanometer (nm). Birds sense light through their eyes
(retinal photoreceptors) and through photosensitive
cells in the brain (extra-retinal photoreceptors) (2).
The color of light is determined by the relative
power of different wavelengths in the visible part of
the light spectrum (3). Among new lighting
technologies emerging on the market are light
emitting diodes. LEDs are highly monochromatic,
only emitting a single pure color in a narrow
frequency range (4), and becoming increasingly
more popular for use in poultry barns (5). Stocking
density is inherently confounded with either the
number of animals in a group, or with the total
amount of space available to this group (6).
Application of the intermittent light regime and
lower stocking density at the same time increased
the broiler gains in every week (7).

Light is as an important management tool to
regulate broiler production. Artificial lighting for
broilers consists of 3 aspects: photoperiod,
wavelength, and light intensity (1). Day light has
relatively wavelengths between 400 and 700
nanometer (nm). Birds sense light through their eyes
(retinal photoreceptors) and through photosensitive
cells in the brain (extra-retinal photoreceptors) (2).
The color of light is determined by the relative
power of different wavelengths in the visible part of
the light spectrum (3).Among new lighting
technologies emerging on the market are light
emitting diodes. LEDs are highly monochromatic,
only emitting a single pure color in a narrow
frequency range (4), and becoming increasingly
more popular for use in poultry barns (5). Stocking
density is inherently confounded with either the
number of animals in a group, or with the total
amount of space available to this group (6).
Application of the intermittent light regime and
lower stocking density at the same time increased
the broiler gains in every week (7).

Normal bone development in birds is influenced by
nutritional factors, genetics, gender and the absolute
growth rate (8). A number of invasive (bone ash,
breaking strength, weight and bone volume) and
noninvasive methods (ultrasound) exist to determine
the bone mineralization in poultry (9). About 99%
of total body Ca and 75% (80-85% in bones and
teeth) of total body P are found in the skeleton (10),
therefore the Calcium: Phosphorus ratio (Ca/P ratio)
of 2.5:1 may favor elongation of tibial bone (11).
According to (7), quality of tibia improved with
increased physical activity of chickens reared in
lower stocking density. Also (12) investigated
whether photoperiod : scotoperiod affected leg
weakness in broiler chickens and found no clear
relationship between photoperiod and gait scoring
but foot pad burns were reduced by longer

photoperiod. The levels of Ca in both bones femur
and tibiotarsus were in the range from 180.4 +8.57
to 181.6 + 12.32 g/kg, being higher in females
(181.7 £ 9.17 to 183.8 + 14.71 g/kg), as compared
to males (179.2 + 7.80 to 179.3 + 8.91 g/kg)
(13).Tibia length in broilers was 1.8 times greater at
15 days of age compared to hatch and only 2 times
longer at 43 days of age compared to the length at
15 days of age (14).The researcher (15) referred that
lighting programs had a similar effect, broilers
provided with 12L: 12D had a higher percentage of
bone Ash (50.47%) compared with those provided
with 20L: 4D (49.89%). Furthermore, (16)
observed improved gait scores and less angular
deformity of the legs of female broilers that were
reared under high intensity red light early in the
growth period, although the same effect was not
seen in broilers raised under high intensity blue
light. The author speculated that this improvement
in leg health may have been due to the increased
activity of the broilers reared with high intensity red
light. Bone strength was reduced in treatment Late
Red, which appeared to be related to the lower body
weights of birds in this treatment. Bone length,
weight, and torsion were not affected by treatment,
but the tibia plateau angle was reduced by Early Red
light in female birds. All blue, there was a high
incidence of gait abnormalities, which was reduced
by Early and Late Red light. Serum biochemistry is
a labile biochemical system which can reflect the
condition of the organism and the changes
happening to it under influence of internal and
external factors (17). The total concentration of
calcium in the laying hens serum ranges between
20-30 mg/100 ml. The normal plasma concentration
of calcium for most birds ranges between 8 and 11
mg/dl while the normal plasma phosphorus
concentration for most birds range between 5 and 7
mg/dl. (18). Serum Ca include 60 % ionized, 35%
bound to protein and 5% citrate, bicarbonate and
phosphate complexes. In plasma, 85% phosphate
ions (H2PO4-, HPO4 --), 10% protein bound and
5% Ca and Mg complexes (10). On the other side
(19) recorded that the levels of serum calcium in
laying hens was (18.10+2.64 mg/dl) and in broilers
(6.25-13.75 mg/dl).

The aim of this study was to investigate the effect of
color light and stocking density on some bone
parameters and the level of serum calcium and
phosphorus of broilers and layers.

MATERIALS AND METHODS

Birds and husbandry

A total of 675 Ross 308 one-day-old broiler chicks
were used in this study. The chicks were raised
under control condition from day one until 35 days
of age in the poultry farm at the College of
Veterinary Medicine, Basra University. Broiler
chicks were reared into five light groups in
separated rooms 3x3x 4 meters with an average of
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135 chicks in each room under LED color lights:
white light as a control, red light (660 nm), blue
light (480 nm), green light (560 nm) and blue —
green mix light. Stocking density of (12, 15 and 18
birds/m?®) was housed into 9 wooden sealed pens of
1m? in three replicates in the room. Light sources
were equalized on the intensity of 5 watt/ m> (20
lux) at bird head level and light period of 24 hours
daily. Room temperature was initially 34°C and was
subsequently reduced by 2°C/week to 26°C at 35
day. In the second experiment, a total of 180 Isa
Brown layers were raised under control condition
from 25 week until 36 week of age. They divided
into 5 treatments with an average of 36 birds for
each of five color light rooms (16 hours light- 8
hours dark) in three replicates for each density 5 and
7 birds/m” in the room. In broilers, three dietary
pellet rations were used consisted of starter, grower,
and finisher diets. Total dietary metabolic energy for
the starter, grower and finisher were 2925, 3111and
3171 kcal/kg respectively while the values of crude
protein were 22.21, 20.14 and 18.08 % respectively.
For layers, total dietary metabolic energy was 2759
kecal/kg and 17.75% crude protein according to Isa
Brown programs (20). Half cylinder plastic feeders
were placed in each pen. The birds were supplied
with feed and water ad [libitum, and diets were
formulated to meet the nutrient recommendations
for poultry according to Nutrient Research Center
NRC (21), and the feeders were checked twice daily
and feed was weighed and manually added when
needed. A nipple water drinking system was set up
in each pen and was manually adjusted as birds
grew to ensure the watering system was kept at a
proper level.

Bone and serum measurements

At 35™ day of broilers age, one bird from each
replicate were randomly selected and slaughtered
according to Islamic religion conditions by a knife.
The tibias of the individual birds were excised and
boiled for 5 minutes to loosen muscle tissue
according to the method of (22). Tibias were dried
at105°C for 24 hours and then weighed and the
length was recorded. The bone weight/bone length
index is a simple index of bone density obtained by
dividing bone weight by its length (23). Tibia ash
content was determined by ashing the bone in a
muffle furnace for 5 hours at 600°C, bone ash was
weighed and prepared according to (24).Calcium
and phosphorus content was measured by atomic
absorption spectrophotometry after processing by
the method of (25). At the end of 5 week age for
broilers and 36 week for layers, 1 birds of average
weight from each replicate were selected and blood
was collected from the wing vein. The samples were
taken in test tubes without anticoagulant to get
serum for biochemical tests. Calcium and
phosphorus values were measured by the method of
(26).

