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FORWARD

Dear Collegues,

1 used to start my message by the achievements we try always to do and by the idea that was 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, IJST 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
journals in Arab and international worlds.

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

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

Today, we announce a new issue of our journal, that is the first issue from the eleven volume of 1JST, March ,
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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Data hiding in 3D model using artificial techniques

Muna M. Laftah (1) and Luma F. J. Khalil (2)

(1) Dept. of Computer Sciences / College of Education for Women / University of Baghdad (2) Dept.
of Computer Sciences / University of Technology/ Baghdad / Republic of Iraq

E- mail: muna_majeed@yahoo.com

ABSTRACT

Hide data in three-dimensional models began to take a broad interest in recent times in spite of the difficulties
faced by working with this type of media. In this study, the design and implementation of innovative algorithm
based on artificial intelligence techniques were done to identify sites that were selected in order to cover-ups,
depending on the values of (silhouettes). The purchasing managers' data encryption was to be hidden up to date in
a manner depending on vectors triangular surface-dimensional high security to achieve. Results obtained were very
good in terms of lack of observation by the eye or standards that have been adopted, which was (Housedroff
Distance, RMS). Results also showed that they have good resistance to attack types of engineering such as
translation, scaling, rotation and the coefficient of smoothing where a full recovery has been hidden data without
any destruction, and this is what boosted scale (correlation factor) error rate.

Keywords: 3D mesh, digital watermarking, copyright protection, attack, robustness
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INTRODUCTION

The development of digital media on the Internet,
and the widespread use of a wide range of
individual computer devices and multimedia
applications allow users to hide information in the
digital medium (such as image, audio, video and
electronic documents) and its distribution channels
through unsafe. On the other hand, it also means the
danger that may easily be detected from the precious
contents, reproduce or modified by unauthorized
users.

As a way to protect confidential information hidden
in digital media and to detect unauthorized
tampering, information hiding is now a big draw
attention in the field of information security (1).
Easy duplication properties and modification of
these contents, it is necessary to develop a variety of
techniques such as digital signature, 3D water plan
(1), not only for the various protecting copyright
and property claims, but also to find the area of
content tampering (2).

Water compared with another solution such as
digital signatures, encryption is less computationally
cheaper costs (3).

The three-dimensional regions of interest extracted
from these images using segmentation and
modeling. Usually characterized by geometric
objects by a group of vertices joined by line
segments is determined while the neighboring
surface by surface orientations rates. Drawing object
can represent a model of the object extracted from
the volumetric image, and can be designed using the
CAD system or can be learned from an image using
the shape-from-shading techniques. In the case of a
graphic object one usually has to deal with the
decline in the volume of data that carry geometrical
information mainly (4).

Graphical 3D objects is the most difficult digital
media type to design the framework of water for, as
I have done many challenges, such as: 1) decrease
the volume of data: the amount of data available to
hide the watermark in that it is very low as a 3D
model from a few thousand peaks consists Unlike
the huge amount of pixels provided for in the case
of images. 2) is not a unique representation: a 2D
image in the form of a matrix, while the 3D model
can be represented in many different ways. 3) No
strong field of transformation that can be used to
integrate. 4) The attacks may change engineering
and network connectivity properties. and 5) High
computational requirements, specifically to carry
out the frequency range (5).

The idea of subdivision

The basic idea of its units can be summarized as
follows:

It determines the division of smooth curve or
surface as at the end of a row of successive
improvements.

This description for sure is somewhat loose with
lots of details as yet to be determined, but it
embodies the essence. In case of a link of some of

the initial number of points in the plane curves. Start
with 4 points of contact through the straight line
segments. Next to it is a revised version. Then, the
original 4 points and plus 3 more points "between"
the old points are found. By repeating this process, a
piecewise linear curve looking smoother is getting.
Repeating this step on the curve begins to look very
nice indeed. It is easy to see that after a few steps of
this procedure would be resolved output curve as
well as one could hope for when using a limited
decision such as that provided by a computer
monitor or a laser printer.

An example of subdivision surfaces is illustrated in
figure (1). In this case, each triangle is split in the
original network on the left to 4 new triangles four
times the number of triangles in a network. The
application of the same rule partition again gives the
network on the right.
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Figure (1): Example of subdivision for a surface, showing 3
successive levels of refinement. On the left an initial triangular

mesh approximating the surface.

Both of these examples showed what known as
interpolating subdivision. Originally points remain
undisturbed while the inclusion of new points. The
keys, which are generally not distortion will be
shown later, and can also be generated through the
subdivision (6).

Cluster analysis

Cluster analysis or clustering is the task of grouping
a set of objects in such a way that objects in the
same group (called a cluster) are more similar (in
some sense or another) to each other than to those in
other groups (clusters). It is a main task of
exploratory data mining, and a common technique
for statistical data analysis, used in many fields,
including machine learning, pattern
recognition, image analysis, information retrieval,
and bioinformatics.

Cluster analysis itself is not one specific algorithm,
but the general task to be solved. It can be achieved
by various algorithms that differ significantly in
their notion of what constitutes a cluster and how to
efficiently find them. Popular notions of clusters
include groups with small distances among the
cluster members, dense areas of the data space,
intervals or particular statistical  distributions.
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Clustering can therefore be formulated as a multi-
objective optimization problem. The appropriate
clustering algorithm and parameter settings
(including values such as the distance function to
use, a density threshold or the number of expected
clusters) depend on the individual data set and
intended use of the results. Cluster analysis as such
is not an automatic task, but an iterative process
of knowledge discovery or interactive = multi-
objective optimization that involves trial and failure.
It will often be necessary to modify data
preprocessing and model parameters until the result
achieves.

Silhouette analysis

Silhouette can be used to study the distance between
the masses of the resulting analysis. Fantasy plot
displays a measure of how close each point in one
group is a point in the neighboring communities,
and thus provides a means to evaluate parameters
such as the number of blocks visually. This measure
has a range of [-1.1].

Imagination transactions (also referred to these
values, peace be upon him) + 1 near to the sample
away from the neighboring communities. A value of
0 to the sample or very close to the boundary
between the two neighboring and negative values
indicate that the decision of those samples have
been assigned to the wrong block.

To calculate silhouette cluster, first calculate the
average distance within the bloc. Each member of
the cluster has an average specific distance from all
the other members of the same group. This is a
variation from it cluster. Members of the cluster
with low variation comfortably within the bloc that
is set. Average difference on the mass is a measure
of the extent of the agreement it is. Note that two of
the same members of the cluster may be different
groups of neighboring. For points that are close to
the border between two, it may be a couple of tens
of difference almost equal.

The average distance to the cluster fellow members
are then compared with the average distance to the
neighboring members of the cluster. Figure (2)
shows the process to a single point (17.27).

30 @

Figure (2): compute silhouettes single point (17.27).

Proposed hiding system

New algorithm for hiding data in 3d object based on
clustering and silhouettes idea is proposed. The
block diagram for embedding system is explained in

figure (3).

1-Preprocessing step:
Subdivide the 3d object for two reasons:

A- Remove the noise.

B- Increase the capacity of the object.
2- Adaptive encryption method based on the
surface of 3d object: The first step in the block
diagram is performing the encryption for the
embedded data to increase the security of the
proposed system. The embedded data is encrypted
based on XORing the data with values of normal
direction computed for every vertex, so that the

XOR-operation based on the surface of object, every
object has a different normal direction from the
others so that it can be consider as a key generated
at every embedding.

In the three-dimensional case a surface normal, or
simply normal, to asurfaceat a pointPis
a vector that is perpendicular to the tangent plane to
that surface at P. (Figure 4).
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Convert object Subdivide the
to mesh triangle mesh

l Apply clustering
Compute the normal techniques
direction for every

vertex in the object l l

Apply silhouettes to
choose the suitable
clustering numbers

A
1011111000000 —»d; l

Choose the clustering
with the high capacity
and with larger
silhouettes values

Change the vertex value

Y

Figure (3): block diagram of the proposed system

Cross Product.x = ( Vectorl.y x Vector2.z ) - ( Vectorl.z x Vector2.y ) (1)
CrossProduct.y = - ( ( Vector2.z x Vectorl.x ) - ( Vector2.x x Vectorl.z)) (2)
CrossProduct.z = ( Vectorl.x x Vector2.y ) - ( Vectorl.y x Vector2.x ) (3)

To calculate the Cross Product:
Normal.x = (vl.y * v2.z) - (vl.z * v2.y); (4)

Normal.y = -((v2.z * v1.x) - (v2.x * vl.2)); (5)
Normal.z = (v1.x * v2.y) - (vlL.y * v2.x);  (6)

Normal of vertex at a vertex of a polyhedronis a
directional vector associated with a vertex, intended

Figure (4): A normal to a surface at a point is the same, as a replacement to the true geometric normal of the
as a normal to the tangent plane to that surface at that surface. ~ Commonly, it is computed as
point. the normalized average of the surface normal for

the faces that include that vertex (9,10).

For a convex polygon (such as a triangle), a surface
normal can be computed as the vector cross
product of both (non-parallel) edges of the polygon.

To calculate the normal, the Cross Product of these
vectors is needed to calculate. This will produce us a
point that is takes place perpendicular to the plane
generated by the vectors. Normal is an X,y,z vector
is needed. For each of x,y and z you need to make
the following calculations based on the values in the
Vectors.

3- Hiding approach: After encrypted the embedded
text and perform subdivision for the 3d object, k-
mean clustering is applied for the cover object of n-
cluster and based on silhouettes plot we decided the
best number of clusters is suitable for work, and
then to decide which cluster is chosen for hiding
many numbers of criteria is taken.

1. the size of the cluster.

2. the cluster with the highest silhouettes values.
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After choosing the suitable cluster the embedding
process is start by selecting the vertex with larger
silhouettes values for embedding the encrypted text.

4- Extracting watermark: The proposed system is
blind watermarking so that no need for the original
object to extract the watermark bit, but only
knowing the position of the selection vertex that are
used for embedding, so that the same steps of
embedding are done, then reorder the extracted bits
to collect the original watermarked bits, and last

decryption the text by XORing them with normal
direction of the object.

EXPERIMENTAL RESULTS

To test the proposed system, many different model
of ".off' 3d graphical format used were explained in
figure (5) and the mesh for each object, in table (1)
the name, number of faces, and number of vertex
are explained, the length of the watermark is 350
bits.

d

Figure (5) :( a-c) original model, (d-f) mesh for object

Table (1): Model's information

Name No. of Faces No. of Vertices

venus 711 1396

camel 586 1168
manugien 428 204

The first step for the proposed system is subdivided
the object, as shown in figure (6).

As described before, the watermark text is encrypted
based on the normal direction for each object.
Figure (7) shows the vertex normal direction for
each object.

After encryption step, then selection the vertices for
hiding the binary sequence is start, by using
artificial intelligent clustering techniques k-means
for N-times, and every time partitioning the vertices
into number of clusters from 2 to N-clusters, then
based on the silhouette plot the suitable numbers of
clusters are selected, some number of criteria is
taken to decided which cluster is chosen for hiding,
the criteria are:

1. The size of the cluster.
2. The cluster with highest silhouettes values, which
gives indicator that these points have good
correlation between them.

Figure (8) shows the iterative k-mean based on
distance for 'camel' model.

Vol. 11, No.1, March 2016 11
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Figure (7): Vertex Normal direction for models
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Figure (8): Iterative k-mean based on distance for 'camel’

From figure (9),

it satisfied the criteria.

we see for 'camel' the suitable
number of clusters are two, because silhouettes has
maximum value, then select the cluster two because

The objects after embedding the encryption text is
explained in figure (10). The results showed that

there is no difference for the eyes.

0.6
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0.4

25

3 35 4 45

Figure (9): Silhouettes values for N-cluster
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Figure (10): Watermarked 3d model

Distortion measure

To measure the effect of watermarking over the 3D
model, objective measure like RMS, Hausdorff
distance have been considered along with subjective
assessment for visual quality of 3-D mesh.

a. The Hausdorff distance:

It is widely used to measure the distance Hausdorff
similarities between the two sets of data, including
comparable image and comparison 3D. Hausdorff is
defined as the distance between two points and the
maximum distance from one group to the nearest
point in another group. Hausdorff over every point
of a set of points near the object distance is
estimated at some other object group, and vice
versa. This distance is used to estimate the degree of
similarity between two objects that are
superimposed on each other. The objective is to
minimize the Hausdorff distance to reduce the
degree of mismatch between cover object (M;) and
watermarked object (M,) (11).

Hinax(M1 ,M;)=max {max,EM; min,€M,d(a,b), max,£M, min,€M;d(a,b)} (7)

Originally designed to measure the similarity
between the original object and simplified object.
The distance Hausdorff are not the same, are
evaluated two spaces where M1 and M2 are
consistent and d (a, b) is the Euclidean distance
between A and B in 3D space. This is usually called
the scale (maximum geometric error). Hausdorff
distance is the best approximate measure for
assessing the similarity between the two 3D objects.

b. Root Mean Square Error (RMS):

The average error is based on the square root of
correspondence between every pair of vertices of
the two objects before embedding and after
embedding for comparison, and therefore it is

limited to the com-
parison between the two meshes sharing the same
topology (table 2). The root mean square error as
follows rating:

rRvs=Y@ =D n-qlvd-) v@)" 1 L 2) )

n is number of vertices of mesh and a vertex of
object before embedding and vl' is a vertex
corresponding in the watermarked object (12).

Table (2): The evaluation parameter for the
watermarked models

Model name Hough distance RMS
man 0.0039063 0.00000094
venus 0.0019531 0.00000002
camel 0.0009766 0.00000005

Attack simulation

One of main requirements of the proposed system is
robust against many type of attack, a 3-D polygon
meshes has been tested against distortion attack. The
correlation factor has been used by comparing the
number of bits extracted. The correlation value 'l'
indicates 100% of bit inserted has been returned
exactly. The watermark inserted has been invariant
to translation, rotation and uniform scaling.

In the preprocessing step objects have been
subdivision so that they are not affected by the
subdivision attack. The preprocessing steps make
the algorithm robust against distortion and
distortion-less attack. Simplification is process of
removing vertices and faces maintaining the shape
of the object. Table (3) shows the robustness against
simplification attack.
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Table (3): the correlation robustness against attack

Name | Translation | Scaling | Rotation | Noise | Simplification | Subdivide

venus 1 1 1 0.89 0.72 1
camel 1 1 1 0.6352 0.86 1
man 1 1 1 0.904 0.82 1

CONCLUSION

11. Thirrmer G. and Wiithrich CA. (1998).
Computing vertex normals from polygonal facets. J.
Graphics Tools. 3(1): 43-46.

12. Wagner M. (2012). Generating vertex normals.
Available at:
http://www.emeyex.com/site/tuts/VertexNormals.pdf

In this study, a new proposed method is introduced
based on clustering techniques in selecting the area
for embedding.

The preprocessing step provide us good solution to
increase the capacity and to robustness against
smoothing attack. Encryption techniques based on
the surface of the object gives good security because
the normal direction change with every object.
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ABSTRACT

Network Code is a new field in the theory of information, which is used in various network layers. One of these,
RLNC,is used in the network layer to increase reliability andsecurity. But this methodhas many disadvantages,
such as complexity and selecting random coefficients , rate fixing, the length of the header, and the weakness of
efficiency in some types of channels. All thesedisadvantages can be overcomeby using another type of Network
Code (which is called Rateless code)which is characterized by non-fixing ratethat is used in physical layer which
is considered more flexible and less complex and the overcoming of the disadvantages in this way, RLNC .
Rateless code is used as a method ofsecurity in physical layer. In this paper, we will make a compression between
two methods of security Rateless code and RLNC according to rate ,complexity, distributed, packet header, delay,
efficiency and reliability and GF (q).

Keywords: Physical layer security, Network Code (NC), Random Linear Network Code, Rateless Code
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INTRODUCTION

Authentication, confidentiality, and privacy are
issues which are performed in the upper layers of
the protocol stack in communication by using many
types of private and public-key cryptosystems.
Therefore, the computational security is
cryptosystems which are based on mathematical
operations, for example the factorization into prime
factors, which is very difficult to perform by any
attacker of limited power . Many types of emerging
network for example mobile networks consist of a
great number of devices with different capabilities,
which make it difficult to perform computation a
security. The results of information theory, signal
processing, and cryptography suggest that we can
gain a lot of security by using noise and fading
which are treated as weakness in wireless
communication . The result of information theory
shows that they can hide messages from attackers
without using secret key, hence the design of
security solutions at the physical layer itself is to
complement computational security (1), and
physical-layer security (PLS) adds a new layer of
security in communication networks (2).
Unauthorized users of interception have already
overheard the wireless transmission because of the
broadcast nature of radio propagation. Therefore,
good vulnerability to eavesdropping attacks are
accrued , thus the protection of the wireless
communications from eavesdropping is needed by
physical layer security in such a way as to exploit
the physical characteristics of wireless channels (3).
The efforts of researchers are focusing now a days,
on the use of physical layer methods to improve the
security of wireless links by using coding strategies
(information theory) or beam forming (1).

Many network code methods are used for unicast,
multicast and broadcast. For example, a network
code called COPE was proposed by (4), which
provides throughput gains. Another new network
code called CLONE was proposed by (5), which
increases reliability by sending multiple copies of
the packets. A network code called FUN was
proposed by (6), which is random linear coding and
is more efficient than NC methods which are
explained in (4) and (5). This method will achieve
high throughput over wireless network. The
different NC methods were described by (7) in
details.  Using algebraic watchdog in NC was
proposed by (8) to determine malicious behaviors in
network Encryption by using RLNC (only
encryption coefficients vectors) was proposed by
(9). RLNC and polynomial hash were used against
Byzantine attackers (10-12). Rateless codes against
byzantine attack were used by (13). Thus, the
present paper will explain Random Linear network
code and rateless codes with examples and give
comparison between RLNC and rateless. The aim of
this paper was to give an idea of network coding
that is used in network as security method in
physical layer.

INFORMATION THEORY METHODS

Quality of Service (QoS) metrics for example Delay,
Throughput and Reliability are very important to know
and estimate Internet Service Providers (ISPs). Thus,
this value of metrics can define the value suggested to
build up incomes (14). Ahlswede (15) was the first
researcher who proposed Network Coding (NC),
which had emerged as a promising method used to
build up the capacity of wire network. Recently,
Network Coding and wireless network work together
to build up the capacity of network (14).

New field or new concept in information theory has
emerged what is called network coding (NC). In this
field, data is relayed step by step from source to a
destination without being substituted, and this field is
unlike the existing store and routing schemes. The
notion of mixing information is referred to as network
coding information from different flows at
intermediate nodes mixing in the network. To protect
and recover the original data the receiver decodes
these packets when he receives enough coded packets,
as well as, mixing packets from different flows which
are achieved by multicast capacity (15). As shown in
figure (1), the function of input packets which results
in output packets and some computation should be
performed by each node in a network (16-18).
Network coding allows intermediate nodes to mix
information from different data flows and thus
provides an intrinsic level of data security arguably
one of the least well understood benefits of network
coding (19).

i OV eV v

¥ \

Figure (1): Basic network coding idea(16)

Network Coding (NC) is used in different layers in
network for example , NC is used in network layer to
achieve higher security rate if size of packets is
determined appropriately and NC is performed in
physical layer to achieve strong security with less
computational complexity (20).

NC was classified into four classes (7), which are
described in table (1).
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Table (1): classifications of network coding methods

Classification NC types

Description

XOR

Perform XOR operation between packets

Classification 1 .
Binary

Chooses random coefficients over finite field, k ,and data x ,and
performs :) x*k

Inter- session

Relays node code packets from different sources

Classification 2 -
Intra- session

Relays node code packets from same source

Global

Intermediate node does not performed coding, but performs coded
packet again

Classification 3
Local

Intermediate node performs decoding, and performs coded packet
again

State-aware NC
Classification 4 protocol

In this protocol , the source node mixes packets which depend on
the network state information for example buffer states of
neighboring for example Rateless Code (2)

(From the attitude security of network)
Stateless-aware

NC protocols

In this protocol ,the source node mixes packets which do not
depend on the network state information ,for example RLNC (2)

Benefits of NC:

1. Throughput: NC builds up network’s capacity
for multicast flows (in flooding case); the network
bandwidth is overwhelmed by the broadcast storm.
The important and effective way to deal with this
great problem in both broadcasting and multicasting
is NC (21).

2. Reliability: The main benefits of NC involve
high reliability especially in mobile network.
Reliability is confirmed by encoding the packets
into a single packet, which this lost single packet
doesn’t necessarily require in retransmissions. In the
same generation, if the complete set of coded
packets can be received from any node, the
decoding can be successful and recovered by all the
packets. In the same case, we can use partial
decoding’s concept (21).

3. Distributed Nature: There is no need for global
information about the network with NC. We also do
not care what our neighbors have received. It is
greatly distributed in nature. Respectively it suites
perfectly wireless networks (14, 22).

4. Low Complexity: NC works by solving the
equations ‘set linearly combined together in the
polynomial time. Decoding works by using
Gaussian elimination ways. These ways are very
simple in computational power to improve the
efficiency of network.

5. Mobility: In case of mobile, the network
topology changes from time to time. The frequent
route update and collection of new topological
information are the two main difficulties for many
routing protocols. The uncertainty and alleviation
can be addressed by NC as the need for exchanging
route updates.

6. Security: Sending the linear combination of the
packets in place of uncorded packet will give a
natural way to take benefit of multipath variety for
security against wiretapping polynomial time (21).

Random Linear Network Coding (RLNC)

In RLNC, the given node of the output flow is
obtained as a linear combining of its input flows. The
coefficients (which are selected) for this linear
combination are random in nature in complete way; so
that they are named Random linear network coding
(RLNC). The node gathers several of packets which
are received into one or many of outgoing coded
packets. Three operations performed by RLNC are:
encoding, decoding and re-encoding (figure 2).

The encoding process of RLNC has the combination of
native and original packets in linear way, with
randomly selected of coefficients. Galois field (GF) is
the selections of a finite field by coefficients randomly
and independently. A coding vector consists of the
coefficients of this combination. The implementation
of encoding is shown in figure (3), re-encoding and
decoding are by matrix operations. The two processes
of the encoding and re-encoding is almost similar, but
with the exception that the coding vector of the re-
encoded packet is accounted for by the arithmetic
operations between the newly generated coefficients at
that node and the original coefficients of the received
coded packets. The decoding operation is made at the
given node by gathering the coded packets. A system
of linear equations consist these packets and can be
solved forming a matrix. This matrix becomes a
decoding matrix (14, 23-25). The stream of packets is
divided into generations of size h; the packets, which
belong to the same generation addressed with a special
generation number. Incoming packets within each
node are divided into their base of generation numbers
(2). RLNC contains three operations such as encoding,
re-encoding and decoding operations. Figure (3) shows
packet after encoding operation.
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Figure (2): RLNC process(24)

Coded packet
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‘ Existing protocol header H Coding vector g [ Coded symbol @ |

Figure (3):Coded packet

1. RLNC encoding algorithm (24):

Input: source packets.

Output: Encoding packets.

Step 1: Symbols packet generated by source node.
Step 2: Check if generation is stored in buffer in
source node.

Step 3: i. if No, construct new generation with ID.

ii. Perform encode operation and produce coded
vector.

iii. Create and initialize the decoding matrix and add
coefficients vector to this generation , start
timer T, go to step 5.

Step 4: L if yes, search for the generation having
lowest distance, if two generation have same
lowdistance, the first generation must be used.

Ii: determine if such generation exists.

A: if yes encode the packet and insert in generation
and performre encodeoperation for all packets in
that generation. B: if no, go to step 3.

Step5: Convert packet to another format.

Step6: Send single packet.

Example 1: RLNC encoding operation: Suppose we
have 3-bytes (11, 155, 4) to be encoded, I selected
3*3=9 coefficients as 3-coded packets are to be sent
for 3 —symbols.

Solution:

Vector 1: 73,221, 30.

Vector2: 7,232, 91.

Vector3: 191, 6,200.

All operations are over GF (278) and encoding
operation is performed as:

First encode byte: 73*11+155*221+30*4=106
Second encode byte: 7*¥11+155+232+4*91=49
Third encode byte:191*11+155*6+4*200=247.

After that form 3-packets, each packets contains
coefficients and encoded byte, as shown in table (2).

Table (2): Packets coding

Coefficients
NO. Coding vector Coded
Packet 1 73,221,30 106
Packet 2 7,232.91 49
Packet 3 191,6,200 247

2. Re-encoding:

Consider Anode that has received and stored a set
(gl, X1), (gm, XM) of encoded Coding vector
Coded packets of 12 bytes of each packet. New
encoded packet (g', X') can be generated by node A
by picking a set of coefficients of K= [K1, KM]
€GF (2s) and performing the linear combination.

2.1 Re-encoding algorithm (24):

Input: Set (g1, X1), (gm, XM) of encoded.

Output: New encoded packet (g’, X").

Step 1: While node receives the encode packet.

Step 2: Check if generation-id is stored in buffer.

1: if no, new generation is creating with given ID,
create decoding matrix.

2: Add packet’s coding vector to this generation and
start timer T.

3: check if timer T has expired:

I. if yes, calculate not (transmissions for its
generation), convert packets to required format.

Ii: Do not send packets, if Not< 1, send with
probability NT.

lii: if no, wait for more innovative packets, go to
step 1.

Step 3: Check if packets are innovative

I: if no, discard the packets, go to step 1.

Ii: if yes, the received sequence numbers match the
IP addresses of added coefficients with the existing
coefficients in the generation.

lii: move conflicting packet’s coding coefficient to
the free space or increase the generation size to add
this coefficients.

Step 4: Check if packet is rebroadcasted after T
expired, if no go to step 1.
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i. If yes, calculate not

ii. If Not>1, rebroadcast only one packet.

iii. If Not< 1 rebroadcast with probability NT.
Step 5: End while.

Node S1 has a packet n4 to send. The packet is
encoded with random coefficient, x3 = k5 * n4,
where kS5 is taken from GF (28). A new generation
is created if no generation is stored in node and x3 is
inserted in the new generation and is sent. It is
assumed that the node has two coded packets in the
same generation in the buffer, k1 * n1+ K2 * n2 and
k3 * nl +k4 *n3. The two coded packets contain
symbols from 3 original packets, nl, n2 and n3.The
source node put its packet in this generation. The
node packet is encoded and x3 is added to this
decoding matrix. Now the generation has symbols
from 4original packets. The source re-encodes all
these packets into a single re-encoded packet and
broadcasts, the source will generate 3 random
coefficients; these are k6, k7 and k8. It will combine
the coded packets and create a single re-encoded
packet as follows:

k6 (k1nl+k2n2) + k7 (k3n1+k4n3) + k8 (k5n4)

= (k6k1+k7k3) nl+ (k6k2) n2+ (k7k4) n3+ (k8kS5)
n4 , as shown in figure (4), which describes the new
packet.

Generation identifier
(Gen ID)

Generation distance |  [(k6k1+k7k3) kok2 kTkd

[n1n2n3nd] ©D) Kk

Payload

Figure (4): Packets after re-encoding operation

3. RLNC decoding operation:

In decoding operation it is very important to solve a
group of linear equations. Encoded packets which
are received can be stored by a node; according to
the original packets which are stored also row by
row. At first the matrix is either empty or consists
its own non- encoded packets with decoding matrix.
Initially this matrix is empty or it contains its own
non-encoded packets which are similar to the
vectors of encoding. The encoded packets arrive;
they are stored in the final row of decoding matrix.
Decoding operation can use Gaussian elimination
in which only innovative packets are inserted. If a
packet is non-innovative it is discarded (24).

3.1 RLNC decoding algorithm:

Input: Encode packets

Output: Source packets.

Step1: Received innovative packet.

Step2: Store innovative packet as last row in
decoding matrix.

Step3: Check rank is full.

A: if yes, all packets which are stored in matrix are
decoded and given to upper layer in matrix which is
not decoded

B: if no, check if sub matrix rank is full.

1: if no, do nothing, go to step 4.

2:1.If no, decode the matrix partially, and store the
decoded packets in memory to avoid duplicate
decoding.

ii: send the decoded packets to upper layer which is
not already decoded for generation.

Step 4: End.

Fountain codes

The first practical class of Rateless codes was
developed by Lucy (2002), which was called Lucy
Transform (LT) codes. Then the LT codes to
Raptor codes is extended by Shokrollahi (2006),
in which a type of powerful Rateless codes needs
very small overhead to recover completely the
source data with linear encoding and decoding time
(25,26). Initially Rateless code is developed to
achieve efficient transmission in erasure channels.
The LT encoded symbols are generated by using at
once a specific degree distribution and then there
are potentially an unlimited number of encoded
symbols. Until an acknowledgment (ACK) response
of successful decoding is received at the transmitter,
these symbols are generated on the fly and
broadcasted to the receiver (27). The initial efforts
of working on Rateless Codes have been limited to
erasure channels with the primary applications in
multimedia video streaming. The researchers
recently used the design of Rateless Codes for
wireless channels, such as binary symmetric
channels (BSC), additive white Gaussian noise
(AWGN) channels. Rateless Codes are used in a
very wide spectrum of applications in various
modern wireless communication networks such as
to control the peak-to-average power ratio in
OFDM systems and to enhance the transmission
efficiency in IEEE ad-hoc 802.11b wireless
networks and cooperative relay networks. In
contrast to traditional fixed-rate coding schemes,
Rateless Code is very efficient in wireless
transmissions because the transmitter does not need
to know the channel state information before
sending its encoded symbols, and a resilient
decoding performance can be retained by receiver
.In the encoding operation, firstly the encoder draws
a value of (d) from a distribution node called the
check node degree distribution. To generate an
encoded symbol, the encoder selects randomly (d)
systematic message symbols, and performs binary
summation (i.e. XOR) on these selected symbols.
The relationship of systematic message symbols and
encoded symbols can be represented by a bipartite
Tanner graph. Figure (5) shows the Tanner graph of
the conventional LDGM-like rate less codes in the
Tanner graph, the systematic message symbol is
et

denoted by L and the

by'|:| The vertices W™ check node represents
the parity-check node. The overhead represents
the number of collected binary symbols away from
the optima of a decoder (27-29).

encoded symbol
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Figure (5): The tanner graph of the conventional LDGM- like rate less codes (17).

1. LT coding operation (29,30):

LT coding algorithm can be described as below :
Step 1:While no feedback message is received from
the decoder do

Step 2: Determine degree k by sampling the degree
distribution Q(x).

Step 3: According to value of k, select set of bit
from thej-information bits.

Step 4: Perform XOR operation on the selected k
information bits to produce coded bits.

Step 5: Send the coded bit over the channel.

Step 6: End while.

Example (31):

If choose degree distributed randomly d=2, encode
operation in LT encode performed as; the first step
is shown in figure (6) and final step is shown in
figure (7). If d=2

input 1 code bit

1 {—e 1XORO=1
. ) !

¢ degree d = 2

L

—_ O = -

Figure (6): First step

S VYA
input -1

1 e |

L B B B

Figure (7): Final step

2. LTDecoding operation (31):

Belief propagation decoding algorithm steps are:
Step 1: Search for any output node that has degree
one. If not found, decode will fail

and in this state more output packets areneeded to
restart decoding.

Step 2: Send the selected output node valuekto the
input node which is connect bydividing k by the
weight of the connected edge.

Step 3: Output node should be removed from the
graph of decoding as well as itsedge.

Step 4: The value of input node should spread to
recover all output nodes which areconnected; by
adding the value of input node to each output value.
Step 5:The edges should be removed from the graph
of decoding .The end of decoding will succeed if all
input nodes are found. If this does not exists we
should go to step 1.

Step 6: End.

Comparison between RLNC and Rateless code

1. Rate: encoding operation of Rateless codes has
feature “on the fly” which mean each source node
continues producing encode words until it receives
feedback from destination node after decoding
operation is completed, stop encoding operation and
send another output packet but in RLNC source
send fix rate of encode packets (32).

2. Distributed: The ability to construct a distributed
encoding of the information is begin an important
property of Network Coding. The information is
encoded at the source and also all the nodes of the
network support the encoding of the packets,
therefore gaining a real distributed encoding
scheme. This is not possible completely in rateless
codes. Many researchers faced this problem, so
different solutions are proposed for various network
configurations, but they have didn’t solved the
problem, the encoding of rateless codes is
centralized. The main problem is still which is the
possibility of encoding information by using
rateless codes in a distributed way (14, 22, 32).

3. Delay problem: The delay of the transmission is
very common in network coding and rateless codes
according to the decoding of the packets.
Classically the systems of distributed coding is
ready for use conversely, when the information is
received; and in order to retrieve the plain
information, the encoding schemes add a further
delay. In addition, in order to address this issue the
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decoding algorithms which are able to decode the
packets early must be studied in order to decrease
the decoding delay, incremental decoding and
partial decoding are two methods which are created
for that. Hence, Rateless code is faster than RLNC
(32).

4. GF (q) nature: In RNC, a linear collection has
made new packets in the node that has the
information about its input symbols in GF (q),where
q is great enough integer numbers. Now encoded
packets are created by other nodes in the network,
this will be by a linear collection in GF (q) of the
packets which is received previously; q must be
greater than numeral of peers in the network. This
problem (which makes this planning) is difficult to
achieve in the real application according to its
computational complication. The RNC achievement
is powerless. The computational complication of
encoding and decoding in GF(q) rises with the
rising of (q) and it is still very costly because all the
decoding and encoding operations are made in a
GF(q) , the RNC is not appropriate in the real
application, but in real-time application, the rateless
code is used because rateless uses GF(2) (32,33).

5. Packet header: In RLNC, set bits must be added
to the header of each data packet to inform the
decoder of the encoding vector for the packet. The
encoding vector determines the generation identity
and coefficients that were mixed with data packet.
For fountain coding, it is very important to store
sequence number in the header for the data packet
only, because the sender and receiver know the
mapping between the encoding vectors for the
fountain code, hence fountain code is simple (18).

6. Complexity: RLNC has computational
complexity, for any integer k, decoding operation
can be performed by Gaussian elimination on the
packets they receive to invert the linear coding
operations which require O (k*3) operation and
encoding operation need so (k”2) operations (32, 34,
35). For any integer k and any real € >0, Raptor
codes in this class produce an infinite stream of
symbols so that any subset of symbols of size (k
(1+€)) is sufficient to recover the original symbols
with high probability. Each encoding process uses
(O (log (1/€)) operations, and decoding process (O
(k log (1/€)) operations (36).

7. Efficiency and Reliability: Rateless coding has
many advantages as compared to the RLNC. One of
them, since RLNC does not rely on channel
realization we can choose either  efficiency or
reliability when it works in time-varying channels.
While, in rateless code the code word length is
limited by the channel realization, so that it achieves
higher reliability and efficiency. For multicast and
broadcast transmission, the excessive RLNC, which
caused by feedback messages decreases the
throughput. While rateless codes are a solution for
applications where Channel State Information (CSI)
at the transmitter is not available. In addition,
rateless codes have increased throughput over relay
networks (29). At the end, LT or Raptor codes are
not systematic which makes them one of the
disadvantages; that mean the input symbols are not
always reproduced among the output symbols, this

is called error floor (27). Comparison between
Rateless and RLNC can be described in table (3).

Table (3): Comparison between Rateless and RLNC

RLNC Rateless code

1.Rate Fix rate On fly rate ,not

fixed rate

6.Complexity high complexity | Low complexity

2.Distributed Yes No

5.Packet header Add set bits to Does not add

header bits to header
3.Delay More delay Less delay
7.Efficiency and Low High
Reliability
4.GF(Q) GF (@), q FG(2)
integer, ex; 4, 8,
CONCLUSION

A network code is considered as a new concept of
information theory which is used for increasing
through put, reliability and security in wireless
network. RLNC combines input data from different
flows after execution of XOR operation for each
data with random coefficients, RLNC has many
problems which can be solved by using Rateless
method in which it has limitless rate for code and
generates codes on fly. At the end rateless suffers
from error floors that input cannot reproduce from
output. Many researchers are dealing with this
problem to solve it.
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ABSTRACT

Odontometric measurement of teeth crowns are easy to perform in living and in fossil forms, simple, inexpensive,
more accurate and less time consuming.

The aim of study was to evaluate the sexual dimorphism in permanent (maxillary andmandibular canines , among
Iraqi population . The study was conducted on 60 dental students ,selected from Institute of Medical Technology /
Baghdad , aged between (18-28) years.

The mesiodistal and buccolingual diameters of the permanent maxillary and mandibular canines were measured in
dental cast using electronic digital caliper, which has an accuracy + 0.01 mm. The descriptive statistics and t-test
were calculated.

The results showed that in Iraqi population mesiodistal and buccolingual diameter of permanent maxillary and
mandibular canines were larger in males than in females and the difference was statically significant (p<0.0001).
The sexual dimorphism in mandibular canines was 3.25 % by using buccolingual dimension, while sexual
dimorphism in mandibular canines was 2.55% by using mesiodistal dimension , while in maxillary canine, the
sexual dimorphism was 1.22% by using mesiodistal dimension and 1.02% by using buccolingual dimension. The
study showed mandibular canines exhibiting significant sexual dimorphism.

Keywords: Canine, sexual dimorphism, Inter canine distance
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INTRODUCTION

Odontometric measurements seem to be the most
reliable method since teeth represent the most
durable and resilient part of the skeleton (1). Teeth
of various species are known to exhibit asexual
dimorphism (2), which refers to the systemic
difference between individual of different gender in
the same species. Tooth size standards based on
odontometricsInvestigation can be used in age and
sex determination (3). Mesiodistal (MD) and
buccolingual (BL) diameter of the permanent tooth
crowns are the most two commonly used in
determining sex on the bases of dental measurement
.The mesiodistal crowns diameter of the teeth are
reduced by inter proximal wear and the
buccolingual measurement may prove more useful
for sex identification. The sexual dimorphism is
more pronounced in permanent dentition than in
deciduous teeth (4). One study was by (5) as a
odontometric study in permanent maxillary canine
among Kosovo-Albanian population, and in similar,
(6) conducted a study on maxillary canine teeth in
a sample of adults Indian population.

Studying permanent maxillary and mandibular
canines teeth offer certain advantages in that they
are least affected by periodontal disease, are
exposed to less plaque, calculus, abrasion from
brushing, and are the least teeth to be extracted with
respected to age (7).

The Aim of the Study

This study aimed to investigate the accuracy of the
method with which sex can be differentiated by
odontometric analysis of maxillary and mandibular
canine teeth in a sample of Iraqi adults.

MATERIALS AND METHODS
Subjects

A sample consisted of 60 individuals (30 males and
30 females) were included from institute of medical
technology in Baghdad aged between (18-28 years),
and were selected based on following criteria:

1- Complete set of fully erupted teeth.

2- Non carious and periodontal healthy teeth.

3- Non attired and intact.

4- Aligned teeth (without any crowding).

5- No history of trauma and any orthodontic
treatment.

Materials

The following tools and instruments were used in
the experiment:

1- Dental mirrors.

2- Dental probes.

3- Dental tweezers.

4- Rubber base, impression material.

5- Dental stone.

6- Electron digital vernier calipers.

Experimental method

Dental stone casts were prepared from alginate
impression taken in selected study casts and labeled
with sex and the age of subjected labio-lingual
dimensions of maxillary and mandibular canine.
The inter canine widths were measured with digital
vernier caliper boss. Mandibular canine index and
sexual dimorphism were calculated according to
special formula. All the measurements were
achieved by a single examiner to eliminate inter
examiner errors. Data were subjected to statistical
analysis using t-test.

Measurement of mesiodistal (MD) and buccolingual
(BL) crown diameter of right and left permanent
maxillary and mandibular canines (MC) were taken
in dental casts using electronic digital caliper boss,
which has an accuracy degree = 0.01 mm. The
mesodistal crown diameter was defined as the
greatest mesiodistal dimension taken parallel to the
occlusal and facial surface. The buccolingual crown
diameter was defined as the greatest distance
between the buccal (or labial)and lingual or
(palatal)surface perpendicular to the mesiodistal
diameter (8). Each measurement was taken three
times and the average of three values was obtained
to minimize the intra observer error. The descriptive
statistics were calculated (mean, range, and standard
deviation) for maxillary and mandibular canines.
Statistically significant sexual dimorphism in male
and female odontometric features were tested by
students' t-test. The level of statically significance
was set up at p<0.05. The percentages of sexual
dimorphism were calculated using the formula
given by (9), as follows:

1- sexual dimorphism = [X,, / X¢] -1 x 100
Where,

X, =mean value of males.

X= mean value of females.

2- canine index:

mesio-distal diameter of the canine x 100

Intercanine distance

RESULTS

Table (1) shows mean value of inter canine distance
and canine index for upper jaw, values of S.D, t test
and p values for both males and females . The
values for inter canine distance and canines index in
males and females showed significant differences.
Table (2) shows inter canine distance and canine
index, t test and p value in mandibular canines. The
value for inter canine distance and canine index in
males and females showed significant difference.
Table (3) Showed mean value of mesiodistal and
buccolingual measurement and maxillary canines,
value S.D, t test and P values in both male and
female groups. The difference between male and
female for both MD and BL dimensions of
maxillary canines was significant.
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Table (1): Inter canine distance and canine index for upper jaw (maxilla)

Female Male
Value (n=30) (n=30) t- test ¥
Mean +SD | Mean £SD P-Value cs
Inter Canine distance upper 35.99 + 6.96 37.03 £2.17 8.402 P<0.005 (S)
Canine index upper 0.352+2.20 0.326+ 1.28 1.322 P<0.005 S)

Table (2): Inter canine distance and canine index for lower jaw (mandible)

Female Male
Value (n=30) (n=30) t- test X
Mean £SD Mean £SD P-Value cs
Inter Canine distance lower 30.56+ 4.35 27.38+1.922 9.218 P<0.005 (S)
Canine index lower 0.252+2.20 0.245+2.20 4.154 P<0.005 S)

Table (3): Mesiodistal and buccolingual measurements, mean, S.D, t- test and p value of maxillary canines

Female Male
Value (n=30) (n=30) t- test g
Mean +SD Mean +SD P-Value CS
B.L.distance upper 7.66+ 0.56 6.53+0.67 3.18 P<0.002 (S)
M.D.distance upper 7.14+0.36 6.75+0.57 2.12 P<0.001 S)

Table (4) showed mean values of MD and BL
dimensions of mandibular canines, values of S.D, t
test and P values in both male and female groups.
The differences between the male mean and female
mean for both MD and BL  dimension of
mandibular canines were also significant.

Tables (5) and (6) showed sexual dimorphism in
maxillary and mandibular canines respectively. It
was found that the sexual dimorphism in maxillary
canine was 1.22% using MD dimension and 1.02%
using BL dimensions. Where as, in the mandibular

canines sexual dimorphism was 2.55% using M.D
dimension and 3.25% using BL dimensions.

When values for both males and females were
measured and compared, males showed greater
mean dimensions of teeth than females. Results
were statistically significant. The most sensitive
predictors of greater and gender determinator from
canine were the mandibular inter canine distance
and canine index.

Table (4): Mesiodistal and buccolingual measurements, Mean, S.D.t Test and p value of mandibular canines

Female Male
Value (n=30) (n=30) t- test "
Mean +SD Mean +SD P-Value CS
B.L.distance lower 5.80+0.42 5.88+0.45 2.14 P<0.003 (S)
M.D.distance lower 6.23+0.43 6.05+ 0.45 3.22 P<0.002 (S)

Table (5): Sexual dimorphism in permanent maxillary canines

Dimensions of canines Mean (male) Mean (female) . .
Sexual dimorphism
(mm) Xm Xf
Mesmdl;tal dlmer_lsmn of 8,366 6.661 1.22%
maxillary canine.
Buccollngual d1mensmn of 6.452 6.133 1.02%
maxillaycanine .

Table (6): Sexual dimorphism in permanent mandibular canines

Dimensions of canines Mean (male) Mean (female) . .
Sexual dimorphism
(mm) Xm Xf
Mesiodistal dimension of 6.452 6.133 1.02%
maxillary canine.
Buccolingual dimension of 6.557 6.455 3.25%
maxillaycanine .
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DISCUSSION

Metric methods of gender determination consider
objective method because they rely on standard land
mark and result in lower incidence of errors for this
reason; the present study was performed to check
the relevance of odontometric measurement of
maxillary and mandibular canines.

Canines demonstrated higher degree of sexual
dimorphism among the population (10, 11), and are
considerate the most resistant teeth in dentition,
remaining intact in several post mortem sceneries
(12). In the present study, there was no significant
difference between measurement at the permanent
maxillary caning in right and left sides (asymmetry)
for both sexes. A non-significant difference of the
measurement of permanent teeth between right and
left sides were reported in studies of samples from
three population from Egypt, Mexico and USA (13-
15). In Saudi Arabia, even there was a study with
contra dictory findings, where there were
statistically significant differences between right
and left sides of the maxillary canine (15). This
difference can be attributed to several factors
namely, environmental, ethnic and nutritional
factors.

The present study showed that both maxillary and
mandibular canines in males were greater in
mesiodistal and buccolingual dimensions than
females. These differences were found to be
statistically significant. In accordance with present
study, (1) showed statistically significant
differences between males and females, while
measuring the mesiodistal and labiolingual
diameters of both maxillary and mandibular
canines. Richardson et. al. (16) found that teeth of
males tend to be larger than female for each type of
tooth in both the maxillary and mandibular arches.
Howe et. al. (17) found that combined mesiodistal
width for males was more compared to females.
Partabha Rani etal (2009) studied that males
showed greater bucclo_lingual dimensions of teeth
in comparison of female (18). The present study
revealed that inter canine distances of maxillary
canine was greater in males than in females and it
was statistically significant. However, the
differences in mandibular inter canine distance
between both sexes were statistically significant.