RESULTS AND DISCUSSION

Bone measurements of broilers

Bone mineral density is one of the most important
parameters to be measured when evaluating bone
quality (27). Calcium, phosphorus, and vitamin
D’deficiencies and imbalances are the major causes
of skeletal problems (28). Table (1) referred to the
effect of light color and stocking density in the
measurements of tibia bone in broilers at different
experimental groups at 35 days. The values of
calcium and phosphorus were not significantly
differed (p > 0.05) in all examined birds. The non-
significant effect of color light on the levels of
calcium and phosphorus of tibia bone agreed with
(15), who showed that the use of different lighting
programs did not have a significant effect on the
levels of the ashes of bone. The table also showed
no significant effect (p > 0.05) of stocking density
in the level of calcium and phosphorus of tibia bone.
The results of the effect of stocking density is
consistent with (29), who tested two strains of
broiler chickens (Arbor Acres and Cobb 500) in the
level of density 12 and 16 birds/m® in different
lighting and he did not score a significant effect of
lighting program and the stocking density in the
concentration of calcium of tibia. The physical
properties of the tibia were assumed to be indicators
of skeletal growth and structural changes (30).There
was significant increase (P <0.05) in the length of
tibia bone in broilers reared under the influence of
BL. The increase of tibia length may reflect the high
body weight of broilers under the influence of BL.
The result is agreed with the finding of (31) who
referred to a positive relationship between the length
of the leg and thigh and carcass weight bone. The
tendency for higher growth rates of chickens in blue
light than red maybe due to the increase in activity
of birds in red than blue light confirms the results of
a comparison of color effects on broiler behavior by
(32).As shown in table (1), a significant effect (P
<0.05) of color light was recorded in the weight of
tibia in broilers of different experimental groups at
the age of 35 days, and reached its highest rate in
the treatment of chickens reared under the influence
of BGL while lower rate was recorded in the
treatment of broilers reared under the influence of
RL. The results of the present study agreed with the
results of (33) and (34) who proved that the
hypothalamic photoreceptors of chicken are more
sensitive to blue/green light when illuminated
directly. Also, (35) found both blue and green lights
were more effective to stimulate testosterone
secretion and myofiber growth which increased
body. On the other hand, (36) reported that
longitudinal bone growth occurs as the pullet grows
in size. Cartilage cells in the growth plates at the
ends of the bones divide, resulting in increased bone
length. The existence of a significant decrease in
tibia weight under the influence of red light are
consistent with that of (16),who reported an
apparent correlation existed between bone strength,
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bone weight, and body weight: birds given bright
red light in treatment Late Red had the lightest final
body weight and tended to have the lightest average
bone weight. The effect of color light in the bone
density of broilers at 35 days of age was
significantly higher (P <0.05) and recorded the
highest rate in the bones of broilers reared under the
influence of BGL. These findings are consistent
with the significant increase in weight and the
length of the tibia in broilers reared under the
influence of BGL while the low values recorded in
the treatment of chickens reared under the influence
of red. These results were supported by (37), who
reported that bone density is a reflection of the
weight and the length of the bone. A study
conducted by (38) showed that switching
environmental light spectra from green to blue at 10
days of age accelerate growth of male broiler
chicks. In parallel in this study he found early age
acceleration in growth in the green light reared
birds, and, in addition shifting the GL birds to BL
environment caused further increase in both growth
rate and body weight. In accordance, quails raised
under blue or green fluorescent lamps gained
significantly more weight than those reared under

Table (1): Effect of color light and stocking density on

red or white fluorescent lamps (39). The absence of
stocking density effect on tibia measurements
agreed with the result of (29) on broilers of Arbor
Acres and Cobb 500 genotypes reared to 42 days of
age in floor system, and two stocking
densities:12birds/m and 16 birds/m?. Results of the
trial indicate absence of significance of differences
between trial groups of broilers in regard to their
walking ability, condition of skin and legs, and
stress indicators. The results of the current study
disagreed with (6), who evaluated the effect of
stocking density on bone quality and fluctuating
asymmetry. Birds were stocked at densities of 2.4,
5.8, 88, 12.1, 13.6, 155, 18.5, and 21.8
birds/m® from 1 until 39 day of age. Increased
stocking density had a negative effect on some
aspects of bone. Tibias were shorter at high density,
possibly due to increased curvature. Positive effect
was recorded by (40) and (41) of lower stocking
density on length of tubular bones, development and
roundness of breast, development of hind
extremities. Breast angle, although it represents
genetic trait, was improved in conditions of lower
stocking density.

some bone measurements of broilers at 35" day of age (M+SE)

Color light
Bone parameters Effect of
Stocking WL RL BL GL BGL stocking density
density
12 bird/m? 24354635 2005+ 3.46 3257+ 4.61 3359+4.04 3156+2.88 3022+4.26
15 bird/m? 3111+ 230 2818+ 1.73 3723+ 1.73 3389+6.92 3110+2.30 3230+2.99
18 bird/m? 3153+ 3.46 2537+ 3.46 2511+ 6,35 38564635 373149.23 3157£5.77
Effect of color
light 2899+ 4.03 2753+ 2.88 3163+ 4.23 353445.77 333244.80 N.S.
N.S.
12 bird/m? 37.16+0.03 22.79+0.00 45.91+0.02 45.2140.07 42.62+0.01 38.75+0.02
15 bird/m? 34.43:0.08 49.67+0.19 44.39+0.01 33.35:0.01 47.44+0.01 41.85+0.06
18 bird/m? 28.62+0.00 47.08+0.02 49.32+0.09 49.67+0.06 39.46+0.05 42.8310.04
Phosphorus
Effect of color
light 33.40+0.03 39.84+0.07 46.54+0.04 42.74+0.04 43.1740.02 N.S.
N.S.
12 bird/m? 9.66-0.16 10.00+0.57 10.50-0.50 9.66+0.60 10.00+0.50 9.96+ 0.46
15 bird/m? 9.33+0.33 9.50+0.57 10.16:0.16 9.66+0.33 10.00+0.50 9.73+ 037
Bone length (cm) 18 bird/m’ 9.33+0.88 9.33+033 10.16+0.16 9.83+0.60 10.50+0.28 9831 0.42
Effelci;}‘:tf color 9.44%+0.45 9.61+0.49 10.27+0.27 9.72%+0.51 10.16+0.42 N.S.
12 bird/m? 17.66+0.66 14.6643.17 19.66:+1.33 16.33+3.28 17.66:2.84 17.2042.25
15 bird/m? 14.33+1.45 13.33+1.85 17.00+1.52 15.33+0.66 18.33+4.17 15.66+1.93
) 163312.44
Bone weight (gm) 18 bird/m 14.33+4.05 13.3342.33 17.33+1.66 17.00+3.00 19.66+1.20
Effelci;l‘:tff"l‘" 15.44°42.05 13.77°42.45 18.00+1.50 16.22°42.31 18.5542.73 N.S.
12 bird/m? 1.82+0.08 143+0.23 1.86+0.04 1.65 +0.25 1.74+0.20 170+ 0.16
15 bird/m’® 152+0.10 1.39+0.13 1.67+0.14 158 40.01 1.79+0.34 159+ 0.14
Bone density 18 bird/m’ 1.47+0.31 1.4140.19 1.70+0.15 170 £0.19 1.87+0.11 1.63£.0.19
Effelci;l‘:tff"l‘" 1.60%+0.16 1.41°40.18 1.74% 0.1 1.64%+0.15 1.80°+ 0.21 N.S.

*a, b, ¢ Means in horizontal rows with different superscripts were significantly different of light color and in vertical rows of stocking density at

(p<0.05). SE: standard error. N.S. not significant
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Serum calcium and phosphorus of broilers and
layers

Table (2) shows the effect of light color and
stocking density on calcium and phosphorus
concentration on blood serum of broiler chickens in
the different experimental treatments at the age of
35 days. The results of calcium were not
significantly affected (p > 0.05) by color light, nor
there significant differences between the various
levels of density. The non-significant effect of color
light and broiler density in the calcium
concentration of broiler serum may be due the
absence of stressful environmental factors that
adversely affect the level of calcium in blood serum.
As (42) referred that plasma Ca concentration
measured showed a significant decrease during heat
stress period while PH levels increased during the
same period. A significant effect (P <0.05) of color
light in the concentration of phosphorus was
recorded and reached its highest rate in the serum of
broilers reared under the influence of BGL, while
the least rate recorded in the serum of chickens
reared under WL. As for the effect of stocking
density in the concentration of phosphorus in the
blood serum it emerges from the table (2) absence
of significant differences between the various
treatments. A superiority in the level of phosphorus
in the serum of broilers reared under the influence
BGL may reflect the elevation of feed consumption
in this group compared to white and red groups.
This is consistent with the results of (43), who
showed that low feed consumption also leads to low
in the level of phosphate in the blood. The table also
showed a significant effect (P <0.05) for the color
light in the C/P ratio which reached its highest score
in the treatment of broilers reared under the

influence of GL whereas, density levels were not
significantly affect the C/P ratio in various
treatments. Table (2) indicated a significant effect (P
<0.05) of color light in the level of serum calcium of
layers reared under the influence of WL. This result
was inconsistent with the results of (2), who showed
that ultraviolet light had significantly higher plasma
Ca level than fluorescent and infrared lights in
turkey at 25 and 40 week of age. The results of this
study confirm what referred to by (44) that calcium
and phosphorus in the blood serum in laying hens
are related to the status of the egg-laying and layer
of strain, so the high level of calcium in the blood
serum of layers reared under the influence of WL
reflect an increase in the productivity of eggs. The
analysis of variance referred to the presence of
significant interaction (P <0.05) between light color
and stocking density in the level of calcium in blood
serum as it recorded the highest rate in layers reared
under the influence of WL and the level of density 7
birds/m® while the least average recorded in layers
reared under the influence of the RL and the level of
density 7 birds/m?. Table (2) also showed that color
light positively affected (P <0.05) the concentration
of serum phosphorus in layers reared under the
influence of WL while least average recorded in
serum of layers reared under the influence of BL.A
significant effect (P <0.05) was also recorded for the
color light in the C / P ratio of layers of BL and
BGL. These ratios reflect the rates recorded for the
concentrations of calcium and phosphorus in
various treatments. The result of this study revealed
that different values of serum calcium and
phosphorus of layers studied were not differed
significantly within various bird densities.

Table (2): Effect of color light and stocking density on the level of calcium and phosphorus in blood serum of broilers and layers (M+SE)

Broilers

Serum Color light WL RL BL GL BGL Effect of
traits Stocking stocking
density density
12 bird/m> 7.83+0.21 8.56 +0.14 8.76 +0.29 9.83+0.71 10.33+1.08 9.06+0.78
Calcium 15 bird/m> 8.00+0.10 8.73 +0.66 8.53+0.29 9.66 +0.56 11.26+1.14 9.24+0.55
(mg/ll)00 18 bird/m? 8.36+0.03 9.20+0.25 9.13+0.14 10.16+0.6 10.134+0.46 9.40 +0.30
m
Effect of 8.06+0.11 8.83+0.35 8.81+ 0.24 9.88 +0.63 10.57+0.89 N.S.
color light
N.S.
12 bird/m> 4.96+0.31 +5.33 0.40 5.93+0.35 5.20+0.05 6.661+0.12 5.62+ 024
P:‘r‘:l’/‘i‘g(‘;s 15 bird/m> 4.46+0.37 5.06+0.12 5.56 +0.54 5.00+ 0.34 7.03+0.24 5.42+0.32
fﬂ) 18 bird/m> 4.80 +0.49 493+0.39 5.20 +0.60 5.90 +0.66 6.80+0.34 5.52+0.49
Effect of 4.74°40.3 5.11%+0.3 5.56"+0.4 5.36"+0.3 6.83°+0.2 N. S.
color light *
12 bird/m’ 1.58 +0.09 1.62+0.11 1.47 +0.03 1.89 +0.14 1.55+0.18 1.62+0.11
15 bird/m’ 1.81+0.15 1.72 +0.10 1.55+0.13 1.94+0.15 1.59+0.12 1.72 +0.13
Crzti: 18 bird/m’ 1.78 +0.19 1.88+0.18 1.80 +0.23 1.75+0.18 1.50+0.14 1.74+0.18
1
Effect of 1.72%+0.1 1.74™+ 0.1 1.60°+0.1 1.86°+0.1 1.54°+0.1 N.S.
color light *
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Layers

Calcium 5 bird/m? 11.60 +0.2 11.63+0.8 12.00+0.2 11.43+0.2 12.03 +0.6 11.74+0.4
(mg/100
ml) 7 bird/m’ 12.76+0.1%%* 10.23%+0.2 11.06+0.2 11.20+0.4 11.33+0.14 11.32+0.2
Effect of 12.18%+0.1 10.93°+0.5 11.53%+0. 11.31°40.3 11.68®+0.3 N.S.
color light *
Phosphorus 5 bird/m’ 5.60 +0.11 5.53 +0.40 443 +0.14 456+0.14 456+0.12 4.94+0.18
(mg/ll)"“ 7 bird/m? 543 +0.41 5.06 +0.18 430+40.11 4.66 +0.28 440 +0.15 4.7740.22
m
Effect of 5.51°+0.26 5.30°+0.29 4.36°+0.12 4.61°+0.21 4.48°+0.13 N. S.
color light *
5 bird/m’ 2.06+0.03 2.10 +0.01 2.70 +0.10 2.50 +0.02 2.64+0.19 2.40+0.07
‘i‘: t:i(}’ 7 bird/m’ 2.58 +0.18 2.01 +0.04 2.5740.12 2424020 2.58 +0.11 2.43+0.13
Effect of 2.32%+0.1 2.05°+0.0 2.64%+0.1 2.46™+0.1 2.61%+0.1 N.S.
color light *

*a, b, ¢ Means in horizontal rows with different superscripts were significantly different of light color and in vertical rows of stocking density at
(p<0.05). SE: standard error. N.S. not significant.**4, B, C Means with different superscripts were significantly different of interaction between

light color and stocking density at (p<0.05).