As in study conducted by (1), maxillary inter
canine distance showed statistically significant
differences between both sexes.

The study conducted by (18) showed that inter
canine distance of the upper and lower dental arches
were significant greeter in males than in female in
Saudi population group study. Contrary to results of
present study, Kaddah (19)stated that no statistically
significant differences were obtained between males
and females while measuring the inter — canine
distance. In the present study, mandibular canines
were more sensitive predictor of gender because
they showed greater sexual dimorphism than
maxillary canine . These results are in agreement to
the results obtained by (9), who found that
mandibular canines exhibit the greatest sexual
dimorphism amongst all teeth . a study conducted
by (20), revealed that the mandibular canine showed
a greater degree of sexual dimorphism than the
maxillary canine. A study reported that in most
living human population , lower canines showed

that the greatest dimorphism followed by upper
canines where as the premolars were the least
dimorphism (21).

The sexual dimorphism of canines is attributed to
the many theories : The first theory states that
according to Moss, there is a greater thickness of
enamel in male due to long period of amelogenesis
and slower rate of maturation of teeth than in
female. Second theory said the sexual dimorphism
is due to more dentine in the crowns of male teeth
(22).

The third theory said that Y chromosome control
the thickness of dentine , whereas X-chromosome
seems to be responsible for modulating the
thickness of enamel (19).

There can be a complex interaction between a
variety of genetic and environment factor that is
responsible for the variation in the magnitude of
dimorphism . Different human populations may
show different expression of sexual dimorphism . In
some populations, this dimorphism may be greater
developed than others. Sexual dimorphisms in
tooth size are population specific (10) and varied
among different ethnic groups (9).

CONCLUSION

The study revealed that males showed larger mean
dimension of teeth than females in the study groups
inter canine distance and mandibular canine index
are more sensitive predicators for gender
determination . Mandibular canine teeth show
significant and consistent results for sexual
dimorphism and can be used as an adjunct along
with other procedures .for sex determination in
mass disasters.
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ABSTRACT

Type I diabetes mellitus (type-I DM) is a complex polygenic autoimmune disease resulting in the targeted destroy of beta-cell in
pancreas that result in deficiency or absence of insulin production. Several studies have been reported the salivary biochemical
and biomarkers alterationsin diabetic patients.

The aims of the study were to evaluate the salivary Interleukin-6 (IL-6), Interleukin-1 Receptor Antagonist (IL-1RA) and
Secretory Leukocyte Protease Inhibitor (SLPI), matrix metalloproteinase (MMP-2 and MMP-9) in uncontrolled type-I DM and
investigating the association of salivary biomarker to the HbAlc%.

The total sample composed of 90 adult aged 18-35 years. Divided into 60 uncontrolled diabetes (HbAlc >7%) and 30 appeared
healthy control group. The BMI, HbAlc and duration of disease were recorded through the visits. Unstimulated whole saliva was
collected from each patient under standardized condition. The salivary flow rate and PH were measured; the salivary IL-6, IL-
1RA, SLPI, MMP-2 and MMP-9 levels were measured by using multiple immunoassay analysis.

The salivary MMP-2,MMP-9 and IL-6 were elevated in individuals with type I diabetes mellitus in comparison to the healthy
controls, but the statistical difference was non-significant between the study groups except the IL-6 was higher than control
among type-I diabetes mellitus group, which was statistically significant (p=0.033). IL-1RA was highly significant lower among
uncontrolled diabetic group than control group (p<0.001). On other hand, SLPI of uncontrolled diabetic group was lower than
control group with no statistically significant difference between the two groups. Among uncontrolled diabetic group the salivary
MMP-2 was highly significant correlated with MMP-9 (1=0.468, p<0.001) in positive direction.The SLPI was positively highly
significant correlated with salivary IL-1RA(r=0.579, p<0.001) and positive correlation with salivary MMP-2 and MMP-9
(r=0.394, p=0.002; r=0.328, p=0.01, respectively). HbAlc% was correlated significantly with salivary SLPI in positive direction.
The salivary flow rate among uncontrolled type-I DM was highly significantly lower than control group (p<0.001), while the
salivary PH among uncontrolled diabetic group was non-significantly different in comparison to the control group.

In conclusion, the diabetic and poor metabolic control has a significant influence on salivary biomarker, matrix metalloproteinase
and salivary flow rate.The salivary biomarkersmay represent a useful method in predictive of the progression and control of DM

type-L.

Keywords: Diabetes mellitus, saliva, IL-6, IL-1RA and SLPIL, matrix metalloproteinase.
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INTRODUCTION

The abnormally high blood glucose level is the
characteristic feature of Diabetes mellitus. Type 1
diabetes (T1D) is a highly complex polygenic
autoimmune disease resulting in the loss of
pancreatic B-cells and absence of insulin production
(1), the diagnosis of itmay be occur at any age and
the majority of the patients with type 1 diabetes
were diagnosed before the age of twenty which
means that it usually manifests in childhood,
adolescence or early adulthood. At birth the
individuals with a genetic susceptibility have
normal beta cell mass but start to lose beta cells
secondary to autoimmune destruction that occurs
over months to years (2).

Saliva consists of two main components that are
secreted by independent mechanisms; the first
component includes ions, which is produced mainly
by parasympathetic stimulation and second protein
component, which is released mainly in response to
the sympathetic stimulation (3). In saliva the
inflammatory molecules are derived from the oral
mucosa and from the periodontium through influx
of gingival crevicular fluid (4).

Saliva is carrying a spectrum of immunologic and
non-immunologic proteins that characterized by
having the antibacterial properties (5). Secretory
Leukocyte Peptidase Inhibitor (SLPI) possesses
antimicrobial defenses and cytotoxic properties in
addition to the antifungal and antiviral activity
(6).Interleukin-6 (IL-6) has a chief regulator of
acute-phase inflammatory response (7). However, it
plays a critical role in the transformation from acute
to chronic inflammation (8). The concentration of
IL-6 has been shown to be normal or higher in DM1
people in comparison to healthy people (9), on
other hand the interleukin-1 receptor antagonist (IL-
1Ra) plays important role in protecting the
periodontium from the inflammatory effect of
interleukin-1 (IL-1). The IL-1 is proinflammatory
protein that arrests the function beta cells and
develops apoptosis. Naturally the body secretes 1L-
1Ra which is anti-inflammatory protein, it has the
inhibiting function of both types of IL-1 signaling
and protecting the beta cells so it’s used to counter
the effect of IL-1 (10, 11).

Matrix metalloproteinases (MMPs) are family of
metal dependent proteolytic enzymes that mediate
the degeneration of extra cellular matrix and
basement membranes and play a role in collagen
degradation of osseous and connective tissue (12).
Recent studies suggest that the elevations in blood
sugar may abnormally affect MMP enzyme activity
(13). The MMP-2 and MMP-9 are called gelatinase
A and gelatinase B, respectively, because gelatin
was identified as one of the key substrates for these
two enzymes. Gelatinases can also break down
other ECM proteins such as type IV collagen (14).
The present study was designed to investigate the
salivary biomarkers and matrix metalloproteinase
and may represent a useful method in predictive of
the progression and glycemic control in patients
with Type 1 DM.

PATIENTS AND METHODS

Ninety adult patients (90) were recruited from
Diabetic - Endocrinology Center in AL- Kindy
Teaching Hospital in Baghdad city during the
period from (November 2014 to April 2015).
Inclusion criteria were: Aged 18-35 years of both
genders have type 1 Diabetes mellitus for more than
3 years duration. Patients with any other systemic
diseases, taking any  medications like
antihypertensive, anti-lipid and aspirin and subjects
less than 18 years of age were excluded from this
study. The samples were divided into two groups:
60 patients with uncontrolled type-I diabetes
mellitus (HbAlc >7%) and non-diabetic subjects as
a control group were included 30 healthy subjects
who did not suffer from any systemic disease and
matching with the study group. Approximately 1.5
to 2 ml of saliva were collected by spitting method
for 10 mints at the same day of blood sample
aspiration for HbAlc measurements and after
informed consent was obtained from all individuals.
The salivary samples were centrifuged at (4000 rpm
for 10 minutes) to remove any unwanted particles;
then the supernatant has been taken by
micropipette, aliquot into Eppendorf tubes (500ul)
and stored immediately at - 20°C for matrix
metalloproteinase while the sample used for protein
and interleukin analysis stored at -70°C until
analysis. The immunoassay analyses of salivary
sample were doing to measure the concentration of
biomarkers by using an  enzyme-linked
immunosorbent assay (ELISA technique) according
to the manufacturer’s instructions,IL-6 (Abcam
Human ELISA Kit, U.S.A), IL-IRA, SLPI
(BioAssay ELISA Kit, U.S.A.) MMP-2, MMP-9
(MyBioSource, ELISA Kit). The saliva sample that
used to measure the IL-1RA and SLPI was diluted
by wusing phosphate buffer 150 fold; the
concentration read from the standard curve must be
multiplied by dilution factor. Statistical analyses
were done using SPSS version 21 computer
software (Statistical Package for Social Sciences) in
association with Excel version 5. The statistical
significance of differences in mean between 2
groups weres assessed using the independent
samples t-test. P wvalue less than 0.05 was
considered statistically significant and highly
significance when P< 0.01.

RESULTS

The characteristics of the study subjects (age, body
mass index, salivary flow rate and PH) are
presented in table (1). The (mean + SD) of age in
patients with diabetes was (24.8+5.4) years, while
the (mean + SD) of age in healthy controls subjects
was (23.8+5). The (mean + SD) of BMI in diabetic
patients was (24.3 + 4.3) kg/m?, while the (mean +
SD) of BMI in healthy (244 =+ 4.4)
kg/m?.Statistically no significant difference in mean
age and mean BMI between groups (p=0.44,
p=0.91) respectively. The mean salivary PH was 7.6
(£0.5) in healthy group and 7.5(x0.5) in diabetic
group which was statistically non-significant
(p=0.3), whereas the salivary flow rate mean was
higher in healthy control (0.56 £0.19) compared to
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diabetic group (0.35+0.29) with statistical highly
significant difference (P< 0.001).

Table (1): The DM type 1- controls difference in mean age,
BMI, salivary PH and flow rate (ml/min) among study

Table (3): Frequency distribution of the DM type 1- and control in
relation to selected salivary parameter among study group

Salivary Healthy controls Diabetic type-I
q q P- value

parameter mean/median mean/median

MMP-2 (pg/ml) 28.5 30.4 0.67[NS]***

MMP-9 (pg/ml) 49 514 0.11[NS]
IL-6 (pg/ml) 2.6 4.6 0.033**
IL-1RA (ng/ml) 24.7 15.9 <0.001*
SLPI (ng/ml) 36.8 31.5 0.09[NS]

group
Parameters Healthy Diabetic type-I P-value
controls mean
mean
Age 23.8(£5) 24.8(+£5.4) 0.44[NS]**

BMI kg/m? 24.4(x4.4) 24.3(x4.3) 0.9 I[NS]***
Salivary pH 7.6 (£0.5) 7.5 (£0.5) 0.3[NS]***

Salivary 0.56 0.35 (£0.29) <0.001*

flow rate (+0.19)

(ml/min)

*(p<0.01) highly significant, ** (p<0.05) significant, *** (p>0.05) non-

significant

In table (2), the females 34 (56.7%) more than
males 26 (43.3%). The age of those patients was
<20 years 10(16.7%); 20-24 years was 25(41.7%);
25-29 years was 14(23.3%) and 30+ years was
11(x18.3). The frequency distribution of the sample
according to the BMI was divided into three
categories, the acceptable categories (<25kg/m?)
were 31(51.7%), over weight categories (25-29.9
kg/m?) were 23(38.3%) and obese categories (30+
kg/m?) were 6(10%) and according to the smoking
habit into smoker were 10(16.7%) and non-smoker
were 50 (83.3%).

The salivary parameters were shown in table (3)
(mean/median and p-value) among diabetic and
healthy controls groups. The highest salivary MMP-
2, MMP-9 and IL-6 values was represented in
diabetic group (30.4, 51.4, 4.6) in comparison with
control group (28.5, 49, 2.6), respectively. Result
revealed that salivary MMP-2 and MMP-9 had no
statistically significant difference (p=0.67, p=0.11,
respectively), whereas the salivary IL-6 had
statistically significant difference (p=0.033). While
the lowest salivary IL-1RA and SLPI values were
found in saliva among diabetic group (15.9, 31.5)
compared to control group (24.7, 36.8) respectively.
The mean salivary IL-1RA had highly significant
difference between study groups (p<0.001), in
contrast no statistically significant difference in
SLPI was found between two groups (p=0.09).

Table (2): Frequency distribution of diabetic type-I
(study sample) by selected variables (gender, age, body
mass index BMI and smoking habit)

*(p<0.01) highly significant, ** (p<0.05) significant, ***
(p>0.05) non-significant

Table (4) illustrates that the correlation of SLPI
with HbA1c% was significant in positive direction
among uncontrolled diabetic group (= 0.276, p=
0.033). On other hand, table (5) showed the
correlation between the salivary parameters among
type-I DM group, salivary MMP-2 was highly
significant correlated with MMP-9 in positive
direction (r=0.468, p<0.001), SLPI had highly
significant positive correlation with salivary IL-
IRA (1=0.579, p<0.001) and significant positive
correlation with MMP-2 and MMP-9 (r= 0.394, p=
0.002, = 0.328, p= 0.01 respectively). No
significant correlation in negative direction between
SLPI and IL-6 (r=-0.054, p= 0.68).

Table (4): Correlation coefficients between the
HbA1c% and salivary SLPI among type-1 DM group

Glycated Uncontrolled type-1 DM
Hemoglobin Salivary SLPI
r p
HbA1c% 0.276 0.033

Table (5): Correlation coefficients between the salivary
parameters among type-I DM group

Uncontrolled type-1 DM
Salivary parameters

MMP-2 MMP-9 IL-6 IL-1RA
(pg/ml) (pg/ml) (pg/ml) (ng/ml)

MMP-9 | r=0.468
(pg/ml) |  P<0.001*

IL-6 | r=0.155 =0.243
(pg/ml) | P=0.24[NS] | P=0.06[NS]
IL-IRA | t=0.196 =0.098 =-0.02
(ng/ml) | P=0.13[NS] | P=0.46[NS] | P=0.88[NS]

SLPI | r=0.394 =0.328 =0.054 | =0.579
(ng/ml) | P=0.002** P=0.01** | P=0.68[NS] | P<0.001*

Variables No. %
Female 34 56.7
Male 26 433
Age groups (years)
<20 10 16.7
20-24 25 41.7
25-29 14 233
30+ 11 18.3
BMI (kg/m?)-categories
Acceptable(<25) 31 51.7
Overweight(25-29.9) 23 38.3
Obese(30+) 6 10.0
Smoking habit
Non- smoker 50 83.3
Smoker 10 16.7

*(p<0.01) highly significant, ** (p<0.05) significant

The salivary flow rate and salivary IL-1RA were
the two parameters associated with highest ROC
area (0.796, 0.770 respectively) (p<0.001) as shown
in table (6), and therefore were the most affected by
type 1 DM disease process, (in other words it
showed the largest difference between type | DM
and controls); followed by IL-6 (0.638, p= 0.063),
whereas the salivary MMP-9, SLPI and MMP-2
were less affected by type I DM disease under ROC
(0.605, 0.601, 0.515) (p= 0.11, p= 0.12, p= 0.81)
respectively, in addition to salivary PH (0.515,
p=0.37).
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Table (6): ROC area for selected parameters when
used as test to differentiate between cases with type-I
DM and healthy control

ROC P — value
Salivary flow rate 0.796 <0.001*
Salivary IL-1IRA 0.770 <0.001
(ng/ml)
Salivary IL-6 0.638 0.033**
(pg/ml)
Salivary MMP-9 0.605 0. 11[NS]***
(pg/ml)
SLPI (ng/ml) 0.601 0.12[NS]
Salivary pH 0.558 0.37[NS]
Salivary MMP-2 0.515 0.81[NS]
(pg/ml)

*(p<0.01) highly significant, ** (p<0.05) significant, *** (p>0.05)
non-significant

DISCUSSION AND CONCLUSION

Salivary diagnostics is a potential method for
numerous biological and technical studies and
saliva is carrying a spectrum of immunologic and
non-immunologic proteins that characterized by
having the antibacterial properties (5). The present
study was carried out to elucidate the effect of
hyperglycemia on salivary parameter like MMP-2,
MMP-9, IL-6, IL-1RA and SLPI in uncontrolled
diabetes mellitus type-I and may also be an
indication of glycemic status in type 1DM. The
salivary flow rate was significantly lowered in
uncontrolled type — I diabetics, a reduction in the
flow rate of saliva may give an indication that
diabetic has an influence on salivary flow rate. This
result comes in agreement with some studies (15,
16) and disagreement with other studies (17, 18).
No significant difference in salivary PH between
diabetic patient and healthy control. This result is in
disagreement with other studies (19, 20).

In the present study, individuals with type 1
diabetes mellitus and poor glycemic control have
highest salivary MMP-2 and MMP-9 levels in
comparison to the healthy controls, but the
difference observed failed to reach the level of
statistically significant may be due to small sample
size, level of metabolic control and duration of
disease. This result is in agreement with other
studies (21, 22). Positive correlation between
salivary MMP-2 and MMP-9; this may be due to
the similarity in the structure and mechanism of
these two enzymes in degrade type IV collagen
(14).

Interleukin-6 is a pleiotropic cytokine with a wide
range of biological activities in hematopoiesis,
immune regulation inflammation and oncogenesis
(23). The level of salivary IL-6 was higher in DM
type I patients than healthy controls however, there
is a significant differences in mean of IL-6 between
two groups. A possible explanation for increased
salivary I1-6 is the chronic hyperglycemia that
affects the migration and phagocytic activity of
mononuclear and polymorph nuclear phagocytic
cells resulting in establishment of more pathogenic
sub-gingival flora, this triggers an infection-
mediated pathway and dis-regulates cytokine
production and expression (24). This result is in
agreement with study by (25).

Data of the present study revealed the level of
salivary IL-1RA and SLPI was significant lower
among uncontrolled diabetes group than control
group, the lower level of IL-1RA may be related to
xerostomia, the IL-1RA limits the immune and/or
inflammatory response in the mouth, so the patients
with lower level of salivary IL-1RA or reduction of
IL-1RA production precedes the first symptom of
dry mouth by several years that lead to formation of
dental caries and early tooth loss (26).The
correlation of SLPI with IL-1RA and HbA1c% was
in positive direction, both SLPI and IL-1RA has
inhibitory activity against the bacteria and
inflammatory process that may give an indication
about the correlation between them.

Jindal (27) found the subject with poor glycemic
control has more severed gingival inflammation by
the higher score of gingival index. The positive
correlation between HbA1c% and SLPI may be
attributed to gingivitis. In patients with type 1 DM
(especially poor metabolic control), the incidence of
gingivitis can be explained by the fact that the
excessive blood glucose which enters the oral
cavity through saliva and gingival crevicular fluid,
soaks the biofilm and causes an increase in total
biofilm accumulation. This result is in agreed with
other studies that reported the levels of SLPI are
significantly increased during gingivitis and
periodontitis (28, 29) and dis agreement with
studies by (30, 31) who found the SLPI level
become decreased.

In the present study, the SLPI have a positive
correlation with salivary (MMP-2, MMP-9), the
data of the present study suggest the correlation
between them are explained by the important role of
SLPI in the control of tissue destruction by
inhibiting the elastase activity which is related to
connective tissue destruction that associated with
inflammatory process (4, 32). Moreover, the MMP-
2 & MMP-9 are subgroup of enzymes within the
MMP family that are highly similar in their
substrate specificity and structure, but differ in their
cellular origin. Both enzymes are associated with
degradation type IV collagen and regulate basement
membrane remodeling (14), so the SLPI, MMP-2
and MMP-9 are related to the periodontal diseases
monitoring. This result is in agreement with other
studies (33, 34).

The results of this study showed the salivary IL-
IRA is a parameter associated with highest ROC
area, therefore considers the most parameter
affected by type-I DM disease process, also this
protein can be used as a biomarker that may be
prone to periodontitis in diabetes mellitus. This
result is in agreement with study by (35) who
reported this biomarker may be affected by diabetic
patients with periodontitis by its protection action
of periodontium from the IL-1 inflammatory effect.
The salivary MMP-9, MMP-2 and SLPI in this
study show less affected by type-I DM, but the
increase in the salivary concentration of MMPs may
result from gingival and periodontium inflammation
that associated with uncontrolled diabetic patients
due to impair neutrophil function and chemotaxis
become decreased, however, advanced periodontitis
in type I DM seems to be linked with elevated
MMP-9 level and lowered level of SLPI that might
be useful in monitoring the periodontal disease with
diabetes patients. This result is in agreed with other

Vol. 11, No.1, March 2016 32



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

studies (21, 34, and 22). In contrast, (36) concluded
that the concentration of MMP-2 and MMP-9 were
lower in subjects with diabetic than in non-diabetic
controls.

In conclusion the poor metabolic control in diabetic
type-I patients has a significant influence on
salivary biomarker, matrix metalloproteinase and
salivary flow rate. The regular oral screening
programs are considered as a standard of care for
young patients with type-I diabetes to decrease the
incidence of oral disease.
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ABSTRACT

Intestinal protozoa parasites infections have a public health importance mainly in symptomatic children, because
they consider to be a source of infections. Ciardia lamblia , Entamoeba histolytica and Cryptosporidium parvium
are the most common infectious parasites, which transmit by contaminated food and water. The prevalence of
intestinal protozoa in asymptomatic pre-school aged children was the objective of the study. Gender and social
levels were in account. Direct microscopic examination, staining ,flotation methods were used for the intestinal
protozoa diagnosis in 105 stool samples collected from 4 privet day care centers during April, 2015. The results
revealed that 19.04% was the total prevalence rate with a highly significant differences P<0.01 between male
23.33% and female 13.33% , high 12.72% and poor 26% social levels. In addition, results indicated that only two
types of intestinal protozoa were detected with a higher prevalence rate for G.lamblia 80% in comparison with
E.histolytica 20%. The study concluded that children aged 5 years old are most frequently infected with intestinal
protozoa parasites which was associated with the lack of major contributor factors.

Keywords: Intestinal parasites, protozoa, Giardia lamblia, Entamoeba histolytica
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INTRODUCTION

People of all ages can get parasitic infections, which
are considered to be as a serious problem in public
health throughout the world, especially in
developing countries (1). The main causative of
these infections are protozoa, helminthes,
and ectoparasites (2). A parasite is an organism that
depends on another organism (host) and gets its
food from its host (2). WHO "estimated that 3.5
billion people are infected by intestinal parasites (3).
Entamoeba histolytica and Giardia lamblia are also
estimated to infect about 60 million and 200 million
people worldwide, respectively" (4). Protozoa
parasites have only one cell and can multiply inside
the human body and cause serious infections.
Giardia lamblia, Entamoeba histolytica, and
Cryptosporidium are the most common intestinal
protozoa parasites, which enter the body through
contaminated food and or water.

G. lamblia is a pear-shaped, flagellated protozoan
that lives in small intestine and causes giardiasis (a
wide variety of gastrointestinal complaints) (5). Life
cycle includes two stages: trophozoite and cyst,
ingestion of at least 10 to 25 cysts (infective stage)
can cause infection in humans (6). E. histolytica, is
about 10 to 60 um in length , moves through the
extension of finger-like pseudo-pods and caused
amoebiasis. Cryptosporidium parvum about 3-6 um
in size, primarily localized to the distal small
intestines and causes cryptosporidiosis (7).
Although infections transmission mainly occurred
through contaminated food and water but person to
person and contaminated soil were documented (8).

Diarrhea is the main clinical sign for infections in
symptomatic patients which is passing loose, watery
stools 3 or more times a day, while asymptomatic
patients show no clinical signs but have an
importance in spread the infections (9). Most of the
previous studies had focused on the distribution and
prevalence of intestinal parasitic infections, mainly
among school children (12 — 16 years). Only few

Small amount of feces was taken by wooden stick
and mixed with a droop of normal saline and a
droop of Lugol's iodine on glass slid that covered
with cover slip and examined under microscope
(10x,40x) , for crypto sporidialoocysts were
recovered by modified acid-fast stain as described
by Bronsdon (12). Briefly; the fecal smears were
fixed with methanol for 10 minutes and 5 drops of
carbol fuchsin was added. Smears were decolorized
by 5%  sulfuric acid and then stained with
methylene blue. To confirm the results another zinc
sulphate solution flotation method was used (13). A
data sheet was used to record information such as
age, antibiotic consumption, medical history and
personal hygiene habits also A questionnaire was
also used to assess water consumption habits, eating
and living places.

Statistical analysis

Statistical analysis was done by SPSS, the inertial
statistic use chi-square-test with-p-value if p<0.05
significant, p>0.05 Non significant, p<0.01 High
significant (14).

RESULTS AND DISCUSSION

Out of 105 stool samples, only 20 (19.04%) samples
were detected to be infected with intestinal
protozoa. Significant differences P<0.05 in the
prevalence rate were recorded between various day
care centers, the lowest infestation was shown in
number one 10%, while the higher prevalence rate
was demonstrated in number four (31.81%). G.
lamblia and E. histolytica were the most common
intestinal protozoa recovered. No cryptosporidium
species were detected (table 1).

Table (1): Prevalence and types of protozoa infection
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studies have reported on pre- school children Types of PfeVﬂlﬁﬂce i}’(f"f'(ff No. Day care center
(under-ﬁve years Old) (10) protozoa rate % parasites examined
Giardia lamblia,
1 30 3 10 Entamoeba
histolytica
PATIENTS AND METHODS 2 25 4 16 Giardia lamblia
Giardia lamblia
Samp]es collection 3 28 6 21.42 Entameba
histolytica
One hundred and five stool samples were collected 4 » 7 3181 Gmgltzrfgzzlm'
from asymptomatic children aged 5 years old, who histolytica
attended 4 private day care centers (1,2 day care Total 105 20 19.04

centers as high social class and 3,4 as poor social *Chi-square =3.628 P<0.05 significant

class) in sterile plastic cups during April, 2015,

including 60 males and 45 females. Few studies were focus on the prevalence of

intestinal protozoa parasites in asymptomatic
children aged 5 years old ,the overall conclusion of
these studies was "The prevalence of intestinal
parasites in children varies according to different
regions, Younger children are predisposed to heavy
infections with intestinal parasites since their
immune systems are not yet fully developed" (15).

Microscopic examination:

All samples were examined using saline and iodine
wet mount smears of fresh stool method for
parasitic detection (11).
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In general, the total recorded prevalence rate
19.04% may be attributed to both poor personal
hygiene and poor environmental conditions.
According to the data from questionnaire of this
study an inadequate supply of drinking water, a
waste disposal system which does not correspond to
approved standards, the activities of children in
contaminated recreational water ,not washing hands
after using the toilet and owning animals in homes
play a role as source of parasites infections.

The total prevalence rate was less than that reported
in other studies, this may be due to the size of
samples and the periods of study. In Thailand the
findings of a study showed that 66 asymptomatic
children aged 5 years old were infected with
intestinal parasites from the total 236 examined
27.9% (16). Also Marry (17) indicated that at least
one pathogenic parasite identified in children with
prevalence rate 27%.

According to gender, the results indicated a highly
significant differences P<0.01 in the prevalence rat
between males and females, 14 male from the total
examined number 60 were positive for intestinal
parasite with a higher prevalence rate 23.33% in
compared with the prevalence rate for females
13.33% as 6 females showed positive results from
the total number examined 45 (table 2).

Table (2): Prevalence of intestinal protozoa according

prevalence rate for E.hitolytica 3/14(21.42%). The
total prevalence rate for G.lamblia was 80%, while
E.histolytica recorded 20%, A highly significant
differences P<0.01 were recorded.

Table (3): Types of protozoa in examined stool samples
associated with gender

Lot Positive parasitic
Day care examined - Prevalence %
center number
M F M F M F
1 2 1 1 (50%) 1 (100%) 1 (50%) -
2 3 1 3 (100%) | 1(100%) - -
3 4 2 3 (75%) 1 (50%) 1 (50%) 1 (50%)
4 5 2 4 (80%) | 2(100%) 1 (20%)
Total 14 | 6 1 3 3 !
(78.57%) | (83.33%) | (21.42%) | (16.66%)
Prevalence
rate % - 80 20

to gender
Total Positive
Day examined parasitic Prevalence %
cz::; number number
M F M F M F
1 20 10 2 1 6.66 10
2 13 12 3 1 23.07 8.33
3 9 9 4 2 21.05 | 22.22
4 8 14 5 2 62.5 14.28
Total 60 45 14 6 23.33 | 13.33

*Chi-square =15.522 P<0.01 High significant / M: male, F:
female

The higher prevalence rate was observed in males,
this was a result of the different behaviors of the
males delegates for females in terms of playing and
dealing with the environment. Aly and Mostafs (18)
noted that the differences in recreational activities
play a role in the rate of infection between male and
female. Similarity in results was observed with a
study done by Ahmed (19), and another study,
which revealed that prevalence was significantly
higher in males than females with rates of 51.8%
(604/1162) and 30.8% (381/1238) respectively (20).
Disagreement was recorded with Claudia's study
(21) in that prevalence was similar among genders
6.9% in male and 6.5% in female.

In table (3), data demonstrated that the most
common intestinal protozoa parasite identified was
G.lamblia, the prevalence rate in males and females
were 78.5%, 83.33% respectively. For E.histolytica
the prevalence rate in males and females recorded
21.42% and 16.66% respectively. On the other
hand, G.lamblia was more common among females
5/6(83.33%) while, males showed the higher

*Chi-square =14.238 P<0.01 High significant / M: male, F:

female

Agreement in results was observed with a study that
reported 5.4% and 8.9% prevalence of Entaemoeba
histolytica and Giardia lamblia, respectively (22).
Similar results was conducted by Boonchal (16) as
G.lamblia was the higher prevalence 23.3% among
236 asymptomatic children. In 2011, a study done
in Baghdad reported that from a total 131 diagnosis
number with intestinal parasites in different age
group, (30.4%) were infected with G.lamblia at age
2-5 while E.histolytica recorded (24.1%) also male
were the higher infected than females 33.5%, 28.6%
for G.lamblia and 19.4%, 29% for E.histolytica
respectively  (23).  G.lamblia was the most
prevalent, seen in 19% of children while Entamoeba
histolytica 1% (17). All samples were collected
from privet day care centers which classified
according to social levels in to 1 and 2 as a high
class while 3 and 4 as a poor class depending on
geographic regions, education level for parents and
hygienic concern, results analysis showed highly
significant differences P<0.01 between the two
categories. Seven children were recognized with
intestinal protozoa parasites from the total of 55
stool samples examined from 1 and 2 day care
centers with a prevalence rate 12.72%. For the 50
examined samples collected from poor day care
centers 3 and 4, twenty children showed positive for
infection with a prevalence rate recorded 26% (table
4).

Table (4): prevalence of protozoa infection according to
social level

Da Total Positive
y Social q number | Prevalence
care examined
level for %
center number . .
infection
1 and 2 High 55 7 12.72
3 and 4 Poor 50 13 26
105 20 19.04

*Chi-square =15.846 P<0.01 High significant
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Multiple features of host social behavior, exposure
to child and institutional care centers, maternal
education and weakened immune system influence
parasitic infections in children. The poorest people
are at highest risk of parasitic infection and other
conditions of ill-health (24). The most common
outcome of Giardia infection is often asymptomatic,
especially for children, it has been estimated that as
many as 50% to 75% of Giardia-infected persons
may be asymptomatic (25). As shown in results for
the higher prevalence rate was demonstrated in poor
day care centers this finding was in line with similar
studies conducted (15, 26, 27). A study in Turkey
did not show any significant association between
intestinal parasitic infection and some factors such
as maternal education (28).
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ABSTRACT

The aim of the present study was to evaluate of P53 expression tumor suppresser gene in papillary thyroid cancer
and the role of immune defense by CD56 in papillary thyroid tissue by Immunohistochemistry technique.

The study was designed as a retrospective study, where (60) samples from papillary thyroid cancer patients were
collected from patients wo attended Medical City Hospital in Baghdad and Al-Yarmouk Teaching Hospital during
the period May, 2013 to May 2014.

Keywords: P53 gene, CD56, Immunohistochemistry, papillary thyroid cancer
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INTRODUCTION

Papillary thyroid cancer is the most common types
of thyroid cancer (1), representing 75% -85% of all
thyroid cancer cases (2). It occurs more frequently
in women and presents in the 20-55 years age
group. It is also the predominant cancer type in
children with thyroid cancer, and in patients with
thyroid cancer, who have had previous radiation to
the head and neck (3). Previous studies had
indicated that history of radiation and viruses,
particularly during childhood, might be the main
established and associated risk factors for thyroid
cancer. Thyroid cancer is the most common type of
endocrine-related cancer in 2013, as indicated by
National Cancer Institute, with an estimated
(60,220) new cases in the United States. Recent
statistics have found that thyroid cancer constituted
3.6% of all new cancer cases (4). The CD56-
immune profile is a newly reported and promising
good negative -marker in diagnosing, as well as
differentiating the PTC, as a thyroid cancers, from
the benign nature of thyroid tumors of uncertain
malignant potential (5,6). Human p53 gene has a
location on the chromosome 17p and consists of 11
exons and 10 introns. It is "guardian of the
genome", and the first tumor suppressor gene to be
identified in 1979. It eliminates and inhibits
proliferation of the abnormal cells, and ultimately
preventing tumor development (7). Therefore, the
loss of p53 functions may have severe
consequences. In an estimated 50% of human
cancers the p53 function is lost by mutations or
deletions in p53 gene (7). The EBV LMP1 protein
can repress p53-mediated DNA repair likely through

the NF-*B pathway and, as such, it can inhibit p53-
dependent transcriptional activity. Based on these
results, LMP1 disrupts the activities of p53 in trans
activation and DNA repair, there by contributing to
the oncogenesis of LMP1 in human epithelial cells

(8).

MATERIALS AND METHODS

This study was designed as retrospective study.
Sixty (60) selected formalin fixed, paraffin
embedded thyroid tissue blocks were enrolled and
were distributed on the following groups: I- Thirty
tissue blocks from patients with papillary thyroid
cancer, II- Thirty tissue blocks with benign thyroid
lesions as control thyroid tissues group. The age of
these patients were ranged from 10 to 75 years.
Malignant and normal thyroid tumors tissue blocks
were collected from the archives of histopathology
laboratories of different general hospital including
Al- Yarmouk Teaching Hospital (Baghdad),
Baghdad Medical City Teaching Hospital as well as
many private laboratories in Baghdad.

Immunohistochemistry

CD56 and P53: The samples were rehydrated and
treated with protein blocking agent to reduce non-
specific binding of antibodies. The tissues were
incubated with Primary AB to binds to specific Ag,
Biotinylated secondary Ab to binds to the primary
Abs, Streptavidin peroxidase reagent to binds to
secondary Ab. The streptavidin binds to biotin on
the secondary Abs: then peroxidase serves as the
indicator enzyme.The last step addition of
peroxidase substrate (hydrogen peroxide) and
colored chromogen resulted in the formation of
colored in the tissue Ag.

1- Slides' preparation: Serial thin sectioning of (4 m)
thickness was done for each paraffin-embedded
tissue block and sticking the sections on charged
slides. Paraffin sections were deparaffinized
(Dewax) in oven at 60Co overnight.

2- Deparafin and rehydration were done by serial
steps in glass staining jars containing the following:
- Xylene (100%) for 15 minutes (two times).

- Ethanol (100%) for 5 minutes (two times).

- Ethanol (95%) for 5 minutes (one time).

- Ethanol (70%) for 5 minutes (one time).

- Distilled water for 5 minutes. (one time).

- Dry the slides for 5 min at 37C’

- Wash the slides 3 times by 1xPBS 5 min.

3- Rehydration, which was done according to the
following steps:

- Add Xylene: 100% for 15 minutes 2 times.

- Add Ethanol: 100 % for Sminutes 2 times.

- Add Ethanol: 95% for 5 minutes.

- Add Ethanol: 70% for 5min.

- Wash in distilled water for Smin.

- Air dry section for 5 min. at 37C.

4- Add enough drops of hydrogen peroxide Block to
cover the section incubate 10 min .Wash 2 times in
buffer and Air dry section.

5- Retrieval: Unraveling antigenic epitopes by
retrieval methods is important for successful
immune histochemically staining and detection of
protein. Slides were placed in bath containing
retrieval solution. 1 ml of citric acid + 100ml D.W
was added and boiled in 95C/pH=6 for 20 min., and
then washed with Buffer for 5 min.

6- Power block: enough drops of protein block were
added to cover the sections forlOmin in 25C %nd
slides were put in humidity chamber. Then slides
were drained for 5 min. Slides were air —dried.

7- Primary antibody: the slides were covered with
enough drops of ready to use primary (Anti-
P53,CD56 antibody) after that incubated  for
overnight in a humidity chamber at RT. After that,
all the slides were rinsed with PBPs for 5 minutes.
Primary Anti-P53 antibody [PAb240] ab26 was
prepared by mixing (lul Anti-P53 antibody
{PAb240}ab26 to 25 ul of diluted antibody) for
each section , this protocol for detection P53 in
thyroid tissue. CD56 antibody preparation [lul of
Anti-NCAM antibody (RNL-1) was added to the 25
ul of diluted antibody].
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Table (1): The total percentage of
immunohistochemical results of over- expressed
protein of P53- tumor suppressor gene among studied

8- Apply secondary antibody: Adding enough drops
of complement to the section, incubating for three
hours and then placing the slides in wash buffer for

five minutes , lastly drying the slides. groups

9- HRP cion]ugate reagent:. Addmg. enough drops of Immunohistochemical Studied groups Pearson
HRP conjugate to the section and incubating for 15 results of P53 Chi-Square
minutes at room temperature, then washing the EE LSINE (P-value)
slides by wash buffer for 5 min. ) N 28 9 P=0.00
10- Chromogen :Enough drops of DAB chromogen Negative % 93.3 30.0

were applied in dark room (30ulDAB chromogen Positive N 2 21 HS*
+1.5mIDAB substrates) for 10 min and buffer for % 6.7 70.0

5min and slides were dried. Total N 30 30 (P<0.01)
11- Hematoxylin counter stain :Enough drops of %o 100.0 100.0

haematoxylin were added for 2minutes and Washed
by tap water.

12- Dehydration:-dehydrated the sections by using
series concentration of alcohol:(100%,95%,70%%),
for one time and 100% (two times), two minutes for
each solution ; finally incubation in xylene 100%
for 2 min.

13- Mounting: Enough drops of mounting media
were placed to cover the section and let dry over
night at RT.

Statistical analysis

Data were translated into a computerized database
structure. The database was examined for errors
using range and logical data cleaning methods, and
inconsistencies were remedied. An expert statistical
advice was sought for. Statistical analyses were
done using IBMSPSS version 21 computer software
(Statistical Package for Social Sciences) in
association with Microsoft Excel 2013.

RESULTS

At high power field examination, positive- P53
immuno-staining reactions were detected by IHC
testin a total 60 tissues with either papillary thyroid
cases, simple nodular goiter (Table 1). It was found
that the highest positive results of P53- IHC reaction
were showed in papillary thyroid tissues (21 cases;
70 %) then those in normal thyroid tissues (6 cases
each; 20.0%), while P53- IHC reactions were
revealed in only two cases (6.7 %) with simple
nodular goiter. Statistically, there are high
significant differences among these results (p<0.01).
Mutated P53- protein was detected by IHC at high
power field examination as a brownish discoloration
at nuclear and cytoplasmic localization (figure 1a-
b). Mutated P53- protein was detected in 28 cases
(70%) of the studied cases. Twelve cases (30.0 %)
showed negative IHC reactions. It was found that
the highest positive results of P53 - IHC reaction
were showing moderate score (14 cases; 35.0 %)
then those showing strong and weak scores (7 cases
each; 17.5%). In the control groups (SNG), positive-
IHC test reactions were shown in (6.7%) of the
studied tissues, (table 2).

*HS = Highly Significant difference (P<0.01)

CD356 intensity (SNG)

ENO stain BWeak EModerate

3.3% 33y

CD56 intensity PTC

ENOstain ®Weak
6.7%

Figure (1-a, b): Pie-Histographic representation of
CD56- ITHC results of the studied groups according to
their signal intensities

The percentages of the examined cells, which were
evaluated for the intensity of P53- IHC reaction
signals in the examined tissues at a high power
fields, are shown in table (3). In PTC group, the
moderate intensities of P53 -IHC reactions were
observed in (63.3%) while weak and strong
intensities in (3.3%, each. In SNG group, moderate
intensity of P53- IHC reactions was observed in
(6.7%) while none of weak and strong intensities
were observed. Statistically, there are highly
significant differences among the studied groups
(p<0.05) (table 3). The CD56- markers were
observed by immuno histochemistry as brownish
discoloration in the examined thyroid tissues .
percentages of CD56-IHCreactions in either thyroid
papillary or simple nodular goiter (2 positive cases;
6.7%, each). Statistical analysis showed highly
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significant differences among studied groups,
regarding CD56 marker (p<0.01) (table 4). among
studied groups: The percentage of PTC with low
(1+) signal score for CD56 - THC test was (6.7%)
while PTC with high (3+) and moderate (2+)
scoring were not found in the examined PTC
tissues. Negative CD56- IHC reactions constituted
(93.3%) of the PTC group. In the SNG, the
percentage of tissues that showed low (1+) signal
score for CD56- THC test was (6.7%) while no high
(3+) or moderate (2+) scoring were detected.
Negative CD56- IHC reactions constituted (93.3%)
of the SNG group. The percentages of the examined
cells, which were evaluated for the intensity of CD
56- IHC reaction signals in the examined tissues at a
high power fields, are shown in table (5). In PTC
group, the weak intensity of CD 56- IHC reaction
was observed in (6.7%) while moderate and strong
intensities were not observed. In SNG group, weak
and moderate intensities of CD 56- IHC reactions
were observed in (3.3%) while none of strong
intensity was observed. Statistically, there are
highly significant differences among the studied
groups (P<0.01) (table 5). Table (6) shows a strong
negative correlation (with non - significant
difference) between CD56 with P53 scoring results
were observed {r =-0.58,P value=0.586(P>0.01)}.

Table (2): Results of P53- THC signal scoring among
studied groups

ST P53 Score
groups Frequency
. N 28
Negative % 93.3%
SNG Positive N 2
% 6.7%
N 30
Total % | 100.0%
. N 9
Negative % 30.0%
Positive N 21
PTC % 70.0%
N 30
Total % | 100.0%

Table (3): Distribution of IHC - intensity results of P53- marker
in papillary thyroid cancer , simple nodular goiter

P53 intensity Studied groups Pearson
Chi-Square
SNG PTC (P-value)
. N 28 9 P =0.00
NO stain % 933% | 30.0%
N 0 1 HS*
Weak % 0% 33%
N 2 19 (P<0.01)
Moderate % 7% 633%
N 0 1
Strong % 0% 33%
N 30 30
Total % 100.0% | 100.0%

Table (4): Distribution of CD56 positive immune cells

among studied groups

Studied groups Pearson
CD56 test Chi-Square

SNG PTC (P-value)

Negative N 28 28 P=0.00
& % 933% | 933%

-, N 2 2 HS*
Positive % 6.7% 6.7%

Total N 30 30 (P<0.01)

% 100.0% 100.0%

*HS = Highly Significant difference (P<0.01)

Table (5): Evaluation of CD56- markers in the studied

groups
Sgtrl:::;(si CD56 Scores Frequency
Negative };1 932?%
SNG Positive };i 6.5%
Total };i 1 03.(())%
Negative (;I) 932?%
PTC Positive ‘;I) 6.5%
Total ‘;]) 1 08.(())%

Table (6): The relation between scoring test results of
CDS56 with P53 scores

Spearman's rho P53 Scores
CD56 Scores . -.058
P-value .586

DISCUSSION

In natural situations, the protein product of P53-
tumor suppressor gene has many major regulatory
functions, among them the cell- cycle progression,
DNA- repairing and its role in programmed cell
death (9). Over expression of somatically-mutated
P53 gene is still believed to play an important role
in the initiation and / or progression steps of
tumorigenesis ,and also is among the critical
determinants of the phenotype of many forms of
human cancers (10). Inactivating- p53 mutations
have been found in about 50% and 15% of human
cancers and malignant thyroid tumors, respectively
(9,10). The present results are compatible with the
results obtained by (11), who found over-expression
of mutated p53 in 78% (32 out of 41) of their
studied papillary thyroid cancer cases.

These results were also supported by the results of a
recent study done by (9), who had noticed that P53
expression was statistically more frequently than in
benign lesions, too. Furthermore, (9) found, and by
using a quantitative IHC analysis of a large number
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of patients, that p53 exerted an important
physiological role in well-differentiated thyroid
tumor containment, especially those with papillary
thyroid carcinomas. The results of present study
were compatible with the results of (9), where
among the 83 examined cases with papillary
thyroid cancers (79.0%) have positive IHC reactions
for p53- mutated protein ,while less IHC reactions
positivity for p53- mutated protein in  benign
lesions was observed, given that only (25.7%) out
of 105 benign lesions presented with some positivity
for this mutated protein.