CONCLUSION

The results of the present study suggested that the
use of blue, green and mixed blue and green would
be relevant for birds comfort and may benefit
performance, which reflected a significant increase
in the bone length, weight and bone density. For
layers, a significant effect of white light in the level
of serum calcium and phosphorus should be
considered, whereas no effects for stocking density
on these traits were observed.
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ABSTRACT

In order to assess the levels of Aflatoxin B1 in local chicken meat and then to determine their affinity for human
consumption in Sulaimani city. 60 samples of both chicken carcasses and livers (30 for each) had been collected
from different markets at Sulaimani city and analysed by using HPLC-UV. detection method. The results revealed
that, although 100% of chicken meat and 65% of chicken liver samples recorded readable amounts of AFB1, yet
they were under International permissible limits, which revealed that those represented samples were fit for human
consumption.

Keywords: Aflatoxin B1, HPLC-UV. detection method
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INTRODUCTION

Aflatoxins are a group of heterocyclic metabolites
produced by the fungi of the genus Aspergillus,
particularly A. flavus and A. parasiticus. Even
though 18 different aflatoxins have been identified,
only Aflatoxins B1, B2, Gl and G2 have been
detected as natural contaminants of feeds and
feedstuffs. Animals are considered the most group
exposed to high concentration of aflatoxins through
feedstuffs that develop several health problems,
which lead to large economic losses. These losses
are pronouncing in meat and eggs in terms of
quality and quantity (1,2). Of these toxins, aflatoxin
Bl is the most prevalent form and has potent
hepatotoxic, carcinogenic, genotoxic, immunotoXxic
effects in human beings (3,4). Since definitive ways
for complete detoxification of  aflatoxin
contaminated poultry feed do not exist, poultry
carcasses are widely affected by the toxin which is
finally transmitted to the consumers (5,6). The
target organ for the toxic action of aflatoxins is the
liver. Poultry species vary in their susceptibility to
aflatoxins with ducklings being the most sensitive
and chickens the most resistant (7). Aflatoxins are a
particular concern for populations with a high
incidence of hepatitis B because the relative rate of
liver cancer in people with hepatitis B is up to 60
times greater than normal when those people are
exposed to aflatoxin (8). Understandably, the
agencies such as Food and Drug Administration
(FDA), United States Department of Agriculture
(USDA) and Food Safety Agency (FSA) provided
standard limitation for aflatoxin B1 residues in
chicken carcasses and organs; as a result, stated that
when the residues would be upper the standard
limits, the vital health risk would be on humans (9).
Survey data from the FAO also reveal that the
number of countries adopting mycotoxin regulations
grew significantly from the mid-1980s to mid-
1990s, and that the range of tolerance levels vary
widely (10). In 1996, for example, 48 countries had
established tolerance levels for total aflatoxins in
food—up from 30 in 1987— with standards ranging
from 0 parts per billion (ppb) to 50 ppb.

The aim of this study was to determine the quantity
of the aflatoxin B1 in the chicken meats and liver
samples that sold in Sulaimani city markets by using
High Performance Liquid Chromatography (HPLC/
UV); then, compare with international standard
limits in order to assess their fitness for human
consumption.

MATERIALS AND METHODS

Sample collection

A total sample of 60 broiler meat and fresh liver (30
for each) were collected from different markets of
Sulaimani city during November 2014 to March
2015. The samples were stored in icebox during
transported and stored in plastic bags at 4°C, until
the analysis. The meat samples (breast and thigh

muscle were mixed well then used), three replicated
were done for the same sample.

Chemical and reagents

Aflatoxin B1, crystalline material were purchased
from Sigma (St. Louis, MO, USA). According to
method of (11), the stock concentrated solution was
prepared in toluene-acetic acid (99:1 v/v) at a final
concentration of Ipg/ml and kept under safe
conditions at -20°C and wrapped in aluminum foil
because AFB1 gradually breaks down under
ultraviolet (UV) light. The toxin working solution
was prepared by diluting the stock solution with
toluene-acetic acid (99:1 v/v) to 0.8, 1 pg/ml. The
actual concentration of toxin was calculated by
fluorescence spectrophotometer set at 333 nm
excitation and 440 nm mission (e5550). After
suitable dilutions in water-methanol-acetic acid
(50:49:1 v/v/v), the working solution was used to
prepare the external calibration curve. The reagents
were HPLC grade and chemically pure.

Extraction procedure for Aflatoxins B1

The extraction of AFs from meat and liver samples
was performed according to the method (12) with
some modifications. About 15 g sample was
blended (20 min) with 50 ml of acetonitrile-water
(45:05) and then the sample was centrifuged for 5
min at 3000 rpm at the room temperature. Then, 10
ml filtrate was diluted with 10 ml of deionized water
and purified using an immunoaffinity column at a
rate of 3- 4 drops/s and washed with water (2 ml)
twice at the same flow rate. Final elution was
accomplished by passing 1.0 ml of methanol.
Finally, the residue was evaporated with a nitrogen
stream at 40°C. After evaporation 100 ml Trifluro
acetic acid was added to derivatize AFBI1. The
samples were placed in the dark place (15 min) at
room temperature. Then, 400 ml of acetonitrile-
water (1:9, v/v) mixture was added to the vials. A
20 ml portion of the solution was subjected to LC
analysis. The HPLC system used in the present
study was a Shimadzu Agilent ZORBAX Eclipse
XDB C18, 50x4.6mm (1.8 um) column on a
Shimadzu 2010 HPLC system which was equipped
with fluorescence detector (RF-530). The reverse
phase mode with a mobile phase of aceto nitrile
methanole-water (20:20:60, v/v/v) was used at a
flow rate of 1 ml/ min. The wavelength of
fluorescence detector was set at 360 (excitation) and
440 nm (emission).

Chromatographic conditions (HPLC)

An aliquot of 50 pl for meat extract samples and 50
ul for liver samples was injected on an agilent
ZORBAX Eclipse XDB C18,50x4.6mm (1.8 pm)
column on a Shimadzu 2010 HPLC system. The
column oven temperature was set to 40°C. A
gradient of eluent A: water + ammonium acetate,
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and eluent B: methanol+ ammonium acetate. Details
of the gradients are given in table (1).

Table (1): Gradients of eluents A & B

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

Statistical analysis

Data were calculated and statistically processed
using the statistical package SPSS 18.0 (SPSS,
Chicago, IL, USA). The level of statistical
significance was set at 0.05 for both #-test.

RESULTS AND DISCUSSION

The presence of aflatoxin residues in chicken
muscles is most important from the human health
perspective because the muscles are the largest
edible components of broiler birds.

Table (2) showed the means of Aflatoxin B1 levels
in all tested chicken meat and liver samples, the
standard deviation of the meat samples was 3.35 and
for liver samples were 1.71, which revealed that
there was differences in the levels of the residues
among the samples for both meat and livers. This is
might be caused as samples were collected from
different locations. In Kurdistan region, the local
slaughtered chicken carcasses (fresh carcasses) sold
separately than their internal organs (liver, gizzard
and hearts) which sold under certain weights. This
made it difficult to refer to which carcasses these
livers belonged, and it also explains why the
average of AFB1 in chicken meats 3.356 pg/kg was
higher than livers 1.712 pg/kg (table 2).