Results of the present study are also consistent with
results of (12), who found that 52% ( 9 out of 17)
of their examined thyroid carcinomatous tissues
have an intense p53 -cytoplasmic staining in front of
only two out of 17 (11.8 %) goiters and benign
lesions have exhibited a strong cytoplasmic p53-
expression. The results of (13) were also consistent
with our results, too, where they found that 43% of
papillary thyroid cancer cases(29 out of from 68)
have over-expression of p53- mutated protein. The
present results should also receive a considerable
attention and relative importance (along and
supporting the findings of many other studies)
regarding the p53 testing in the present study on the
cases with PTC to be ,(and among all investigated
other markers) as a promising predictive and
prognostic biomarker in thyroid cancers (14). In
addition, recently and confirming such speculations
and in turn to the results of the present study, (15,
16) have found that p53 was significantly
augmented in PTC patients when compared with
benign thyroid disorders as well as they found that
p53 was more frequently expressed in tumors with
more aggressive features. In this study, the results
showed a significant reduction in the CD56
expression in the group of papillary thyroid cancer
cases, where there were only two cases of PTC
showed CDS56 expression . In consistency with our
results, Park et. al. (5) had observed that 92.5%
(62 of 67) of the examined tissues with papillary
thyroid cancer have negative - CD56 expression ,
and that the tumor cells of one case in this PTC-
studied group has showed a strong as well as a
diffused pattern of CD56- positivity . In this
respect, CD56-IHC testing has ranking 92.5%
sensitivity and 86.4% specificity in differentiating
papillary thyroid cancer.  These results were
definitely compatible with the results obtained in the
present study. Previous studies by (17,18) have
found that CD56 is a marker whose expression is
reduced or absent in papillary thyroid cancer , these
results were also consistent with the current results.
It was found that CD56 has revealed a malignant
profile when the expression of CD56 absent in more
than 90% of the tumor cells of papillary thyroid
cancer, and these results were also consistent with
our results (6). Same authors (6) also found that
CD56 was a highly sensitive marker of PTC, and
showed a malignant profile (no expression) in the
majority of cases (84.8 %), and this result was
well-suited with our results. While in benign thyroid

cases CD56 has revealed a positive immune staining
in 7 from 11, benign cases (63.6%).  Mokhtari et.
al. (19) showed in their results that CDS56
expression was seen in 70 samples of non-papillary
carcinoma lesion (95.8%) versus one case of
papillary thyroid cancer (1.3%). Therefore, CD56
was 98.6% sensitive and 95.8% specific in
distinguishing PTC from other follicular thyroid
lesions. In addition, CD56 positive expression was
found in the 10 samples of normal thyroid tissue
10/10 (100%), which showed strong membranous
CD56 expression in >50% of the cells (score 3).
Among the solitary follicular patterned thyroid
nodules; positive CD56 expression was observed in
42 out of 47 cases (89.4%). On the other hand,
assessment of CD56 staining in the 29 PTC cases
showed negative CD56 expression in 24 out of the
29 cases (82.8%). These cases included 11 out of 13
cases of classic PTC (84.6%) and 13 out of 16 cases
of FVPC (81.3%).

In contrast, immune regulatory cells showed a
higher infiltration in PTC than goiter tissues,
pointing to the fact that an immune regulatory
pattern of NK cells is required for thyroid
carcinogenesis.

CONCLUSION

The present study revealed the following
conclusions:

1- The importance of CD56 marker has been found
to play a role or it may be better to be used as a
negative- diagnostic biomarker for papillary thyroid
cancer in differentiating it from other malignancies
as well as benign lesions of the thyroid gland,
individually as well as in combination with other
markers for clinical evaluation of those patients.

2- The evident high mutated p53- over expression,
as reflected by abnormal gene product, among
papillary thyroid cancer patients indicates for a
pivotal role of such genetic mutation in their
carcinogenesis as well as could be useful in the
clinical evaluation of patients with papillary thyroid
cancer, too.

3- The high coexistence of p53-mutation with EBV
in PTC could point for participation of EBV —
transformation genes in the p53 activation in high
proportion of PTC.

RECOMMENDATIONS

1- Study Screening of p53- gene mutation prior to
clinical diagnosis of papillary thyroid cancer via
serological testing of anti-p53 antibodies against
mutated p53 protein, especially in individuals who
are at high risk of such cancer, to afford a simple
and rapid screening test.

2- study each subtype of T-helper cells and their
role in the viral as well as tumor immunity against
different thyroid patients.
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ABSTRACT

The study was carried out to evaluate the effects of water extracts of Piper nigrum L. fruitsat two doses (1 and 5)
mg/ kg body weight daily for 30 days on the immune response of BALB/c mice by estimating of serum
concentration of IL-2, IL-4, IL-10 andINF-y using ELISA test.

Oral administration of the extract at the two doses did not produce signs of toxicity, behavioral changes or animal
death.

The highest serum concentration values of IL-2 and INF-y were founded in mice group treated with 5 mg/kg of the
aqueous extract (182.40 pg/ml and 1547.00 pg/ml ,respectively), while the lowest concentration were founded in
the group treated at dose 1 mg/kg of the aqueous extract (97.60 pg/ml and 945.20 pg/ml) respectively. On the other
hand the highest concentrations of IL-4 and IL-10 (78.30 pg/ml and 51.90 pg/m respectively) were founded in
mice group treated with 1 mg/kg of P.nigrum aqueous extract while the lowest concentration of IL-4 and IL-10
(55.70 pg/ml and 37.50 pg/ml respectively) were founded in group treatedcat dose 5 mg/kg.

Keywords: aqueous, black pepper, extract, Pipernigrum L., cytokine
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INTRODUCTION

The black pepper, Piper nigrum (Piperaceae) has
traditionally been used as both spice and medicine.
It contains small quantities of chemopreventive
compounds such as -carotene, piperine, tannic acid
and capsaicin (1). It stimulates the digestive
enzymes of pancreas, protects against oxidative
damage, lowers lipid peroxidation, and enhances the
bioavailability of a number of therapeutic drugs (2).
In addition, its anti-inflammatory activities have
been demonstrated in rat models of carrageenan-
induced rat paw edema, cotton pellet-induced
granuloma, and a croton oil-induced granuloma
pouch (3).Black pepper and cardamom extracts act
as potent modulators of the macrophages (4).
Macrophages function as antigen-presenting cells
(APCs) and participate in the activation of the
adaptive arm of the immune response (5). These
inflammatory cells produce large amounts of tumor
necrosis factor (TNF), interleukin (IL)-12 and
interleukin (IL)-23 and therefore are important
drivers of antigen specific type I helper T cell
responses (6). T cell activation is therefore the
hallmark of the initiation of the adaptive immune
response (7). Indeed it is now well known that APC
maturation via CD40 ligation (8) and notch
stimulation in T cells is the connecting link between
innate and adaptive immunity (9).

T helper (Th) lymphocytes differentiate into Thl,
Th2 and regulatory T (Treg) cells, and play an
important role in the serial adaptive immune
response to various infectious agents through the
production of specific cytokines. Thl cells secrete
interferon gamma (IFN-y) and protect their host
against intracellular pathogens and viruses (10). Th2
cells produce interleukin 4 (IL-4), IL-5 and IL-13,
and support the role of B cells in removing parasites
(11). Additionally, Treg cells play a critical role in
the regulation of immune cellhomeostasis by
producing IL-10 and transforming growth factor-
beta (TGF-) (12, 13).

The aims of the present study were to evaluate the
effect of the aqueous extract of Piper nigrum L. on
adaptive immune response in BALB/c mice.

MATERIALS AND METHODS

Preparation of aqueous extract of Piper nigrum

Water extraction was prepared by boiling 100 gram
of Piper nigrum in 1000 ml distilled water for 15
minutes. The flask was plugged and removed from
the heat and allowed to cool at room temperature.
After cooling, the content of the flask was filtered
and dried to prepare the required concentrations
(14).

Experimental animals

Thirty BALB/c mice 4-5 weeks old weighting 15-28
grams were obtained from the animals unit, college
of medicine, university of Baghdad, Iraq. The
animals were divided into three groups, each group
consists of 10 mice, and the animals were bred in
standard mice cages and fed with a suitable quantity
of water and complete diet.

The first and second groups were given 0.1 ml as an
oral dose of 1 mgkg b.w. and 5 mg/kg b.w.
respectively of Piper nigrum aqueous extract daily
for 4 weeks. While third mice group were given 0.1
normal saline daily for the same period.

The animals were monitored for apparent signs of
toxicity for 30 days. On the 31 day after treatment,
the animals were scarified and the serum was
separated after the blood to measure the levels of
IL-2, IL-4, IL-10 and INF-y.

Estimation of IL-2, IL-4, IL-10 and INF-y value
in serum

Immunomodulatory effect of the aqueous extract P.
nigrum were evaluated by estimation of serum IL-2,
IL-4, IL-10 and INF-y.

These interleukins were measured in serum by using
ELISA according to the instructions of eBioscience
company, USA.

Briefly, microtiter plate was coated with 100 pl/well
of capture antibody (pre-titrate purified anti- IL-2,
IL-4, IL-10 or INF-y antibody). The plate was
sealed and incubated overnight at 4 °C. Cover film
was removed and the plate was washed with 250
ul/well washing solution (1xPBS, 0.05 Tween-20)
this procedure was repeated five times. Wells were
blocked with 200 pl/well of 1x Assay Diluent and
incubated at room temperature for 1 hour. Washing
step was as mentioned above. 1x Assay Diluent was
used to perform 2-fold serial dilutions of standards
to make the standard curve. 100 pl/well of 1x Assay
Diluent was added to the blank well. One hundred
ul/well of standards and serum samples were loaded
to appropriate wells and the wells were covered and
incubated at room temperature for 2 hours. Plate
was washed as mentioned above. 100 pl/well of
detection antibody (pre-titrated biotin-conjugated
antibody) was added to each well. The plate was
sealed and incubated at room temperature for 1
hour. Cover film was removed and the plate was
washed as described previously. 100 pl/well of
Avidin-HRP was added to each well and the plate
was sealed and incubated for 30 minutes at room
temperature. Plate was washed as in step 2 and
repeated for total seven washes. 100 pl/well of
substrate solution, tetramethylbenzidine (TMB), to
each well and incubated for 15 minutes at room
temperature. The reaction was stopped by adding 50
ul of stop solution to each well. The absorbance of
each well was read at 450 nm using microplate
reader. The sample concentrations were determined
depending on a standard curve.
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Statistical analysis

Data are expressed as the mean values + standard
deviation (SD) of samples. The statistical
significance of the differences between various
groups was determined by PostHoc test (LSD alpha
0.05) and one-way analysis of variance (ANOVA)
using SPSS version 18.0 software. Differences were
considered statistically significant for p<0.05.

RESULTS

Enzyme linked immune-sorbent assay test were
done to estimate immune responses after oral
inoculation of Piper nigrum to determine the titers
of IL-2, INF-y, IL-4 and IL-10 in mice sera.

Tables (1-4) show the mean and standard deviation
values of serum concentration of IL-2, INF-y, IL-4
and IL-10 respectively in mice sera.

Table (1): The ELISA results of IL-2 concentration in
serum expressed as pg/ml

Table (4): The ELISA results of serum IL-10
concentration expressed as pg/ml

KL No. Mean S.D S.E
groups

1 mg/Kg of 10 51.90 +4.954 1.567
Piper

5 mg/Kg of 10 37.50 +13.770 | 4354
Piper
Control 10 21.20 +6.070 1.919

Tables (1-4) showed serum concentration values of
IL-2, INF-y, IL-4 and IL-10, respectively. Serum
concentration values of IL-2 and INF-y were 97.60
pg/ml and 945.20 pg/ml , respectively at dose 1
mg/kg and 18240 pg/ml and 1547.00 pg/ml
,srespectively at dose 5 mg/kg. On the other hand the
concentrations of IL-4 were 78.30 pg/ml and 55.70
pg/ml at dose 1 and 5 mg/kg respectively, while the
concentrations of IL-10 were 51.90 pg/ml and 37.50
pg/ml at dose 1 and 5 mg/kg respectively.

There was significant difference (p<0.05) between
treated and control groups (figures 1-4) of serum
interleukins concentration IL-2, INF-y, IL-4 and IL-

Mice groups No. Mean S.D S.E 10, respectively. On other hand Figures 1 and 2
1 mg/Kg of 10 97.60 +9.070 2.868 show that serum concentrations of IL-2 and INF-y in
Piper group 2 were highest than the concentration of
5 mg/Kg of 10 18240 | =4.648 | 1470 group 1, while the highest values of IL-4 and IL-10
Piper were in serum concentration of group 1 rather than
Control 10 21.30 +6.533 2.066 2
group 2.
Serum IL-2 concentration pg/ml
Table (2): The ELISA results of INF-y concentration in
serum expressed as pg/ml ?gg 182:4
R 160
'c¢ No. | Mean S.D S.E 140
groups 120 976
Img/Kgof |10 | 94520 | +11.282 | 3.568 e
P iper 60 ® concentration 2 Serum IL-
Smg/Kgof |10 15470 | +5.538 1.751 40 21 pel
Piper 20
Control 10 321.30 +7.660 2.422 g ) ) )
Mice group Mice group Control group
1 treated with 5 treated with
mg/kg of the  mg/kg of the
extract extract

Table (3): The ELISA results of IL-4 concentration in
serum expressed as pg/ml

Figure (1): The ELISA results of IL-2 concentration in serum

5 expressed as pg/ml
Mice No. | Mean S.D S.E
groups
I mg/Kgof | 10 78.30 £11.624 | 3.676 X
Piper Serum INF-y concentration pg/ml
Smg/Kgof | 10 | 5570 | +7379 | 2334 100
Piper 1600 1547
Control 10 22.20 +6.374 2.015 ];gg

1000 945.2

800
600 mSerum INF-7 concentration
400 321.3 pg/ml

200

Mice group Mice group  Control group
treated with I 5 treated with
mg/kg of the mg/kg of the

extract

extract

Figure (2): The ELISA results of INF-y concentration in serum

expressed as pg/ml
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Figure (3): The ELISA results of IL-4 concentration in serum
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Figure (4): The ELISA results of IL-10 concentration in serum

expressed as pg/ml

DISCUSSION

After the mice were orally given daily doses 1,
Smg/kg of the water extract from the dried fruits of
P. nigrum, neither signs of toxicity nor death of
mice were observed during the 30 days
experimental period, similar results were also
obtained by studying the same doses on mice in
which the pepper did not cause toxicity at the acute
toxicity study (15).

In this study the concentration of IL-2 and INF-y in
mice sera was significantly increased (p>0.5) by the
increase of the concentration of aqueous extract (5
mg/kg) as shown in figures 1 and 2. IL-2 and INF-y
concentration in mice sera were estimated to reflect
THI response. These result are in agreement with
Vaidya and Rathod, (4), who found that aqueous
extracts of black pepper is potentially capable of
modulating the function of macrophages. Exposure
of P388D1 cells to high concentrations of black
pepper extract led to enhanced proliferation of these
cells, whereas when exposed to low concentrations
of extract of black pepper, the cells displayed
greatly reduced proliferative activity (4).

On the other hand, IL-4 and IL-10 concentration in
mice sera were estimated to reflect TH2 response.
From the presented results (figures 3 and 4) I1L-4

and IL-10 concentration in mice sera were
significantly (p>0.5) decreased with the increase of
the aqueous extract of P. nigrim. This finding were
in line of Kim and Lee, (16), who founded that
piperine from P.nigrum has been observed to exert a
suppressive effect on OV A-induced asthma in mice

(16).
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ABSTRACT

The present study aimed to observe hematological parameters of some naturally infected ducks that are either
infected with single infection with cyclocoelid trematode or double infection with Digenea cyclocoelid trematode
and Cestode Fimbriaria sp. Parasites. Samples were collected during April month of 2014. A total of 30 male
ducks were examined,, four of them were infected with single infection with Digenea parasite cyclocoelid
trematode and five of them were infected with double infection with Digenea Cyclocolum sp and Cestode
Fimbriaria sp. The result of the study showed that the ducks were infected with two types of parasites four of them
were single infected with Digenea cyclocoelid trematode with prevalence of 13% and mean intensity of 9.25. Five
were infected with the cestode parasite Fimbriaria sp. with prevalence of 16% and mean intensity of 4.6 and five
of them with mixed infection of two type of parasite with a prevalence of 16% and mean intensity of 4.4. The
study chick the blood parameters of infected ducks that’s are RBC , WBC; and count of RBC, HB, WBC, MCV
and other and compared with normal one (uninfected). The hematological parameters of the infected ducks were
different from bird to bird.

Keywords: Hematological, Observations, Anser anser, Infected birds cyclocoelid trematode and Fimbriaria sp.
Cestoda: Hymenolepidae
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INTRODUCTION

Hematological studies are important for diagnosing
the structural and functional status of the body.

In the last few years many authors worked on
hematological parameters of vertebrates in relation
to toxicology but not much work done on
hematological aspect of vertebrates related to
parasitic infections. Tapeworm infection is a major
health problem in birds, because it affects the
normal blood parameters and produces anemia,
lymphocytosis etc. (1). Therefore the study of
hematological parameters is very important.

Only little information 1is available on the
hematological parameters of birds. Various workers
studied the hematological parameters or changes of
some birds due to parasitic infection. For example,
on pigeon (2) , on Great tit (3 ), and on local ducks
4).

Only few investigations of their parasitic fauna have
been under taken in Iraq. On the other hand many
investigations concerning the pathogenicity of the
bird’s parasites have been carried out in other parts
of the world by (5-7). Some of the literatures are
available on aquatic bird helminthes in Iraq, of the
last ninth years, and made them available for other
investigators who are interested in this field. The
first one was introduced by (8,9) which consists of
the helminthes fauna recorded in the period from
1977 to 1991 in Basra.

Avian helminthes have been studied by workers in
many parts of the world, and published works are
too extensive to review here. On the other hand,
helminthes fauna of birds in center and north of Iraq
is still incompletely knows, and such investigations
are limited in Iraq.

The aim of this study was to determine the
hematological parameters of ducks due to parasitic
infection.

MATERIALS AND METHODS

The (30) male ducks (4nser anser) were collected
from local markets of Basra city. Blood sample
were collected aseptically with sterile syringe and
needle either from the heart or from the wing vein of
ducks . After blood collection, duck were killed for
dissection and examined for helminthes infection.
The methods and techniques used for collection,
relaxation, fixation, staining and mounting of
helminthes are basically those described (10). Ducks
were examined only for internal and external
parasite parasites, the abdominal cavity of each duck
was opened and the intestine was separated from the
other visceral organs and placed in a Petri-dish
containing physiological saline and examined for
parasites. The parasites were washed in a 0.6%
saline solution and fixed in 70% ethanol. They were
stained with alum carmine, dehydrated and then
cleaned in xylene and mounted in Canada
balsam, the specimens were deposited in the
Department of Marine vertebrate , Marine Science

Center, University of Basrah, Iraq. Parasites
identification was done with the aid of (11) ,(12).
Immediately after collection the blood was
transferred into sterile glass bottles containing
Ethylene diamine tetra acetic acid (EDTA) as
anticoagulant. Estimation of Hb, PCV, MCV and
determination of WBC, and RBC using the
Hematology Analyzer (Mind ray BC-3000). The
ducks were identified according to (13).

The Prevalence and intensity of infection were
achieved by the adoption of the method described
by (14).

Prevalence (%) = Number of infected / Number of
examined x100

Mean intensity = Number of parasite/ Number of
infected ducks

RESULTS

The results of the study showed that nine of the (30)
male duck were infected with two types of parasite.
Four ducks were infected with digenea cyclocoelid
trematode, with prevalence of (13%) and mean
intensity of (9.25), five of them were infected with
the Cestode parasite Fimbriaria sp. with prevalence
of (16%) and mean intensity of (4.6), and five of
them were of mixed infections with the two types
of parasite with a prevalence of (16%) and mean
intensity of (4.4) (table 1).

Table (1): The prevalence and intensity of infections

Number
of Number Mean
Parasite infected of Prevalence | . .
a intensity
ducks parasites
/total
Cyclocolum 4/30 37 13% 9.25
elongates
Fimbriaria 5/30 23 16% 4.6
spp.
Mixed 5/30 22 16% 4.4
infections
Cyclocolum sp.

Description was based on two specimens of parasite.
Site of infection: Intestine (Rectum) (figure 1-A) .
The parasite of cyclocoelid trematode ( figure 1- A)
,has an oval body, which measures 25-32(28.5) mm
in length and 8.47-12.33 (10.4) mm in width. Oral
sucker are terminal and measured 1.1-1.7 (1.4) mm,
pre-pharynx is absent or short depending on the
state of contraction the pharynx is barrel shaped
and measures 0.89-1.9 (1.395) mm. The esophagus
is small and bifurcates into two simple wide caeca,
which terminate blindly a little in front of the
posterior extremity. The Ovary situated in the last
trimester of the body. The vitellaria are composed of
small irregular follicles extending along the caeca
from the level of the intestinal bifurcation to the end
of the body.
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Fimbriaria sp.

Description was based on two specimens of the
parasite.

Site of infection: Intestine (Rectum) (figure 1-B).
The Cestodes measures 25.9-36(30.95) mm in
length and the maximum width is 5.2-5.9(5.55) mm.
Pseudo scolex poorly developed and the neck are
absent. The Proglottides measures 0.95- 1.6 (1.27)
mm in length and 11.7 — 13.5 (12.6) mm in width.

A B

Figure (1): A: cyclocoelid trematode and B: Fimbriaria
sp.

Hematological values

The present study indicated a very interesting
feature that accounts for the restlessness of infected
birds and the different types to helminthes produce
different types of changes in hematological
parameters in birds.

Data of the hematological values of the ducks
(Anser anser) , of both uninfected and infected with
cyclocoelid trematode and Cestode Fimbriaria sp.
were presented in table (1). The blood parameters of
HGB, PCV, WBC, MCV, MCH, neutrophil and
lymphocytes’ values of the infected duck were
significantly different at (p<0.05) from the non-
infected counterparts. Table (2) showed the different
hematological changes in male ducks infected with
the two types of parasites. The WBC counts in
infected group was higher than that of controls, 3.20
,86.52, 87.66, 88.7 in single infection and 71.41,
80.72, 81.55, 80.67, 43.65and 75.65 in double
infection were lower than that of controls 69.44
(p<0.05). whereas RBC values of infected group in
single infection are 0.14,20.7, 1.99, 0.0,and the
double infection are 1.00, 1.26, 1.24, 1.24,0.0,
and the control are 1.45,1.40, and hemoglobin
values are 217, 218,217 in single infection and
118,129, 129,128 and 79 in double infections,
whereas 152, 145 in the control . The results of
this study indicated that cestode parasite affect the
blood parameter of duck (Anser anser) a
significant reduction in the level of fact that PCV,
RBC count Haemoglobin  concentration show
significant changes when compare with the normal,

also the Increase in WBC count, MCV while
decrease in RBC count from normal.

DISCUSSION

The Cyclocoelinae is a subfamily of parasitic
flatworms of the order Echinostomida. Their
definite hosts are waterfowl and other (mostly
aquatic) birds such as waders, where the worms are
mainly found in the airways. Three subfamilies are
recognized of Cyclocoelidae according to (15).