The same table (2) showed that all inspected meat
samples had readable amount of the AFB1 (100%),
whereas only 65% of liver samples had readable
amount, the highest reading of mean values in meat
samples was 12.997 in sample 14, and the lowest
reported in both samples (1 and 2) as 0.610. In other
hand the highest mean value of reading toxin
amount in liver samples was 9.582 in sample 30
while all of the samples (6, 9, 10,16) were free from
it. The previous results were close to Experimental
studies results conducted by different workers
revealed aflatoxin residues in the liver and muscles
of broiler birds following administration of different
dietary AF levels for variable periods.

Hussain et al. (13) in an experimental study reported
that feeding of AFB1 from 1600 to 6400 ng/g to the
broiler birds for 7 days resulted a maximum level of
6.97ng/g AFBI in liver tissue. Still the recent study
results were lower than the results conducted by
Herzallah (14), who reported levels of aflatoxin B1
(AFB1) in breast, leg, liver, kidney, and gizzard and
in litter, the broiler chicks maintained for 6 weeks

on AFB1 contaminated diets. The highest AFB1 of
1.2 pg/kg was at the third week in liver tissues and
0.8 pg/kg in chicken legs fed diet contaminated with
374.53 ppb AFBI, the residual level of AFB1 were
increased in liver and kidney of 2.1 and 1.9 pg/kg at
wk five, and in chickens breast and leg the levels
increased to 0.93 and 1.64 pg/kg, respectively.

The present study results were not agreed with the
results recorded by Khan ef al. (15) who studied the
levels of AFB1 and total aflatoxins (AF) in broiler
meat at market age, 264 samples from 199 healthy
and 65 sick flocks were collected from markets in
the Faisalabad region/ Pakistan. The detected
residues of AFBI1 in liver, kidneys and muscles of
healthy birds were 75.9, 44.7 and 21.6%,
respectively, while the detected residues in liver,
muscle and kidneys of sick birds were 89.2, 70.8
and 55.4% respectively. Also, the results of
maximum readable levels of AFB1 in chicken
muscle in the present study were higher than the
study of (15), who recorded the levels of AFB1 and
total AF residue in muscles of broiler birds as 0.02-
1.99 and 0.02-2.99 ng/g respectively, and the results
of Hussain et al. (13), who reported the maximum
residues in the chicken muscles as 0.22-3.27 ng/g
after feeding on diet containing up to 6400 ng/g
AFBI. Yet, the recant study results were close to the
results of Eleftheriadou et al. (16) from Greece, who
reported that aflatoxin residues detected in 40.8%
of chicken samples and the highest value was 7.6
ng/g, and results of Begum et al. (17), who
recorded AFBI1 residues as 9 ng/g.

Because of the potential health hazards of
mycotoxins for humans, threshold levels of
aflatoxins in commodities have been established
worldwide. A maximum residue limit of 10 pg/kg
total aflatoxins in foods has been set in more than
75 countries around the world, while a limit of 4 ug/
kg has been set for foods in the European Union
(18). Based on the fact that Iraq has no standard
levels for AFBI1 residues in meat, the researchers
depended on Food and Drug Administration (FDA)
regulations (19), which determined the levels of
aflatoxin in human food as 20 ppb, and the results
in table (3) showed the significant difference (p<
0.005) between the means of AFBI1 levels in
chicken meat samples with the standard limits,
while table (4) showed the significant difference
(p< 0.005) between the means of AFB1 levels in
liver samples with standard limits and the results
revealed that the levels in both type of samples were
under the limits, which mean that all (100%) of
chicken meat samples and all liver samples tested
contained aflatoxins levels within the maximum
permissible limits that regulated by (FDA) (19).
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Table (2): The means of Aflatoxin B1 levels in all tested chicken meat and liver samples

Sample no. AFBI in meat pg/kg AFBI in liver pg/kg
1 0.61066 1.228
2 0.61066 4.99768
3 7.53327 1.94445
4 2.92012 142513
5 9.28867 0.62189
6 5.03502 0
7 2.30863 1.11051
8 1.49023 1.1142
9 0.73148 0
10 3.13187 0
11 4.17939 1.95537
12 1.49203 1.09194
13 131112 1.51988
14 12.99761 1.0111
15 2.58007 1.31438
16 6.78747 0.74509
17 1.3695 0.9794
18 3.52015 3.68131
19 2.50209 0
20 3.05233 225612
21 2.56737 1.87886
22 4.66942 1.36429
23 3.87837 0.54543
24 1.77397 0.53851
25 2.02288 0.5137
26 1.00145 0.72198
27 2.96406 1.56156
28 2.72431 2.55911
29 6.0885 4.44744
30 4.35823 9.58216
Percentage 100% 65%

Average 3.356257 1.712253

Std.Dev 2.614236 2.038171

Std.Error 1.426978 1.557602

Table (3): Comparison of Aflatoxin B1 levels in chicken meat samples with international standards by using one sample

test

Test Value = 0.5

S -
T daf Sig, (2-tailed) Mean Difference 95% Confidence Interval of the Difference
Lower Upper
Afla 1.000 29 325 4751.57615 -4964.0351 14467.1874

Table (4): Comparison of Aflatoxin B1 levels in chicken liver samples with international standards by using one sample

test

Test Value = 0.2

df

Sig. (2-tailed)

95% Confidence Interval of the Difference

Mean Difference

Lower

Upper

sub

6.575

29

.001

3.31670

2.2849

4.3485
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ABSTRACT

The study was conducted to detect the most safety vaccine strains used against IBD in Sulaimaniyah Province,
Kurdistan-Iraq. A total of 225 one day old broiler chicks of Ross 308 breed were investigated for their maternal
derived antibodies (MDA) titer through ELISA test. Chicks were randomly divided into 3 groups equal in number
2 treatment groups, T1: was vaccinated by IBA-vac. ( Fatro) intermediate strain and T2: was vaccinated by CH/80
intermediate strain (Hipra). Both were done via drinking water, eye-drop and naso-drop. And control non-
vaccinated group. The measurement of vaccinal derived antibodies titer in 5, 10 days post-1%. and 2. Vaccination
shows a significant variation at (P<0.05) between control and both treatment groups at 10 days post - 2™.
Vaccination (30 days old), in addition the antibodies titers were non-significant at (P<0.05) between treatment
groups themselves, while it was higher in T1 group than in T2 group. The pathological lesions were as follow:
Trachea showed epithelial sloughing and blood vessels congestion in T2 group. The spleen, thymus and BF
showed marked pathological changes in both treatment groups and were more sever in T2 group chicks than in T1
group chicks . The study revealed that IBA-vac of Fatro is more safety and secure to be use than CH/80 of Hipra.

Keywords: IBD, MDA, Vaccines, ELISA, Chicks
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INTRODUCTION

Infectious  bursal disease (IBD ) (Gumboro
disease) is a highly acute contagious viral disease
of  chickens characterized by  sever
immunosupression  resulting  in great bursal
damage (1). Chickens between 3 and 6 weeks of age
are most susceptible to IBD virus (2) . The
economic importance of this disease is manifested
in 2 ways. First, some virus strains may cause up to
60 % mortality in chickens 3 weeks of age and
older. The second, and more important,
manifestation is a severe, prolonged
immunosupression of chickens infected at an early
age (3).

Infectious Bursal Disease Virus (IBDV) belongs to
the family Birnaviridae. Genus Avibirnavirus has a
bisegmented double-stranded RNA (dsRNA)
genome (4). There are two serotypes of IBDV:
serotype 1 and 2. Pathogenic serotype 1 IBDV field
strains can be grouped into classical virulent (cv)
strains, antigenic variant strains and very virulent
(vv) strains (6). IBD follows one of two courses,
depending on the age at which chickens are
infected, the subclinical form of the disease occurs
in chickens less than 3 weeks of age. Chickens
present no clinical signs but grossly characterized
by bursal atrophy, resulting in  severe
immunosuppression (7). The clinical form of IBD
affects chicks between 3 and 6 weeks of age. It is
characterized by ruffled feathers, whitish or watery
diarrhea, anorexia, depression, trembling, severe
prostration and finally death. The target organ of the
virus is the lymphoid tissue, specially the bursa of
fabricius that has a gelatinous yellowish transudate
covering the serosal surface (8). The disease is
highly contagious, affects young chickens, and is
characterized by the destruction of the lymphoid
organs, and in particular the bursa of fabricius,
where B lymphocytes mature and differentiate. The
target cell of the virus is the B lymphocyte in an
immature stage, and the infection, when not fatal,
causes an immunosuppression, in most cases
temporary, the degree of which is often difficult to
determine. Out breaks of IBD virus (IBDV) cause
devastating losses in both broiler and layer flocks
(2,3). Depending on the vaccines ability to induce
immunity in the presence of maternal antibodies and
their residual pathogenicity, these vaccines have
been classified as '"intermediate", "intermediate
plus" or "hot" types. At the moment, the first two
types are the most used all over the world, whereas
the last is currently banned in many countries (5).
Attempt to prevent IBDV infection is based mainly
on using of vaccines parallel with application of
strict biosecurity measures in the farm. Intermediate
live IBDV vaccines are effective in stimulation of
active immune response even in the presence of
high maternal antibody titers (4). In spite of
intensive application of different types of IBDV
vaccines, IBD is still considered as a major
production problem affecting poultry farms. The
main problem encountered in the choice of the

proper time for vaccination is that maternal
antibodies interfere with replication of vaccinal
virus in lymphoid tissues. Although the parents are
boosted with inactivated vaccine, the maternal
antibodies provide a good level of protection only
for the first 3 or, sometimes,4 weeks, then the birds
become fully susceptible (5).

The objective of the present study was to investigate
the post-vaccinal pathological changes of different
vaccines strains and routes against Infectious bursal
Disease virus (IBD) to be sure of the most safety
one to be used in some poultry farms in Sulaimani
province, Kurdistan region/ Iraq.

MATERIALS AND METHODS
Vaccines

Commercial vials of live attenuated cloned
intermediate IBD strain vaccines (CH/80) (freeze-
dried tablet,1000 doses) were bought from Regional
Agency of HIPRA company ( Spain), and from
FATRO company (Italy) of live attenuated
intermediate IBD strain vaccines (IBA-VAC)
(freeze-dried tablet,1000 doses).

Experimental Design

A total of 225 one-day old broiler chicks of Ross
308 breed were received from Lao-Lao hatchery/
Sulaimani / Kurdistan region /Iraq. The chicks were
reared for 42 days on floor under similar healthy
environmental circumstances. The feed was
formulated as balanced ration according to National
Research Center (NRC) recommendations (9). The
chicks were randomly divided into 3 groups
(C=control group, T1=first treatment group and
T2=second treatment group) each of 75 chicks. The
chicks in each group were further divided into 3 sub
groups of 25 chicks. Chicks of control group (C
group) were kept unvaccinated, whereas chicks of
treatment group T1 and chicks of treatment group
T2 were vaccinated on 9, 20 days old as follows:

1- Chicks of treatment group T1 were vaccinated
with 0.1ml /chick (one vaccine dose) of IBA-VAC
intermediate strain via drinking water, eye-drop and
naso-drop.

2- Chicks of treatment group T2 were vaccinated
with 0.1ml /chick (one vaccine dose) of CH/80
intermediate strain via drinking water, eye-drop and
naso-drop.

Serological examinations

Blood samples were collected for measurement of
Maternal-Derived Antibodies (MDA) by indirect
Enzyme Linked Immunosorbent Assay (ELISA)
(10) on 1%day old of chick’s age (prior to
vaccination). Other blood samples were collected
for measurement of Vaccine Derived Antibodies on
days 5, 10 post first and second vaccinations.



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81

Vol. 11, No.2, June 2016 50

Histopathological examinations

Tissue samples (Trachea, spleen, thymus and bursa
of fabricius) were obtained from chicks of all groups
for histopathological examination on days 5 post
first vaccination. In addition, tissue samples were
obtained on days 5 post second vaccination. The
obtained samples were processed for routine histo-
technique and staining according to Luna (11).

Statistical analysis

The data were collected and processed using
Statistical Analysis System (SAS.1988) (12).

RESULTS AND DISCUSSION
Maternal and vaccinal — derived antibodies titers

The measurement of maternal-derived antibodies
(MDA) (as indicated by ELISA test) showed a
marked decline of antibodies on day 7 of chicks age
(table 1). This result was in agreement with those of
(13, 14), who reported that the progeny antibodies
persist up to 4 weeks of age and that their protection
limit expired by second week and also explain the
individual variation of the chicks response to the
vaccines. The reason for such rapid decline at this
period of age could be attributed to the proteolytic
degradation of antibodies or neutralization because
of naturally occurring of IBDv challenge and this
was in agreement with those results of (15) who
proved that the MDA is of benefit to IBDv infection
in chickens at the age of 1- 4 weeks. On the other
hand, the measurement of vaccinal derived
antibodies titers showed a significant variation (P
<0.05) between treatment groups and control group
at 10 days post second vaccination (30 days of age).
In addition, the antibodies titer was non
significantly (P<0.05) between treatment groups
themselves, while it is higher in treatment group T1
than in treatment group T2 (table 2), which could be
explained by the lower degree of attenuation of this
kind of vaccines. These present results were in
agreement with (16, 17), who revealed that a
protective humeral immune response was induced in
both treatment groups vaccinated with IBDv strains
in comparison with the control group. This non-
significant variation might be due to dose and route
of vaccination which play a role in induce immunity
and antibodies titers refers to efficacy of
immunization is closely related to the type of
vaccines had used (18, 19).