The genus Fimbriaria, Fuhrmann (1932), was based
on personal observations and on the detailed work
of (16) accepted this species as valid, because his
specimens were mature and ovigerous, without any
sign of maceration, and because the genera Diorchis
and Fimbriaria are not closely related. With the
generic diagnosis of (17), the differences in some
measurements of the body that probably influenced
by the state of the development of the specimens.
Intestinal parasites are widely spread, and affecting
various types of poultry such as chickens and
turkeys (18). It is one of the important problems of
Helminthiasis in chickens. The tapeworms infection
in birds is one of the causes of the decrease in
production of chicken and the chicken does not
cause weight loss, but also cause many problems
and affect the preparation of chicken diseases also
caused conditions such as intestinal blood loss and
production loss and neurological signs loss (19).
The present study indicated a very interesting
feature that accounts for the restlessness of infected
birds and the different types to helminthes produce
different types of changes in haematological
parameters in birds. These results are in agreement
with those of (20), which were quite comparable to
those observed in mammals including man.

The similar results of the decrease in RBC counts
and increase in WBC counts in infected host as
compared with normal host were also reported by
(21) in albino rats infected with Plasmodium
parasites. Similar findings also were recorded in
blood parameters from Capra hircus infected with
nematodes (22). The Increase in WBC count, MCV
and the decrease in RBC were counted from normal.
These results were in agreement with (23, 24),
which showed in infected dove Columba livia and
chickens . In the infected birds, the clinical disease
is associated with fever, depression, anorexia, loss
of body weight, dyspnea, hepatomegaly,
splenomegaly, ocular haemorrhage, haemolytic
anaemia, haemoglobinuria, leukocytosis,
lymphocytosis, hypoalbuminaemia, nephritis, fatty
liver, oedema of the lungs, hydropericardium and
occlusion of capillaries of the brain (25).
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Table (2): The values of blood parameters of infection with Cyclocolum elongates and Fimbriaria spp. parasites

T ) Sing.le . Sing.le ) Sin.gle . Sin.gle .Doulfle .Doulfle .Doub.le .Doulfle .Doub.le ST PR
infection*® infection*® infection** infection** infection infection infection infection infection
WBC 10%/uL 3.20 86.52 87.66 88.7 71.41 80.72 81.55 80.67 43.65 75.65 69.44
NEU 10*/uL - - - - 16.71 - 20.31 21.33 0.00 17.25 0.0
LYM 10°/uL -- - - - 48.27 - 58.31 59.9 43.65 55.60 0.0
MON 10°/uL 0.0 0.0 0.0 0.0 5.28 0.0 2.36 2.42 0.0 1.74 0.0
EO 10%/uL 0.0 0.0 0.0 0.0 1.07 0.0 0.57 0.59 0.0 1.06 0.0
BAS 10%/uL 0.0 0.0 0.0 0.0 0.07 0.0 0.00 0.08 0.0 0.0 0.0
NEU% - - - - 23.4 0.0 249 23.9 0.0 22.8 0.0
LYM% - - - - 67.6 0.0 71.7 72.8 100.00 73.5 0.0
MON% 0.0 0.0 0.0 0.0 7.4 0.0 29 2.8 0.0 23 0.0
EO0% 0.0 0.0 0.0 0.0 1.5 0.0 0.7 0.9 0.0 1.4 0.0
BAS% 0.0 0.0 0.0 0.0 0.1 - - 0.12 - - -
RBC 106/uL 0.14 20.7 1.99 0.0 1.00 1.26 1.24 1.24 0.0 1.45 1.40
HGB g/L 217 218 217 118 129 129 128 79 152 145
HCT % 0.0 31.4 303 32.7 15.3 19.0 18.8 18.6 0.0 21.3 20.2
MCV {L 0.0 151.5 152.1 150.8 153.4 150.7 151.0 150 0.0 146.6 144.4
MCH pg 0.0 104.6 109.8 108.9 118.3 102.0 103 102.6 0.0 104.5 103.6
MCHC g/L 0.0 691 722 690 771 677 687 685 0.0 713 717
RDWsdfL 0.0 59.8 553 56.9 62.8 74.6 73.9 73.7 0.0 64.9 67.0
RDWev % 0.0 8.6 7.9 8.2 9.0 11.4 11.0 11.3 0.0 10.2 10.0
PLT 103/ul 5 27 36 32 30 21 24 22 3 21 89
PCT % 0.0 0.02 0.02 0.02 0.02 0.01 0.02 0.03 0.0 0.01 0.05
MPV fL 0.0 5.8 6.9 5.9 7.4 5.9 8.0 7.9 0.0 5.3 59
PDWsd fL 0.0 18 19.5 19.1 18.5 19.0 21.4 21.5 0.0 19.6 16.6
PDWev % 0.0 39 39.6 39.3 393 39.6 39.6 39.6 0.0 39.6 39.6
The implications of the reduction of the parameter REFERENCES

lead to anaemia, which may be functionally defined
as a decreased oxygen- carrying capacity of the
blood. a very interesting feature that accounts for
infected birds show restlessness and different types
to helminthes produce different types of changes in
haematological parameters in birds, which were
quite comparable to those in mammals including
man (23). Hemoglobin level indicated the oxygen-
carrying capacity of the blood, and it was mentioned
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to parasites, hemoglobin levels might be reduced
(24).
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Prevalence of some intestinal helminthes eggs in some rivers of south Iraq
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ABSTRACT

A total of 30 water samples were collected from different site of the Shatt- Al-Arab, Ashar and Alkhora rivers to
assess its contamination level with intestinal helminthes, all of the studied areas were found to be positive for
helminthes ova. All samples grown in this area were found positive for Ascaris lumbricoides, Enterobius sp,
Trichuris trichiura and hookworms eggs. A. lumbricoides and Hymenolepis nana were the most predominant
species observed in all samples. The numbers of eggs were more than 2000 eggs/liter. The results indicated that
the waste water effluent of the Shatt Arab, Ashar and Alkhora Rivers cannot be considered as a safe source of
water for drinking and agriculture uses.

Keywords: intestinal helminthes egg, Shatt Al-Arab River, South of Iraq
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INTRODUCTION

Passing of clean water acts in developing countries
in 1970 created a big distance of quality standard
that wastewater must meet through pretreatment
process. The concentration of people in large towns
has favored the production of the sludge on the site
where no agricultural use can really be found.
Sludge contains pollutants as well as height
concentration of pathogenic viruses, bacteria and
parasites (1).

Wastewater or natural water supplies into which
wastewater has been discharged, are likely to
contain pathogenic organisms similar to those in the
original human excreta, disease prevention
programmers have centered upon four groups of
pathogens that potentially present in such wastes:
bacteria, viruses, protozoa and helminthes. There
have been extensive reviews published on the range
of these pathogenic organisms normally found in
human excreta and in wastewater (4).

The following short information is extracted from
those reviews and is presented to establish a basic
understanding of the pathogens and their abundance.
"The degree of contamination of the environments
with the products of the intestinal parasite is
enormous and depend largely on the inadequate
excretes disposal; there are risks that the use of
water polluted with wastewater , irrigation or
drinking may facilitate the transmission of excreta-
related diseases" (5).

The World Health Organization (WHO) established
that the major risks are the transmission of intestinal
nematodes infection both to those working in the
wastewater irrigated field and those consuming
vegetable grown in these field. These infections are
due to Ascaries lumbricoides, Trichuries trichiur
and, Ancylostoma duodenale and  Necator
americanus (1).

The eggs removal efficiency and quality of treated
wastewater should meet the current WHO guideline,
which state that only treated wastewater containing
no more than 1 human intestinal nematode egg per
liter should be used for irrigation (2).

The aim of this study was to determine the degree of
contamination with the eggs.

MATERIALS AND METHODS

Three monthly samples were collected from
February to March 2007 from three stations. Ten of
samples were collected from Al-Aashar River, Al-
Rebat River that drain in Shatt —Al Arab River, and
Shatt Arab, south of Iraq.

The parasitological analysis of concentrated water
samples was conducted at the laboratory, following
the modified Bailenger method, as recommended by
WHO (2).

The Laboratory of Parasitology had applied several
adaptations to the modified Bailenger analytical
methods as to improve the efficiency of the
helminthes eggs recovery process. The main

objective of those adaptations was to increase the
absolute eggs recovery rate, up to 80-90%, as
compared to the normal eggs recovery rate of 30-
74% that can be achieved by the modified Bailenger
method. One liter of each sample were collected,
samples were allowed to sedimentation for 1-2 hrs.,
and thwn siphon was used to remove 90% of the
supernatant. The sample sediments were transferred
for macro centrifugation at1000g for 15 min. The
supernatants were discarded, and the sediments
were collected into one tube and re-centrifuged at
1000g for 15 min. The pellets were suspended in
acetoacetic buffer pH 4.5, then two volumes of
ethyle acetat ether were added and shacked by hand,
and the sample were centrifuged at 1000g for
15min. The samples were separated into three
distinct phases, recovered the volume of the pellet
containing the eggs, and then pour off the rest of the
supernatant in one smooth action.

Reuspend the pellet in zinc sulfate solution
(ZNSO4)1:5 final products  were removed with
pipette and transferd to the McMaster chamber slide
for final test .The slides were left to stand on flat
surface for 5 mints before testing to allow all eggs to
float to the surface.

The numbers of eggs per litter were calculated from
the following equation:

N=AX/PV
Where:
N=number of egg per liter of sample
A=number of egg counted in Macmaster slide
chamber mean numbers of counts from two or three
slides
X=volume of final product
P=volume of Macmaster slide (0.3ml)
V=original sample volume (liter)

The identification of helminthes egg based on (1) as
follows:

Wastewater frequently contains the eggs of parasites
of animals, e.g. rats, domestic animals such as pigs
and dogs, and birds. Although it is not necessary to
identify these positively, it is important to recognize
that they are not of human origin. To determine
whether eggs are of human or animal origin, e.g. the
eggs of Ascaris suum (from pigs) and A.
lumbricoides (from humans) are morphologically
indistinguishable. Similarly, the eggs of Trichuris
spp. are all of similar colour and shape. Eggs of the
human whipworm, 7. trichiura, can only be
differentiated from those of animal species by
careful measurement. Human parasitic helminthes
egg can be accurately identified using an eyepiece
micrometer in a calibrated microscope.
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RESULTS AND DISCUSSION

Microscopic examination of the water samples was
used to identify the eggs of two groups of
helminthes parasite nematodes and cestodes.

The quantification of helminthes egg in water
samples from three stations revealed different
groups of  helminthes nematode  Ascaris
lumbricoids, Trichuris sp., and hookworms
Ancylostoma sp., Cestode unclouded Hymenolepis
nana and unidentified different species of protozoa
and unidentified larval stages of parasite.

There was a difference between the total counts of
eggs/L in the stations, and the counts of the eggs
were equal to more than 2000 egg/L.

Table (1) shows that the concentration of Ascaris
lumbricoids eggs detected in influent water samples
varied from 2000to 8000 eggs/L, Trichuris sp eggs
detected in influent water samples varied from
1000to 4000 eggs/L, Ankylostoma sp eggs detected
from 2000to 4000 eggs/L, and the Enterobius sp
Oto 5000 eggs/L and Hymenolepis nana 1000to
4000 eggs/L .

The concentration of parasitic helminth eggs, as
indicator of the sanitary risk associated to reuse of
reclaimed water for unrestricted irrigation, is one of
the water quality parameters included in the third
edition of the Guidelines published by the World
Health Organization (WHO) in 2006 and untitled
“Guidelines for the safe use of wastewater, excreta
and greywater”. WHO recommends a water quality
limit equal or lower than 1 parasitic helminth egg
per liter for the safe reuse of reclaimed water for
unrestricted irrigation, and a more restrictive limit
equal or below 0.1 parasitic helminth egg per liter.

Table (1): The prevalence of helminthes eggs in the water of the

three stations

Shatt
The | e | % | rep | % | AL %
parasite . infection N infection | Arab infection
river river .

river
Ascaris HHE [ 27% -+ 23% ++ 50%
lumbricoids
Trichuris sp ++++ 21% ++++ 19% + 25%
Ankylostoma | ++ 10% ++++ 19% ++ 50%
Sp
Enterobius -+ 21% -+ 19% 0%
Sp
Hymenolepis | ++ 10% -+ 19% + 50%
nana

* (+) equal to 1000 eggs/L

The results showed that there are varieties of
parasite eggs in these stations, as well as high values
of mean number of egg/L. this was probably due to
the migration of sewage or sludge into these rivers
(figure 1).

25um 3 zsum

Figure (1): Optical microscopy views of 1: Enterobius
sp. 2: Hymenolepis nana 3: Ascaris lumbricoids in the
sample seed used in the demonstration project

The wastewater parasitological highlight frequency
of positive sample was very high. These data
indicate a strong pollution by the raw wastewater
.Raw wastewater samples of this station contained
different helminthes eggs this result in agreement
with other studies which have shown the frequent
presence and high numbers of Ascaries eggs in raw
wastewater worldwide (3, 4).

The results also showed the high numbers of
Ascaris lumbricoids eggs, the resistance of these
egg to external condition allows the egg to remain
viable for longer period than the other helminthes
egg (5-8). The concentration of parasitic helminth
eggs, as indicator of the sanitary risk associated to
reuse of reclaimed water for unrestricted irrigation,
is one of the water quality parameters included in
the third edition of the Guidelines published by the
World Health Organization (WHO) in 2006 and
untitled “Guidelines for the safe use of wastewater,
excreta and greywater”. WHO recommends a water
quality limit equal or lower than 1 parasitic
helminth egg per liter for the safe reuse of reclaimed
water for unrestricted irrigation, and a more
restrictive limit equal or below 0.1 parasitic
helminth egg per litter when children younger than
15 years of age can be exposed to contact with
reclaimed water.

The helminthes egg indicator refers to a group of
intestinal nematodes and is not specific to one, thus
it covers a range of potential parasitic diseases.
However, parasitic helminthes are not endemic in all
areas, therefore, constant monitoring in some areas
may not be needed and some of the most important
parasites are Ascaris, Trichuris and a number of
hookworms (2,6).

The helminthes egg water quality indicator appears
to have gained wide international acceptance (2,6)
and now it forms a basis for guidelines on
wastewater  treatment  efficiency.  National
acceptance has not been fully established as
reported in the recent WHO Guidelines (2), but only
now being evaluated and considered for adoption as
national health standards in developing countries.
Although gaining recognition and acceptance, there
is little experience in applying helminthes egg
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organisms as a water quality indicator or as a
measurement of the efficiency of treatment.

"The helminthes egg guideline value is intended as a
design goal for wastewater treatment systems, and
not as a standard requiring routine testing of eftfluent
quality. The most sensitive techniques currently
available for the detection of helminthes eggs in
wastewater are able to detect a minimum of the
order of one egg per liter. However, these are not
practicable for field monitoring purposes (1).

The results shown in the present study indicated that
the wastewater effluent of the Shatt Al-Arab River
cannot be considered safe sources of water for
drinking and agriculture uses.

REFERENCES

1. WHO (1996). Analysis of wastewater for use in
Agriculture laboratory manual of parasitological and
bacteriological techniques. Geneva. P.:18.

2. WHO (1989). Health guidelines for the use of
wastewater in agriculture and aquaculture. Geneva,
(Technical Report Series No. 778).

3. Bailenger J. (1979). Mechanisms of
parasitological ~ concentration in coprology and
their practical consequences. J. Am. Med.

Technol. 41: 65-71.

4. Feachem R.; Bradley D.; Garelick H. and Mara
D. (1983). Sanitation and disease: Health aspects
of excreta and wastewater management. John Wiley
and Sons, New York.

5. Khermard R. (1998). Study on intestinal parasite
in stall of food production and distribution center in
Isfahan. Ph.D. thesis. School of public health and
institute of health research. Tehran.

6. Shuvl HI.; Lampert Y. and Fattal B. (1997).
Development of a risk assessment approach for
evaluating  wastewater reuse standards  for
agriculture .Water Sci. Technol. 35: 15-20.

7. Stott R.; Jenkins T.; Shabana M. and May E.
(1997). A survey of the microbial quality of
wastewaters in Ismailia, Egypt and the implications
for wastewater reuse. Water Sci. Technol.35: 211—
221.

8. Mahvi AH. and Kia EB. (2006). Helminth egg in
raw and treated wastewater in the Islamic Republic
of Iran. East. Mediterr. Health J. 12: 137-143.



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.1, March 2016 59

Valuation of activity of purified flavonoid compounds obtained from Curcuma
longa planta on glucose and lipid profile of Alloxan induced diabetes in female

rats

Abdulmonaim H. Al- Samarrai(1) Yasmine H. Jassim(2) and Wesam A. Abul-Rahmane (2)

(1) Dept. of Chemistry/ College of Education (2) Dept. of applied Chemistry/ College of Applied
Sciences / University of Samarra / Republic of Iraq

E —mail: dr.abdulmonaim@uosamarra.edu.iq

ABSTRACT

Flavonoid compounds extracted from Turmeric planta (Curcuma longa) that was identified by employing high
performance liquid chromatography technique were injected intraperitoneally to normal and to diabetics alloxan
induced female Rats. The effect on serum; glucose level, lipid profile, GOT and GPT were studied. The results
showed that, there were significant reductions in the serum level of; glucose, total cholesterol and triglyceride in
both normal and diabetic rats after 10 days of treatment. No significant reduction was observed for serum level of
high density lipoprotein. A significant change was observed in the serum level of; low density lipoprotein, GOT
and GPT.

Keywords: Diabetes mellitus, flavonoids extract, HPLC, Alloxan, Curcuma longa
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INTRODUCTION

Curing with medicinal plants is as old as mankind
itself. The linking between man and his search for
drugs in nature dates from the far past, of which
there is sufficient evidence from numerous sources:
written documents, preserved monuments, and even
original plant medicines (1). Turmeric (Curcuma
longa.) is one of the most widely used herbs. Its
nutraceutical property has been of interest in both;
food processing and pharmaceutical industries.
Many patients that do not response to conventional
therapies often seek help in complementary
alternative medicine treatment (2). The genus
Curcuma (family: Zingiberaceae) includes more
than 80 species of rhizomatous herbs. The herb is
widely distributed throughout the tropics of Asia,
Africa and Australia. The most common species is
C. longa (or turmeric), which is used as a natural
food colorants and as one of the ingredient in
various medicinal formulations (3). The medicinal
properties of C. longa have been attributed to the
presence of curcumin, an essential oils and
phenolics  (3). Curcuma plants have a
camphoraceous aroma and contain many functional
compounds such as phenolics, flavonoids and
different antioxidant substances (4). C. longa
(turmeric) is a tropical plant, perennial herb, belongs
to member of the ginger family. It can grow up to
100 cm high, and has oblong, tufted leaves. The
yellow spice is made from the rhizomes (5). The
active component in turmeric is curcumin that may
constitute 2 to 8% of the spice. Curcumin is a water
non-soluble polyphenol that can be obtained from
C. longa by ethanol extraction (6). A long-term
study on healthy subject revealed no changes in
fasting plasma glucose or lipid levels (7). Given
curcumin to diabetic rats showed a significant
reduction of renal dysfunction and oxidative stress
(8). This may indicate that curcumin has a
protective role against diabetic nephropathy (9).
Diabetes mellitus (DM) is a group of metabolic
diseases characterized by hyperglycemia resulting
from defects in; insulin secretion, and action, or
both. The chronic hyperglycemia of diabetes is
associated with long-term damage, dysfunction and
failure of various organs, especially the eyes,
kidneys, nerves, heart and blood vessels (10).
Association diagnosis and classification of diabetes
mellitus (10). It is classified on the bases of
pathogenic process that leads to hyperglycemia. The
two broad categories of DM are designated as type
one DMI and type two DMIIL. Other forms of DM
are also categorized separately from these two types,
which include, gestational diabetes, congenital
diabetes (due to genetic defects of insulin secretion),
cystic fibrosis-related diabetes, steroid diabetes
(induced by high doses of glucocorticoids), as well
as several forms of monogenic diabetes (11). This
study was carried out to find the effect of flavonoid
components of turmeric on alloxan monohydrate
induced diabetes of rats.

MATERIALS AND METHODS
Preparation of flavonoid extract

Turmeric Plant bought from the local markets
(Samarra city, Iraq), had been classified by the
department of biology, college of education, The
University of Samarra. Then, the plant was well
cleaned up from impurities and grinded to fine
powder using a blender. After that, the powder was
extracted with ethanol (70%) using Soxhlet device.
Then ethanol extracts were collected and evaporated
by rotary evaporator apparatus at room temperature.
The gummy residue was dissolved using 50 ml of
hot methanol (45-50° C) followed by vigorous
mixing. This step resulted in production of brown
precipitated products. Then, the precipitated
products were filtered and the solid material was
collected. This product termed flavonoid
compounds, were used for further fractionation and
identification of flavonoids (12).

High performance liquid chromatographic
purification, identification and quantification of
flavonoid compounds in planta extract

The solid material was dissolved in 1 ml MQ water
containing 0.05% acetic acid. Samples of flavonoid
compounds in 0.05% acetic acid, were separated on
fast liquid chromatographic, using propyl cyanide
column (50%2.0 mm) on Shimadzu high-
performance liquid chromatography system (HPLC,
6AVP, Koyoto, Japan). Separation was carried out
according to the manufacturer’s operating
specifications using solvent A (0.05% acetic acid)
and B (methanol in 0.05% acetic acid) employing a
stepwise gradient from 0-95 % (v/v) methanol
containing 0.05% (v/v) acetic acid. Samples (20 pul)
were injected onto the column at a flow rate of 1
ml/min and washed with the same solvent at 1
ml/min for a further 10 min. linear gradient (B=0%
to 100%) from t=0 to 10 min, were also employed
on standard containing 25 pg\ml flavonoid
compounds. The concentration for each compound
were quantitatively determined by comparison the
peak area of the standard with that of the sample

(13).

Animals and induction of diabetes

Healthy female albino rats were chosen. They were
housed in well ventilated cages under normal
environmental  conditions  (temperature  and
humidity). Animals were fed on commercial
balanced diet and tap water. The rats were divided
into 3 groups of 5 rats; group I, (control), group 11,
diabetic rats (induced by alloxan) and group lll,
diabetic rats given flavonoid extract (20 mg/Kg
body weight) daily using an intraperitoneally tube
for 10 days. Rats of group (1l + IlI) injected
intraperitoneally ~ with  alloxan = monohydrate
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dissolved in normal saline at a dose of 50 mg/Kg
body weight (14). Rats with moderate diabetes
having hyperglycemia (blood glucose level>200
mg/dl) have been used for the experiment. At the
end of the experiment (10 days), the animals in all
three group were fasted for 12 hrs. and blood
samples were collected.

Biochemical analysis

At the end of 10 days, the rats fasted overnight.
Then, blood was collected by heart puncture. Clear
serum samples were separated by centrifugation at
3000 rpm for 20 min. Fasting blood glucose level
was evaluated (control, diabetic and treated groups).
Lipid profiles, serum glutamate pyruvate
transaminase (GPT) and glutamate oxaloacetate
transaminase (GOT) were evaluated at day 10 for all
groups. All the above biochemical parameters were
carried out according to the manufacturer’s
instruction, while low density lipoprotein
cholesterol (LDL-C) concentration is calculated by
using the Friedwald formula which was based on
the assumption that very low density lipoprotein
cholesterol (VLDL-C) is present in serum at a
concentration equal to one fifth of the TG
concentration (15).

Statistical analyses

Correlation and regression coefficients were
performed using Statistical Package for the Social
Sciences (SPSS) (2012).

RESULTS AND DISCUSSION

Turmeric Plant grinded to fine powder was
extracted with ethanol (70%) using Soxhlet device.
The gummy residue was dissolved in hot methanol
(45-50 °C). This product termed flavonoid
compounds, were used for fractionation and
identification of flavonoids. Fractionation and
identification was carried employing HPLC. Figure
(1) presents the HPLC separation of the standard
flavonoids compound. The sequences of appearance
of the compounds were; curcumin, quercetin,
galangin, demethoxy curcumin, bisemethoxy
curcumin and germacrone respectively.
Fractionation and identification of flavonoids
extracted from Curcuma planta were compared with
the consequences of appearance of flavonoids of the
standard (figure 1). Similar pattern for the
appearance of flavonoid was obtained (figure 1).
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Figure (1): HPLC chromatogram of: A. Curcuma planta
flavonoids; (a), Curcumin. (b), Quercetin. (c), Galangin.
(d), Demethoxycurcumin (e), Bisemethoxycurcumin.
(f), Germacrone. B. standard Curcuma planta flavonoids;
(a), Curcumin. (b), Quercetin. (c), Galangin. (d),
Demethoxycurcumin (e), Bisemethoxycurcumin. (f),
Germacrone

The retention time of flavonoids extracted from
Curcuma planta and standard were presented in
table (1). The retention times of flavonoids extract
are in agreement with those observed for standard
(reference) sample. In addition, this result coincided
with the findings obtained by (16). Flavonoids
obtained by HPLC from Curcuma plant are
presented in table (2). The concentration of
germacrone,desmethoxycurcumin,bisemethoxycurc

umin, quercetin, galangin and curcumin were
236.667 ug/ml, 164.089 pg/ml, 152.499 pg/ml,
120.491 pg/ml, 112.847 pg/ml and 96.170, pg/ml
respectively. The effect of flavonoid compounds
purified from Curcuma planta on serum level of
glucose in alloxan-induce diabetic rats are presented
in table (3). The serum level of blood glucose for
control (group I), Alloxan treated (group II) and
Alloxan with flavonoid extracts (group III) were
62.35 mg/dl, 265.33 mg/dl and 83.57 mg/dl
respectively. Treatment with flavonoids extract
resulted in dropping of blood glucose level to 83.57
mg/dl after 10 days of the treatment in comparison
with diabetic rats. The treatment of the diabetic rat
for one weeks resulted in lowering the level of
blood glucose to the normal value in comparison
with normal control. Alloxan causes B-cell necrosis
and induces experimental diabetes in various animal
models (17). The destruction of f-cells during
diabetes ultimately causes degradation or loss of
structural proteins due to the unavailability of
carbohydrates for energy production (18). Insulin
deficiency resulted from f-cells destruction
ultimately results in increased production of glucose
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by the liver, and decreased utilization of glucose in
peripheral tissues (19). The elevated blood glucose
level observed in the diabetic rats was significantly
reduced in treated group with flavonoids extract.
The decline may be due that, flavonoids extract
working to increase and improve insulin secretion
from B- cells or may work on the renewal of - cells
(20). It is well known that in cases of uncontrolled
diabetes mellitus, there is an increase in total
cholesterol, Triglycerides, VLDL-C and LDL-C and
a decrease in HDL-C. These changes in the levels
are contributes to coronary artery disease. Although
abnormalities in cellular cholesterol level in diabetes
occur, the precise mechanism underlying these
enzymatic changes have not been elucidated. Such a
significant increase in TG may be due to the lack of
insulin under diabetic condition, while insulin
activates the enzyme lipoprotein lipase to hydrolyze
TG under normal condition.

Table (1): Retention time of flavonoids extracted from
Curcuma plant and standard

Number of Flavonoid Retention time (min)
fractions compounds Standard Sample

1 Curcumin 1.58 1.65

2 Quercetin 2.48 2.44

3 Galangin 3.64 3.61

4 Demethoxy 4.07 4.06
curcumin

5 Bismethoxy 5.12 5.20
curcumin

6 Germacrone 5.88 5.87

Table (2): Concentrations of flavonoids extracted from
Curcuma plant by HPLC chromatogram

Concentration (ng/ml)

Flavonoids
Curcumin 96.170
Quercetin 120.491
Galangin 112.847
Demethoxy curcumin 164.089
Bismethoxy curcumin 152.499
Germacrone 236.667

It was found that, the total cholesterol, triglycerides
and LDL-C level were elevated in diabetic group II
and it was decreased after 10 days of treatment with
the extract, while the level of HDL-C was
significantly elevated. It was reported that, the
levels of serum GOT and GPT are elevated as a
consequence of metabolic changes in the liver, as in
cases of administration of; toxin, cirrhosis of the
liver, hepatitis, liver cancer and inflammatory
conditions including diabetes. It was reported that
the levels of serum GOT and GPT in alloxan
induced diabetic rats were elevated (21). These
findings were coinciding with our results. This
might be due to adverse effect of alloxan that lead to
leaks of the enzymes from the tissues followed by
migration of the enzymes to the circulation. The
transaminase enzymes have been used as markers to
assess the extent of liver damage in streptozotocin in
induced diabetic mice (21). These results were in
agreement with the findings of (22), who found that
hepatic damage was restored and the elevated
transaminase activities was significantly reduced by
hypoglycemic plant (22). The diabetes complication
such as increased gluconeogenesis and ketogenesis
may be due to elevated transaminase activities

(22). The results we have had achieved in this study
indicated that administration of flavonoids extract
for 10 days in diabetic rats, significantly reduced
glucose, cholesterol, triglyceride, LDL-C, VLDL-C,
GOT and GPT levels as in comparison to diabetes.
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ABSTRACT

The sclera in some vertebrate (birds and turtles) was consist of scleral ossicles protect the eye during deformation.
This study involved collection of broiler chicken embryos at 7,8,9,10,and 20 days of incubation , and the eye ball
were removed and the anterior portion of the eye ball were radiography and stained with alizarin red . The
histological and histochemical study were carried out on the anterior portion of the eye, this study showed that the
sclera papilla appeared firstly at eighth day of incubation ,while the first intramembranous ossification of sclera
ossicles noticed at tenth day of incubation. The fourteen square sclera ossicles appeared overlapping forming
complete ring at twenty day of incubation. This result did not notice any differences in the shape and number of
sclera ossicles in the right and left eye. The Histochemical study showed that alkaline phosphatase activity,
mitochondrial size and Golgi elements was increased in the osteobalstic stage compared to the preosteoblastic
stage.

Keywords: ossicles, ossification, alizarin, eyeball, skeleton
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INTRODUCTION

The vertebrate eyes are located in the orbit, and
consisted from internally nervous tunica, tunica
vasculosa and tunica fibrosa, which involved the
cornea and sclera (1,2). The sclera is the external
layer covering the eye and consists of the hyaline
cartilage and fibrous layer, but some animals have
sclera ossicles (3). The sclera ossicles are found in
ring embedded in the sclera surrounding the cornea
beneath the conjuntival zone and cover the anterior
region of eye of non mammalian vertebra (4). The
scleral ossicles are common among many
vertebrates such birds, turtles and lizard, but are
absent in snake, crocodilian, mammal and
amphibian (5). The number of sclera ossicles as well
as the pattern in which these ossicles overlap are
differed among the diffefent groups of animals (6).
The sclera ossicles play role in protecting and
supporting the eye ball function of the cilliary
muscles, especially in the anterior part of the cornea,
suggesting a role of visual accommodation (7). It
was reported that the sclera ossicles may support bin
ocular vision, enabling the animal to adjust the
shape of cornea to modify its focusing power (8).
Most of birds can not move their eyes as well as
have the best visual capacity, because their eyes are
very large compared to the size of the body, and
have special structures to enhance the ability of
vision that are not found in other creatures, and
change the focal length, while squinting to get a
clear vision (1,9). Embryologically, the optic cup is
covered by loose mesenchymal tissue, which is
derived from the neural crest, these cells form the
white, densely collagenous sclera (10). The neural
crest—derived cell only form scleral ossicles after
interacting with specialized papilla in the sclera
epithelium, these papilla induce the formation of the
scleral ossicles (11,12). This study aimed to
investigate the gross appearance with alizarin red
stain, radiological with micro X-ray , some
cytological(mitochondria, Golgi bodies) and
Histochemical alkaline phosphatase enzyme
developmental study of sclera ossicles in the broiler
chicken during different days of gestation.

MATERIALS AND METHODS

Thirty (30) hatching eggs of broiler chick (Gallus
domestica) were obtained from a commercial
hatchery,(the  fertilization = appearance  was
determinate via incubation, then checking by lamp
at the first fourth day of incubation showing the
capillaries network). The eggs were continues
incubated in an automatic incubator at (37°C) with
humidity (50%-70%) for different days in the
histological laboratory. The embryos were removed
by open shell of eggs and then washing with normal
saline using five embryo for each age (7,8, 10, and
20 days of incubation). For the anatomical study the
anterior ring portion of eye bull surrounding the

cornea were stained with alizarin red for 10 min
according to (6). Briefly this portion of right and left
eye were dissected at embryo age (7,8, 10 and 20
days of incubation), fixed in 10% formaldehyde
solution over night at a room temperature and then
stained with 1% Alizarin Red stain(1 gm of alizarin
red stain dissolved in 99 ml of distilled water) via
immersion of the embryo in the staining solution for
10 minute, the stained eye were de stained with
distilled water for three hours and photographed
under dissecting microscope. Several samples of the
ossicles were radiography using dental x-ray
(Trydent system). For histological study the anterior
portion of eye were processed according to (13), and
stained with haematoxyline eosin stain. For
mitochondria study the separated sclera ossicles at
age 10 days of incubation were fixed in Helly's fluid
then stained with authors silver-reduction method
(14). The alkaline phosphatase activity was
investigated by the calcium phosphate method (14).
For Golgi elements the separated ossicle at age of
10 day of incubation were processing according to
methods of (14). Briefly the ossicles fixated by
Helly's fluid and the section stained with silver—
reduction method. Finally, the tissue sections were
examined using light microscope connected with
camera.

RESULTS

The anatomical observation revealed that On the
seventh day of incubation the eye was very
conspicuous, pigmented and the eye lids covered the
eye as well as no any markers for ossification
(figures 1-A and 1-B). During the tenth day of
incubation the ossification of the sclera ossicle was
first appeared around the ciliary body as single
ossification centers located in the center of the area
surround the cornea and cilliary body (figures 1- C
and 1-D). On the twenty day of incubation the
oosicle ossification increased in size toward the
outer edge and full overlapping forming complete
ossicle ring consist of fourteen square scleral
ossicle(figures 2- A and 2-B). The results did not
show any difference in the number of the scleral
ossicles in the right and left eye (figures 2 —C and 2-
D).

The histological observation noticed that on the
seventh day of incubation the section surrounded the
cornea showed mesenchymal cells (figure 3-A). On
the eighth day of incubation there were
mesenchymal condensations which forming sclera
papilla (figure 3-B). The ossified scleral ossicles
was appeared at the tenth day of incubation, this
ossification showed spicules, bone cells and
vascularization by membranous ossification (figure
3-C). The histochemical study appeared that
alkaline phosphatase activity, the size of Golgi
elements and mitochondria number were increased
in the ossification stage compared to the pre
osteoblastic stage (figures 4-A,B,C,D,E and F).
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Figure (1): (A) Sclera ossicle show no ossification(alizarin red stain). (B) Sclera ossicle show no ossification (radiography).
(C) Sclera ossicle show ossification (alizarin red stain). (D) Sclera ossicle show ossification (radiograpghy. 4X).

Figure (2): (A) Scleral ossicles showed overlapping (alizarin red stain), (B) Scleral ossicles showed overlapping
(radiography), (C) Scleral ossicles of right eye (alizarin red stain), (D) Scleral ossicles of left eye (alizarin red stain .4X).
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Figure (3): (A) Section of ossicles at 10 day of incubation show Scleral ossification (H&E 40X) ,(B) Section of ossicles at
the seventh day of incubation show mesenchymal cells (H&E 40X), (C) Scleral Section of ossicles at 8 days of incubation
shows Scleral papillae (mesenchymal cell condensation) (H&E 40X)

Figure (4): (A) Golgi el ts in pre osteoblastic stage of ossicles(40X),(B)Golgi el ts in osteoblastic stage of ossicle (40X), (C)
Mitochondrial size in pre osteoblastic stage of ossicle (400X), (D) Mitochondrial size in osteoblastic stage of ossicles (200X), (F) Alkaline
phosphatase activity in preosteoblastic stage of ossicles (200X).
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DISCUSSION

The results of the present study revealed that the eye
at the seventh day of incubation appeared
conspicous, pigmented and the eye was covered by
eye lids. These findings are in agreement with those
revealed by (15), who noticed that on seventh day of
incubation the eye of chick broiler embryo was very
conspicuous with dark color. The results of the
histological study showed that the sclera ossicles at
the seventh day of incubation consisted of
mesenchymal cells. This was similar to results
obtained by (16) on chick broiler embryo. The
present results also showed sclera papilla at the
eighth day of incubation in the form of
mesenchymal condensation, which was not
appeared grossly. This result may be contributed to
the difficulty of observations due to fact that they do
not protrude far above the conjunctival epithelium
(5), as well as difficulty of obtaining the correct age
of embryo, and the papilla had short life cycle. It
was noticed that the appearance of scleral papilla
induced the scleral ossicles, and then this papilla
degenerated lately so these papilla were transient
(17). These results were in agreement with results of
(18), who noticed fourteen papilla at seventh day of
incubation in chick, while (19) did not observe any
sclera papilla in turtles species, but (20-23) observed
transient sclera papilla in apalane spinifera,
chrysemy picta, pelodiscus sinensus and tseripta
(turtles species). The present study showed that
sclera ossicles first appeared by intramembranous
ossification at tenth day of incubation. These results
are in agreement with (24), while he noticed
chondral ossification in sclera ossicles in turtles as
similar to jeleost bony fish. Our results showed that
the ossified ossicles appeared centrally, while (5)
observed that ossicles firstly appeared in the
posterior—most ossicles in turtles. The sclera
ossicles in this study at twenty day of incubation
appeared as overlapping forming complete ossicles
ring, this result agree with present of complete ring
in ornithiscahia bird and disagrees with incomplete
ring in saurischian, which were observed by (25).
The present study noticed fourteen scleral ossicles.
These results are in agreement with the result of
(26) in archaeopteryx, and results of (27), who
noticed that most species had 14-15 ossicles, but in
osteichthyan fish there were 0-4 scleral ossicles
(28). 6-13 ossicles in tostudines were reported by
(29). The shape of sclera ossicles in the present
study in chicken was square, this shape agrees with
the result of (6) in brazillian bird, as well as the
result of (30) in falconi formis species and
psittaciformis species, but in piciformis species were
irregular while in reptile were flat and some time it
was slightly curved. The present study did not show
any difference in number of sclera ossicles in the
right and left eye balls, while (6) noticed that
differences may be found in this number in some
species bird such as spheniscus magellanicus,
which showed thirteen ossicle in right eyes and
fourteen ossicles in the left eyes, while in Elanus

leusleucurus fifteen ossicles in right eyes and
sixteen in left eyes. Small peripheral bone in the left
eye of leptadon species was noticed by (6) as named
sclera sesamoid bone in Bubobuo genus (7). The
histochemical study showed that alkaline
phosphatase activity, mitochdrial hypertrophy and
size of Golgi elements had increased in osteoblast
stage compared to pre osteoblast stage, which were
in agreement with those obtained by (14). These
findings of Histochemical study may be attributed to
the presence of relationship between cell
proliferation and these histochemical changes. The
Alkaline phosphatase is an important component in
the hard mineral formation. The mechanism with
which this enzyme carries out its function is not
completely understood, but it appears to act both to
increase the local concentration of inorganic
phosphate, a mineralization promoter, and to
decrease the concentration of extracellular
pyrophosphate, an inhibitor of mineral formation
(31). The high activity of mitochondria and Golgi
bodies in the osteoblast was due to the energy to
production of the mineral and support the thesis that
the osteoblast is metabolically very active.
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ABSTRACT

This study was conducted to detect mange mites of sheep in different regions of Basrah province, and to study the
effects of the sex and age on infestation from the period of October 2014 to May 2015. The results showed the
highest percentage infestation (51.96%) of Sarcoptes ovis, followed by Psoroptes ovis (35.24%), while the
Chorioptes ovis recorded lowest appearance (11.76%) , also the mixed infestation with Sarcoptes ovis and
Psoroptes ovis was 0.99%.

The results also indicated that percentage of occurrence of mange mites in female was (22.70%), while in male
was (22.24%), and the percentage of infestation in Sarcoptes ovis in age (0-1 ,1-2 and >2) were (28.30%, 33.96%
and 37.73%), Psoroptes ovis was (33.33% ,22.22% and 44.44%) and Chorioptes ovis (30% ,36.66% and 33.33%).
The mixed infestation with Sarcoptes ovis and Psoroptes ovis were (0%. 0% and 100%) respectively.

Results of samples survey from different regions of Basrah province revealed that Al-Zabair region was highest
prevalence (36.27%) followed by Al-Qurna region and Al- Madaina (24.90% , 11.17 %) respectively, while,
Basrah center , Safwan and Abu Al-Khaseeb recorded (9.60% , 7.84% ,6.27%) respectively. The lowest rates
were detected in Qarmat Ali (3.92%). The analysis revealed that the differences in the infestation rates among the
regions of the study were significant ( p< 0.05), and recorded seasonal prevalence of mites, which was gradually
rose in February in male and females (30.07% , 32.64%) respectively, while during May there was no infestation
with any cases of mange mites.

Keywords: Sarcoptes ovis, Chorioptes ovis, sheep
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INTRODUCTION

Skin diseases caused by ectoparasites are among
the major diseases of small ruminants causing
serious economic losses to small holder farmers,
and the tanning industries and, skin diseases cause
mortality, decrease production ,reproduction , and
according to tanneries report, skin diseases due to
external parasites causes 35% sheep skin and 56%
goat skin, respectively (1).

The mites of mammals and birds inhabit their skin,
where they feed on blood lymph, skin debris or
sebaceous secretions, which they ingest by
puncturing the skin, scavenge from the skin surface
or imbibe from epidermal lesions, most mites spend
their entire lives in intimate contact with their host
(2), s o that transmission from host to primarily by
physical contact, the generalized veterinary term for
an infestation by mites in an animal is called
acariasis and can result in severe dermatitis, known
as mange or scabies, which may cause significant
welfare problems, economic losses and outright
deaths (3).

Mange causes itching, which results in loss of hair
or wool and skin damage, loss of body condition
and death (4), the mites cause intense itching and
discomfort which are associated with decreased feed
intake and production and the scratching and
rubbing caused by mites result in extensive damage
to hides and skin (5) .

The great economic losses due to damaged skin and
wool , anemia, physical condition ,decreased milk
and meat production and meat production and
suboptimal lambing and growth rates (6) .

About 50 mites species in 16 families and 26
genera may cause mange where all the major mange
mite species are within the orders Astigmata and
Prostigmata, the Astigmata include the medical or
veterinary important families Sarcoptidae and
Psoroptidac  which include Sarcoptes mite that
causes Sarcoptic mange (scabies) in humans and
other mammals as a zoonotic disease, while
Prostigmata include the Cheyletiellidae,
Demodecidae and Psorergatidae (7), mange mites
are mainly of three types: Sarcoptic (barn itch),
Psoroptic (sheep scab, body Mange, ear Mange),
Chorioptes (tail mange, leg mange, scrotal mange).

MATERIALS AND METHODS
Study areas

Sampling was done from different region of Basra
Province (Basrah center ,Shatt Al-Arab ,Al- Qurna
, Al-Midaina , Abu Al-Khaseeb, Zubair, Safwan,
and Qarmat Ali) which represented same locations.
A random selection of sheep flocks included 872
males and 1392 females. samples were collected
from October 2014 to May 2015, where the
samples were divided into three groups: group (0-1)
years old, group (1-2 ) years old and group ( more
than 2 years).

Skin scarping

Samples were collected weekly from the animals
which showed clinical signs of the mange
infestation such as hair loss, severe itch and crusty
or scaly skin lesions, the wool was clipped out with
scissors and then a drops of glycerin were added on
the edge of lesion to moisten the area, skin scrapings
were taken only from animals suspected for having
clinical signs of mange by scraping 2.5 cm area of
the affected lesions in black plastic containers
according to (8,9).

Laboratory examination

A complete history of each animal and date of
examination were recorded and all samples were
processed within 12 hrs. after collection. Briefly, 20
ml of 10% KOH solution was added to each sample
container and boiled in water bath for 5-10 min,
after that, samples were centrifuged at 1500 rpm for
4-5 min, then some drops are drawn from the
sediment with a pipette and placed on a glass slide
and covered with a cover slide ,it is examined under
microscope under microscope with power (10x
,40x and 100x ) to confirm the presence of parasite
and diagnose the species depend on morphology and
features of mites as described by (10) in diagnosis
of the samples of the study.

Statistical analyses

All values were expressed as the mean (M) +
standard error (SE), Chi-square was used to analysis
the significance of the difference between the

groups (11).

RESULTS

Characteristics and types of mange mites that
appeared in skin scraping

A. Sarcoptes Scabiei var Ovis De Geer 1778:
Adults S. ovis are rounded in sheep with four pairs
of legs (two pairs in front and two pairs in behind).
They were recognized by the ventrally surface
flattened and which has the epimeres which form Y
shape and in addition noticed the mouth parts in
the body of the mites (figure 1), while the dorsally
surface is convex —like body and multiple cuticular
spine and setae like tortoise. Adults S.ovis are very
small 0.3 to 0.5 mm in length.

The males were smaller than females and have
suckers on the all pairs of legs except the third pair
have hairs (bristles). The body has hair in ventral
surface (figure 2). The suckers have bell like shape,
while in third and fourth pairs of legs three were
long hair like setaes ( figure 3). The larvated eggs
contained six legged larvae (figure 4).
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Figure (1): Sarcoptes ovis A. Y shape epimeres B. mouth part. (100 X)

Figure (2): Sarcoptes ovis female with four pairs legs (40 X.)

Figure (3); legs of A. bell shape suckers on first two pairs of legs 40x
B. Hair like setae on 3" and 4" pairs of legs 40 X.
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Figure (4): Larvae of Sarcoptes scabiei ovis(six legs larvae) (40 x.)