Table (1): Means of maternal- derived antibody titer
(MDA) against IBD virus in experimental chicks as
measured by ELISA test

Table (2): Means of antibody titer against IBD virus on
10 days post second vaccination (at day 30 of chicks
age) as measured by ELISA test in chicks of all groups

Groups Means = SE of antibody titer
Control 260.33 £825.83 b

Tl 8621.56 £825.83 a

T2 6898.83 +825.83 a

Age / days Means + SE of maternal-derived
antibody titer
1 day 10453 +963.12
7 day 3627 +423.17

within a raw, the titers of antibodies that do not have common
small letters superscripts vary from each other at (P>0.05)

Histopathological findings

Tissue biopsies were obtained for histopathological
examination for trachea, spleen, thymus and bursa
of fab. For all groups on day 5 post 1% and 2™
vaccination.

The results showed that the lesions were more sever
in treatment group T2 than in treatment group T1.
The lesions in T2 group were as follow; Trachea
showed epithelial sloughing (Figure 1). Spleen
showed follicular lymphoid hyperplasia in white
pulp (Figure 2) and marked blood vessels
congestion in the red pulp (Figure 3). Bursa of
fabricious showed marked increase in number of
lymphatic follicles (follicular lymphoid hyperplasia)
in which the germinal centers stand out distinctly
(Figure 4). Thymus showed marked cortical
lymphoid hyperplasia and lack of differentiation
between the peripheral and deep cortical
lymphocytes (Figure 5).

The lesions in treatment group T1 were as follows:
spleen showed lymphoid hyperplasia and blood
vessel congestion (Figure 6). Thymus showed
marked cortical lymphoid hyperplasia, and bursa of
fabricious showed marked increase in number of
lymphatic follicles (follicular lymphoid hyperplasia)
(Figure 7).

These lesions may be as result of most of the IBDv
live vaccines, which showed variable degree of
pathogenicity and immunosuppressive effect (20),
as well as histopathological changes induced by
vaccine virus in the various lymphoid organs are
very different, depending on the virulence of
vaccine strain (21).

The histopathological changes in spleen and thymus
gland results was in agreement with that of (26),
who mentioned that the histological examination of
spleen, thymus and BF revealed that all types of
vaccines induced different degree of alteration in
these organs and this were previously mentioned by
(23, 25), who mentioned that IBD vaccines induced
pathological lesions in lymphoid organs of chickens
vaccinated with intermediate vaccines.
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Figure (1): Microscopic tracheal section taken from one of treatment group T2 chicks (5 days post second vaccination). It
shows focal epithelial sloughing (black arrow). H and E, X 100

Figure (2): Microscopic view of a spleen taken from one of treatment group T2 chicks (5 days post second vaccination). It
shows follicular lymphoid hyperplasia in the white pulp (black arrow). H and E, X 100
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Figure (3): Microscopic view of a spleen taken from one of treatment group T2 chicks (5 days post second vaccination). It
shows marked blood vessels congestion in the red pulp (black arrow). H and E, X 100

Figure (4): Microscopic view of a bursal section taken from one of treatment group T2 chicks (5 days post second
vaccination). It exhibits marked increase in number of lymphatic follicles (follicular lymphoid hyperplasia) in which the
germinal centers stand out distinctly (black arrow). H and E, X 200
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Figure (5): Microscopic view of a thymal section taken from one of treatment group T2 chicks (5 days post second vaccination). It exhibits
marked cortical lymphoid hyperplasia (black arrow). H and E, X 200

Figure (6): Microscopic view of a spleen taken from one of treatment group T1 chicks (5 days post second vaccination). It shows lymphoid
hyperplasia (black arrow) and blood vessel congestion . H and E, X 200

Figure (7): Microscopic view of a bursal section taken from one of treatment group T1 chicks (5 days post second vaccination). It exhibits
marked increase in number of lymphatic follicles (follicular lymphoid hyperplasia). H and E, X 100
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The histopathological changes which were observed
in the BF in the present study were in agreement
with (8), who explained that the attenuated vaccines
virus was capable to destroy B-Lymphocytes
present in BF leading to reduction in their size and
with (22) who reported that intermediate strains of
IBDv vaccines were sufficient to induce a
significant reduction in Bursal index. And in
agreement with (23) who observed that chickens
vaccinated with intermediate vaccine at 14 days of
age showed more sever lesions such as hyperemia,
dilatation of blood vessels and secondary follicular
proliferation in BF 3 days post-vaccination, and in
agreement with (26), who revealed that the
pathological changes in vaccinated groups of chicks
showed mild and moderate lesions that were
appeared in liver, spleen and BF.
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Detection of the ability of bacteria isolated from inner surfaces of plastic bottled

water containers to form biofilm

Amir Kh. Abbas, Suhala K. Ali, Lubna A. Ismail, Farqad F. Abdul Hameed and Sarah
K. Ismail

Ministry of Sciences and Technology / Baghdad / Republic of Iraq

ABSTRACT

The present study aimed to isolate and identify the bacteria from internal surfaces of reused bottled water plastic
containers (20 liters capacity). Thirty-five (35) samples of reused bottled water containers were collected randomly
from local markets of Baghdad city.

The present study was done to detect biofilm formation in 86 bacterial isolates of Staphylococcus aureus,
Staphylococcus epidermidis, Sporosarcina spp. Bacillus spp. and Pseudomonas aeruginosa for detection of
biofilm formation. The isolates were screened by Tissue Culture Plate Method (TCPM) and Congo Red Medium
Method (CRM). The results showed that from 86 bacterial isolates, 32 (37.2%) were positive by TCPM, while 21
(24.4%) were positive by CRM.

It can be concluded that the TCPM was an accurate method for detection of bacterial biofilm.
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The effect of Levetiracetam drug on endometrium of adult albino mice

Nahla A. Al-Bakri and Faiza J. Juda

Dept. of Biology/ College of Education for Pure Sciences (Ibn- Al- Haitham) / University of Baghdad
/Republic of Iraq

ABSTRACT

The present study was conducted to determine the effect of levertiriticium drug on albino mice endometrium. The
animals were treated via stomach tube with one dose 0.1 ml. Treated animals were divided into three groups. First
group was treated with drug for (14) days, second group was treated with drug for (30) days, while the third group
was treated with drug for (45) days. Examination of the treated three groups were done , as well as the comparison
with control group.

Results showed significant decrease (P<0.05) in endometrial glands of treated animals with drug 14, 30 and 45
days when compared with control. Significant differences (P<0.05) in endometrial gland were observed when
compared between three experiment groups, and significant increase (P<0.05) of blood vessels of treated animals
with drug 14, 30 and 45 days when compared with control. Results also revealed a significant difference among
the three treated groups, and significant increase (P<0.05) of epithelial cells of endometrium and thickness of
lamina propria of the three treated groups with drug 14, 30 and 45 days, when compared with control group, there
were significant differences (P<0.05) when comparing first group with both second and third groups. However, the
second group did not show significant different (P<0.05) when compared with the third group.
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The effects of methanolic extract of Punica Granatum L . peel on liver and kidney

of male albino mice

Abeer M. Hussain, Basma A. Jasim and Nawras A.M. Muzahim

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

ABSTRACT

The present study aimed to determine the effects of methanolic extract of Punica Granatum peel on liver and
kidney in albino male mice . total sample of 24 male mice were included, where they were divided into three
groups (1% group considered control group, 2™ group treated by 250 mg/kg from extract, and 3™ group were
treated by 500 mg/kg from extract) . The experiment lasted for 35 days. Results showed that methanolic extract for
Punica Granatum peel had negative effect on liver and kidney tissues in the second group (250 mg/kg
concentration) when compared with the control group. The results also showed that the third group, which was
treated by 500 mg/kg from extract had same effect to the second group, however, the effect of the extract was
more negative on liver and kidney tissues than on the second group.

The study concluded that the methanolic extract of Punica Granatum peel have negative effects on liver and
kidney tissues in two different concentrations.
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Study the effect of levetiracetam on spermatogenesis with special focus on
leyding, sertoli cells and seminiferous tubules thickness and diameter in adult

albino mice

Nahla A. Al-Bakri and Faiza J. Juda

Dept. of Biology/ College of Education for Pure Sciences (Ibn- Al- Haitham) / University of Baghdad
/Republic of Iraq

ABSTRACT

The present study was conducted to determine the effect the of levetiracetam drug on spermatogenesis, numbers of
leydig cells and diameter of Leydig nucleus, numbers of setoli cells and seminiferous tubules thickness and
diameter in albino mice.

The animals were treated via stomach tube with one dose 0.1 ml. Treated animals were divided in three groups:
first group was treated with drug and lasted for (14) days, the second group was treated with drug and lasted for
(30) days, while the third group treated with drug and lasted for (45) days. The treated animals were compared
with control group. Results showed significant decrease (p<0.05) in the percentages of spermatogonia of treated
animals with drug 14,30,45 days when compared with the control group. Results also showed significant increase
(p<0.05) in the percentage of primary, secondary spermatocyte and spermatid of treated animals with drug in
14,30,45 days when compared with the control and significant decrease (p<0.05) of spermatozoa in treatment
animals for 14, 30, 45 days compared with the control group. A significant decrease (P<0.05) was shown in the
number of leydig cells and diameter of leydig nucleus of treated animals with drug for 14, 30, 45 days when
compared with the control group. A significant decrease (p<0.05) in number of setoli cells of treated animals with
drug 14, 30, 45 days when compared with the control group. A significant decrease (p<0.05) in both of mean of
diameter and thickness of seminiferous tubules were observed of treated animals with drug 14,30, 45 days when
compared with control group.
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A comparative histological study of tunica vasculosa in the eyeballs of some

selected vertebrates from Iraqi environment

Shaima A. Abed

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

ABSTRACT

The present study aimed to recognize the histological structure of tunica vasculosa in the eyes of some Iraqi
vertebrates, that were collected from difference species, living environments and the nature of nutrition. The
sample included Golden Lizard Mabuyaaurataseptemaeniata, Magpie Pica pica, and Brown Rat
Rattusnorvegicus. Histological examination was done using stain routinely with haematoxylin— eosin. Tissue
sections were examined under light microscope.

The results showed that the tunica vasculosa of all species studied consisted of three parts : the choroid, the ciliary
body, and the iris. Choroid was rich in blood vessels in Magpie compared with Golden Lizard and Brown Rat.
Ciliary body was smooth in the eye of Golden Lizard, while consisted of folds in the eyeball of Magpie and Brown
Rat. Iris in the eye species were studied as well as structural components, where they were essentially similar. It
can be concluded that the differences in the density of blood vessels and pigment cells in the species studied were
due to the extent of the eye need for nutrition, oxygen, reduce heat, and eye protection from short wavelengths of
light.
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Morphological and histological description of hepatopancreas and

spleenopancreas of Barbus grypus in Baghdad

Aveen R. Mohsin

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

ABSTRACT

The aim of the present study was to determine the macroscopical and microscopical features of liver and spleen of
Shabout fish. Atotal sample of (10) fish were collected with various length from Tigris river in Baghdad. After
removing the organs, they were fixed with Bouins solution for 24 hrs. and washed with ethyl alcohol several
times, and then, embided with paraffin wax. Samples were cut and stained with Haematoxylin — Eosin. Slides were
examined under light microscope.

Results showed that hepatopancreas of Shabout Barbus grypus has light brown color and hepatopancreas consisted
of two lobes, right lobe, which was taller than the left lobe . Marked lobules and portal traids were not observed
in the liver. The hepatocyte-sinusoidal structure was Cord- like type, and the type of bile duct system was isolated
type. Excretory pancreatic tissues are spread around the branches of the portal vein, and consists of serous acini
and pancreatic islets within the adipose tissue surrounding digestive tract. Barbus grypus has spleenopancreas,
where the pancreatic tissues make inner layer within the spleen, following the splenic stroma and capsule. Splenic
stroma consists of red and white pulps. However, it was difficult to distinguish between them . Ellipsoidal arteriole
and melanomacrophage center had emerged.
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Preparation of immunological peptides from wheat bran protein

Manal A.W. Al-Sarag (1) and Makarim A. Mousa (2)

(1) College of Agriculture / University of Karbala (2) College of Agriculture / University of Baghdad /
Republic of Iraq

ABSTRACT

Protein hydrolysates were prepared from local wheat bran class (Ibaa 99) that were enzymatically prepared by
microbial protease (Trypsin). Protein hydrolysates were separated by gel filtration technique, and three
concentrations were obtained (0.234, 0.456,0.789) mg/ml.

Immuonodulating activity was evaluated by measuring their effects on in vitro proliferation of albino mice spleen
lymphocytes and phagocytic activity of potential macrophages. The results showed that wheat bran protein
hydrolysates have the highest immuonodulating activity at optimum conditions E/S 2% (w/v), temperature 37 C,
pH 8 and time 240 min.

The results suggested that lower molecular weight and positively charged peptides released from wheat bran
protein were effective in stimulating immunomodulating activity. Thus, it can be concluded that it can be used in
the preparation of potent immunodulating products.
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Estimation of alkaloids , flavonoids and fat soluble vitamins in wheat germ
Abdul-Monaim H.Al-Samarrai and Nuha A. H. Al-Samarrai

Dept. of Chemistry / College of Education / University of Samarra / Republic of Iraq

ABSTRACT

The present study aimed to estimate some of vital components of the wheat germ .The Percentages of
flavonoids, alkaloid, fat and fibers were 7.6% ,8.4% ,1% and 15% respectively . The concentration of fat
soluble vitamin K,E,D;,D, and A Were 3.12, 27.3, 8.4,0.34 and 16.3 ug/ml respectively. The results indicated
the nutritional and economical importance of wheat germ as a good source of nutrition.
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Investigation of Brucella antibodies using serological agglutination tests and 2-

Mercaptoethanol in some outpatients in the city of Samarra and its suburbs

Asmaa E. Mahmood
College of Applied Sciences / University of Samarra / Republic of Iraq

ABSTRACT

The study was carried out employing RBT and STAT methods for diagnosis of Malta fever in patients suspected
of Brucellosis as well as in apparently healthy individual living in the city and in the suburb areas to identify the
carrier cases of the disease. The study showed that, 77% of the cases that gave positive result, were came from
patients living in the suburb areas, while only 23% of the positive cases came from individuals living in the city.
None of healthy individual gave positive reaction. Comparison from using RBT and STAT tests was carried out to
discover the best methods for detecting brucella antibodies.
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