B. Psoroptes ovis Gervais, 1841: This type of
mange mites appeared as an oval shape. The adult
mites have four pairs of long legs, which extended
out of the body (figure 5). Adult P.ovis was 0.75-
0.90 mm in length , the male is smaller than female
in size and 1% 2™ and 3™ pairs of legs end with
suckers and noticed adanal suckers pairs and two
posterior lobes in the end of ventral surface and
some legs has hair (figure 6). The psoroptes ovis
brown —yellow in color and six legged larva which
appear in side of eggs (figure 7).

Figure (6): Male of Psoroptes ovis , showed end of dorsal surface
(40X.)

Figure (5): Female Ventral surface of Psoroptes ovis
with four pairs legs (40x.)

Figure (7): Six legged larva in egg of Psoroptes ovis (40 x.)
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C. Chorioptes ovis Railliet ,1893: Adults of both
sexes have anterior and posterior cuticular shields
and a variety of mostly short, hair-like setae ,they
are also very small (0.4 to 0.6 mm).

Ventrally, the female ovipore is a transverse slit
with a pair of trailing apodemes , the mouthparts are
unremarkable, and the legs are moderately long and
robust, except the fourth pair in the male are very
short, and in female the third and fourth pairs are
more slender.

All legs in male and female are terminate distally in
empodial suckers with short, unjointed stalks, but in
third pair of female, which end in two long whip
like setae each. The male also has a long, whip-like
seta on each third leg and a pair of adanal suckers

(figure 8).
7T
gl Diagram (1): Relationship between the percentage infestation with
“v,, . % : types sheep of mange mites

According to sheep age , the study indicated that
the prevalence of infested with Psoroptes ovis > 2
age was highest and infestation, while the infested
by Sarcoptes ovis was low infestation than the
Chorioptes ovis recorded was lowest percentage,
so that in case mixed infested with Sarcoptes ovis
and Psoroptes ovis were high (table 2).
Significance differences between the age and sex
were indicated in percentages of infestation mange
age of animals high in significant (P<0.05).

Figure (8): Chorioptes ovis
Table (2): Relationship between the sheep age and infestation
with species mange mites

Prevalence of mange mite species No. of No. of
Species Age examined infested %
According to the results obtained from the present — an;l;llals a m 1 —
study , three types of sheep mange mites (table 1) ) :
Sarcoptes ovis recorded the highest percentage 8. ovis 1-2 383 90 33.96b
(51.96%) .followed by Psoroptes ovis (35.29%), >2 470 100 37.7a
while Chorioptes ovis reco.rded 19west appearance X=14.647 1084 265
(11.76%). Also the mixed infestation with 0-1 191 60 33.33b
Sarcoptes ovis and Psoroptes ovis (0.99%) were P .ovis 1-2 295 40 22.22b
noted (diagram 1). , >2 302 80 44.44a
X=24.665 - 788 180 -
0-1 30 18 30b
C.ovis 1-2 164 22 36.6a
Table (1): Prevalence of sheep mange mites species ) 189 20 33.33b
X’=64.256 382 60
_ _ S ovis + 0-1 0 0 0
Type of mange No. of infested %o Po‘:ifi ) 12 0 0 0
animals o >2 10 5 100a
Sarcoptes ovis 265 51.96 X?=13.333 - 10 5 -
Psoroptes ovis 180 35.29
Chorioptes ovis 60 11.76 The relationship of sex and age of sheep with
Sarcoptes ovis+ 5 0.99 mange infestation
Psoroptes ovis
Total 510 - The laboratory results showed that 510 samples

from a total of 2264 samples collected from sheep
were infested with mange. The prevalence rate was
(22.52%) recorded during the study period from
(October 2014 to May 2015). In relationship to sex,
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the abundance of mange species recorded 22.24 %
in male and 22.70% in female (table 3). Significant
differences (P<0.05) were indicated between males
and females.

Table (3): percentage of infestation and relationship

sex and age
No. No. No.
Sex examined | Suspected infested %
Animal Animals Animals
Male 872 286 194 22.24
Female 1392 661 316 22.70a

Male X’ =77.174  Female X°=77.738

Geographic distribution of mange mites
infestation

Results of samples survey from different regions of
Basrah province revealed that Al-Zubair region was
highest prevalence (36.27%) followed by Al-Qurna
region and AL- Madaina (24.90% , 11.17 %)
respectively while, Basrah center , Safwan and Abu
AL-Khaseeb recorded (9.60% , 7.84% ,6.27%)
respectively. The lowest rates were detected in
Qarmat Ali (3.92)% , the analysis revealed that the
differences in the infestation rates among the
regions of the study were significant ( p< 0.05)
(table 4, diagram 2).

Table (4): Geographical distribution of sheep mange
infestation mange in Basrah region

Effect of a year months on mange mite
infestation

The results of study showed the infestation and
percentage with mange mite in female and male
were high in February 30.07%, 32.64%
respectively, while the infestation in female and
male disappear in May (table 5, diagram 3). The
significant differences (P <0.05) were of infestation
rates among months in female and male.

Table (5): Distribution of infestation among study period

No.
Month female . No. % No. n.lale . No. %
n infested examined infested
examined

October 78 17 21.79b 81 11 13.58a
November 96 19 19.79b 99 19 19.19a
December 278 35 12.58a 115 8 6.95
January 302 88 29.13b 210 44 20.95a
February 409 123 30.07b 291 95 32.64b
March 83 19 22.89b 45 13 28.88b
April 76 15 19.73a 31 4 12.90a

May 70 0 0 0 0 0
Total 1392 316 - 872 194 .

Region of No. of No. of
examined infested %
study animal animal
Al-Zubair 542 185 36.27a
Al-Qurna 449 127 24.90 ¢
Al-Madaina 341 57 11.17b
Basrah center 175 49 9.66 b
Safwan 319 40 7.84b
Abu Al- 233 32 6.27b
Khaseeb
Qarmat Ali 205 20 3.92b
Total 2264 510

Different letters=Significant different (p<0.05) .
Similar litter= non Significant different (p>0.05)

40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%
5.00%
0.00%

AL- AL- Madain | Basrah Abu |Safwan Qarma

Zubair Qurna a AL- tAli
khasee
b
| W) osac | 36.27% | 24.90% 11% 9.60% 6.27% 7.84% 3.92%

Diagram (2): Relationship between the percentage of infestation in

regarded study region

Female X°=111.268, Male X*=41.16
Different letters=Significant different (p<0.05) .
Similar litter= non Significant different (p>0.05

%3500
%3000 F
%2500
%20.00
%15.00
%1000
%500
%0.00 —

octabe | novem | Decem | Januar | Februa | March | Apl | May

1 ber | ber | 1y
Wmale [%13.58|%19.19| %6.95 |%20.95|%32.64|%28.88|%12.90| %0
female|%21.79|%19.79|%12.56 |%29.13 | %30.07 | %22.89 %19.73| %0

Diagram (3): Relationship between percentage infestation with
months
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DISCUSSION

Mange is a highly contagious and debilitating skin
diseases of sheep which badly affect the health and
productive capacity of these animals ,the species of
the three main genera i.e S. ovis , P. ovis and C.ovis
are particular clinical important (12). S. ovis
recorded the highest percentage 51.96% ,followed
by P. ovis 35.29% , while C. ovis recorded lowest
appearance 11.76% ,also the mixed infestation with
S. ovis and P. ovis 099% , due to Basrah
commercial site and transfers of sheep between the
southern provinces on the one hand and the gulf
states on the other hand, in addition to the green
open spaces and the spread of grazing herds of
sheep in Basrah lead to the spread and in addition
to illegal smuggling of the sheep between provinces
to Basrah because of its commercial site.

The main reason for the difference percentage of
infestation with mange due to the geographical
location of the affected areas, mixed farming
system, low grade nutrition, poor manage mental
condition. In addition the difference of infestation
due to the lack of control and treatment programs
during the seasons of infestation or non —use
treatment ivermectin and cypermethrin periodically.

Our study was higher than the percentage recorded
by (13) in Najaf province, which was 22.16% with
S. ovis . This study was in disagreement with (10),
who recoded over percentage was 3.65% and S.

ovis 31.18% , P. ovis 52.15% and C. ovis 8.06%. It
was showed that percentage of infestation was
11.37% , P. ovis 6.62% , S.ovis 4.75% (14), while
by (15) percentages were 28.1% , P. ovis 19.5%
and S.ovis 8.4%.

The current study demonstrated to higher the
percentage of infestation with S. ovis 51.96%  than
other species ,due to S. .ovis burrowing mites that
live in tunnels of stratum corneum in the skin and
softer skin and tissue enabling easy penetration of
the burrowing mites into the body of the host .
These mites complete their entire life cycle on the
host, and survive for long periods in the
environment and the transmission of S. ovis between
animals is probably by direct contact or in
contaminated bedding and similar fomites in
addition the Psoroptes mites do not dig tunnels and
Psoroptes mites infests the superficial layers of the
skin ,this result agreed with (16), which record
highest ratio of S.ovis, while disagreed with (17, 18)
whose had registered higher percentage of
infestation with P.ovis than S. ovis and C. ovis due
to Irritation of the outer skin by the mite's
mouthparts and saliva results in a complex form of
cutaneous  hypersensitivity and inflammatory
exudation of serum and fresh cells, the mites feed
on this moist exudates .

This study showed contrast in mange mite
infestation percentage and numbers depending on
animals age ;the animals age was >2 years that may
depend on the nutritional status, where well-fed
animals can better withstand parasites infestation

than animals on an inadequate diet, which can
influence the level of immunity.

Alternatively, mange might be a cause for poor
body condition; hence high prevalence was
computed in this group of animals , these results
have agreed with (10, 19) , and our finding
incompatible with each of (20, 21) those registered
the plausible motivation of higher infestation in
younger sheep might be ascribed to an immature
immune system that has yet to be challenged by
introduction of mite infestation and softer skin and
tissue enabling easy penetration of the burrowing
mites.

Also our study recorded 36.27% in Al-Zubair
region compared with the other regions, this return
to animals density in these areas ,do not use regular
prevention and control the diseases , the absence of
cultural awareness to owner ,in addition poor
management and lack of nutrition and the
decreased rate of infestation in this regions ,due to
the presence of that most of the animals are
individually so they treat their owners and the
prevention of mange mites and that the use of
common compounds Ivermectin may be a reason
for the decreased rate of infested. This study was in
agreement with (22, 23), who mentioned that
animals in poor conditions appear to be more
susceptible to infestation.

According to the time of the infection the highest
infection was 30.64% ,30.07% male and female in
February, while the lowest rate was 0% in May, this
return to the variance in environmental stress
factors temperatures and relative humidity and
levels of rainfall between seasons and months of the
year which lead to direct effect on activity and
survive and addition to the competing animals with
each may help to increase the friction and then
spread infested among the flock , this results agreed
with results of (24), who found the highest infection
rate in February, while it was the lowest in June.
Stock density of animals and least exposure to
sunlight in closed housing were recorded by (23,
25), which made animals more prone to arachnids.
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ABSTRACT

The aim of the present study was to compare the effect of vaginal sponge and drug delivery to synchronize estrus
in local goats, through induction of estrus pregnancy diagnosis by ultrasound to confirm the presence of fetus.
Twenty does aged, (2-3) years old , weighted (25-35)kg were used in this study, with three buck age about (2-3)
years. They were divided randomly into two equal groups, each group contained ten does : group (A) I/M injected
with progesterone hormone as a drug delivery with chitosan ,while group (B) received intra vaginal sponges,
which was impregnated with 20 mg (MAP) medroxy progesteron acetate. All does after 14 days were injected by
I/M of 500 IU (PMSG) pregnant mare serum gonadotropin. All females were examined by abdominal palpation ,
ultrasonography to confirm presence of pregnancy before beginning the study.

Results showed that animal response to estrus in group (A) was 80% with duration of response 18.6+ 11.80 hrs.,
while estrus response in group(B) is high 90% with duration of response 21.6+12.50 hrs. The pregnancy rate
recorded in group (B) was 90%, which was higher than group (A) (80%), and nature of parturition recorded high
of normal parturition (70%) and low dystocia (29.35%) . Type of parturition single was high 82.35%, while
twines 17.6% . The presence of living new born was high 95% and the dead was 5%. Pregnancy diagnosis by
ultrasonography was done in 30, and 100 days after natural insemination by buck.

The conclusions of this study demonstrated the vaginal sponge is the best in estrus synchronization after 14 days
injection by (PMSG) of 500 IU as compared with progesterone hormone injection as a drug delivery with
chitosan.

Keyword: Estrous synchronization, goats
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INTRODUCTION

Goats are the first to be domestic for milk, meat,
and hair fibers. They are seasonally polyestrous.
This seasonality is governed by photoperiodicity
with oestrus activity. They are spontaneously
ovulate. The onset and length of the breeding
season depend on various factors such as latitude,
climate, breed, light, physiological stage, presence
of the male, breeding system and the specific
photoperiod (1-3).

Oestrus cycle control in goats serves the purpose of
synchronizing oestrus in groups of animals to be
bred or inseminated at a specific time or inducing
out-of- oestrus season (4). The stimulation of
oestrus can be achieved with hormonal treatments,
manipulation of the photoperiod or by the male
effect (3-5). For the control of the oestrus cycle,
progesterone or one of its synthetic analogues is
preferred. The most widely used procedures for
synchronization and /or the induction of estrous are
12 to 21 days of fluorogestone acetate (FGA) or
medroxyprogesterone acetate (MAP) impregnated
intra vaginal sponge treatment (4, 6-8) .and an
intramuscular injection of pregnant mare serum
gonadotrophin (PMSG) at progestagen withdrawal
(9,10).

A drug delivery system is defined as a formulation
or a device that enables the introduction of a
therapeutic substance in the body and improves its
efficacy and safety by controlling the rate, time, and
place of release of drugs in the body. This process
includes the administration of the therapeutic
product, the release of the active ingredients by the
product and the subsequent transport of the active
ingredients across the biological membranes to the
site of action (11). However, much attention has
been focused on the natural and synthetic polymers.
Chitosan is a popular type of drug carrier. It is a
very important, naturally occurring polysaccharide
derived from the deacetylation of chitin and has
been used extensively in pharmaceutics because of
its excellent biocompatibility and biodegradability
(12). Among the variety of polymers that were used
for drug-loaded nanoparticles, chitosan has received
great attention in both the medical and
pharmaceutical fields (13).

Recently much attention has been given to the use
of chitosan in veterinary applications ,as a wound
healing agent ,bandage material, skin grafting
template, hemostatic agent and drug delivery
vehicle (14).

The aim of the present study was to investigate the
chitosan effect on reproduction of goat and to
compare between vaginal sponge and chitosan drug
delivery.

MATERIALS AND METHODS
This study was carried out on 20 healthy goats

(local breed) range in age from (2-3) years old and
weight (25-35) kg. And 3 fertile buck about 2 years

old in age and (35-45) kg in body weight. The
animals were housed semi opened, in animal place
at Surgical and obstetric department of the college
veterinary medicine Basrah university. Water and
green food were offered to all goats, in addition to a
half kg of barley for each goat daily along the
period of experiment. All the goat were examined
carefully to ensure that they are healthy.

All experimental ~ animals  were  undergone
to a program of vaccination as following against
enterotoxaemia at a dose of Iml S/C, also deformed
with cur fluke (Ireland) via oral route against liver
fluke and gastrointestinal parasites twice a week
and Ivermectin dose 2mg was administered S/C
against external and some internal parasite.

The animals were exposed to the same environment
conditions, including climate management and
feeding for one month (before starting experiment)
to acclimatize and adopt them to the place. The
goats were divided randomly to two groups: A and
B. Each group includes ten goats. They were
submitted to trans-abdominal ultrasonography to
ensure that goats were not pregnant, free from any
infection, and abnormality.

The first group included (ten goats) were I/M
injected by progesterone hormone mix with
chitosan powder that is dissolved in ethanol
(0,2mg), then after 14 days, at the time of sponge
removal, they were injected I/M by 500 I U PMSG.
The second group included (ten goats) Had received
intra vaginal sponge which impregnated with 20 mg
of (MAP), and coated with an antiseptic cream, a
sterilized glass applicator and a speculum were used
to insert the sponge in the vagina of the animals ,
Insertion of the sponge was performed on 10
November/2014 and 24 November/2014 the sponge
removes, Sponge was left on for 14 days. On day
14, all does were injected I/M by 500 .U PMSG.
Three fertile males were used to estrus detection
and natural insemination. (The age of these males
was 2 years old).

Ultrasonographic examinations were conducted
using a convex 7.5 MH2 trans-abdominal (4.0 cm
length). 7.5 transducer was well lubricated with
(carboxy methyl-cellulose contact gel) and applied
to the test side area of 150-200 cm2 on the right
flank above and under after removing the hairs over
it. Then, the transducer was placed at the right side
of the goats 5.0cm in front of the rear leg and 2.5
cm above the teat.

Pregnant and non-pregnant goats were determined
using real- time monitor by detection of fetal-heart,
spinal cord, head, limbs, fetal organ and others.
Ultrasonography examination (abdominal) was
done in a special room, using special gel (coupling)
for the probe and the examination (ventro-lateral
area) area was shaved and disinfected carefully. The
interval period to examination is done on 30, and
100 days. The animal was put in a setting position
on its tail with the hind limbs extended on ground
while the four limbs left up and controlled by
assistant.

Vol. 11, No.1, March 2016 79



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

Vol. 11, No.1, March 2016 80

Pregnant and non-pregnant goats were determined
using real- time monitor by detection of fetal-heart,
spinal cord, head, limbs, fetal organ and others.
Ultrasonography examination (abdominal) was
done in a special room, using special gel (coupling)
for the probe and the examination (ventro-lateral
area) area was shaved and disinfected carefully. The
interval period to examination is done on 30, and
100 days. The animal was put in a setting position
on its tail with the hind limbs extended on ground
while the four limbs left up and controlled by
assistant.

Animals were under supervision after treatment for
detecting the estrus behavior and natural mating to
record the ratio of response to hormonal treatment.
The statistical procedures were performed by using
the computerized software STATGRAPHICS (15).
The Results are expressed as means + standard
deviation; means calculated by one-way ANOVA, F
test, Q square test, and significant difference for
comparison. The Difference between the means was
considered significant at (p<0.05).

RESULTS

The results in table (1) described the type of
treatment , animal response ,duration of response
and pregnancy rate in goats ,goat response to estrus
in group (A) that received (chitosan +progesterone
+PMSG) is 80% with duration of response
18.6+11.80 ,while group (B) that received (vaginal
sponge +MAP+PMSG). The response to estrus was
90% and duration of response was 21.6+12.50.
Thus, the response of group (B)is higher than group
(A) significantly (P<0.01) with typical estrus sign
included plenty of clear viscous mucous vaginal
secretion, hyperemia of vaginal mucosa, mild
edema of wvalve, tail shaking, restlessness,
homosexual behavior (riding a goat another in
common). Poly urea, does in estrous always seek
male finally accept the ride by the male.

Table (1): The type of treatment ,animals response, duration of

response, and pregnancy rateined goats.

single type of parturition was 8 from 10 goats and
twin is one from 10 goats. Twin in group (A) is
higher than group (B). The viability of off spring
recorded 95% alive and 5% dead. The availability
of group (A) was 8 from 10 goats higher than group
(B), which was 9 from 10 goats. The sex of lambs
recorded 55.7% of male compared with 54.25% of
female. The results of table (2) showed pregnancy
rate of group (B) which was 90% and higher than
pregnancy rate of group (A) that was 80%.
Traditional methods for pregnancy diagnosis in
small ruminants were applied, such as abdominal
palpation , ballottement and noting udder
enlargement. However , these methods are
applicable only in late pregnancy. Currently trans-
abdominal ultrasonography was used with great
deal of accuracy as a means for pregnancy
diagnosis.

The results of uterus of goats (group B) on day 30
of pregnancy presented the aminion sac surrounded
the embryo as a thin hyprechoic line (figure 1).
Image of placentomes was detected on 100" day of
gestation (group A) and presented fetus heart and
spinal cord (figure 2). Observations on images of
fetal and related structures were carried out using
probes (trans abdominal probes) on percentage of
occurrence of fetus of (group B) and related
structures for stages of pregnancy were observed.

Table(2): The nature and type of parturation in goats, sex and viability of

newborns
Groups No. Pregnancy Nature of Type of Sex of goats Viability
of rate parturition parturition

goats No. Y% N D S T M F A D

A 10 8 80 6 2 6 2 7 3 10 -
b*

B 10 9 90 6 3 8 1 4 6 9 1
a*

Total 20 85% 12/17 517 14/17 317 1120 9/20 19/20 1120
70.5 29.4 82.35 17.64 55.7 54.25 95 5
a* b* a* b* a* b* a* b*

Groups No. Type of treatment Animals Duration Pregnancy
of response of rate
goats (estrus response
show) M +SE
hrs.
No. % No. %
A 10 Chitosan+progesteron+ 8 80 18.6+11.80 8 80
PMSG 500 LU b* b*
B 10 Vaginal sponge+ 9 90 21.6£12.50 9 90
PMSG 500 .U a* a*

* Different small letters mean sig. differences (p<0.01)

The results in table (2 ) explain the nature of
parturition, which was 70.5% for normal and 29.4%
represented dystocia parturition. The single type of
parturition was recorded to be 82.35%, while the
twining parturition was recorded to be 17.35% in
goats. In group (A), single parturition was 6 from
10 goats and twin is 2 from 10 goats. In group (B),

N=normal, D=dystocia, S=single, T=twin, M=male, F=female, A=
alive,D=dead

* Different small letters mean sig. differences (p<0.01)
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Figure (1): late stage image of placentomes on day 100 of gestation

using trans abdominal probe, Group A.
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Figure (3): Image of fetus (a) heart (b) spinal cord on 100" day of gestation using transabdominal probe, group B

DISCUSSION

Estrus synchronization plays a major role in fixed
time breeding, artificial insemination(Al) and
embryo transfer(ET( (16). There are a number of
synchronizing methods for goats, the most common
administration of progestagen application in goats is
via intravaginal sponge (17). The most widely used
procedure for synchronizing of estrus are 12-21days
of fluorogestone acetate (FGA) or medroxy
progesterone acetate (MAP) impregnated
intravaginal sponge treatment (4, 8), and
intramuscular injection of pregnant mare serum
gonadotrophin (PMSQG) at progestagen with (9,10).
In this study, results showed no signs of estrous
during progesterone treatment till 14 days ,when the
sponge withdrawal and I/M injection of (PMSG)500
1U.

The estrus induction/ synchronization program has
been highlighted as a helpful biotechnology to be
used during the breeding or non-breeding season to
increase the productivity of ovine (18). Several
estrous induction protocols are currently available
with varying doses, duration, type and route of a
demonstration. The most commonly protocols used
are progesterone slow release intra-vaginal sponges
contain Medroxy progesterone acetate (MAP) by
(19,20).

The results of no estrous during progesterone
treatment were in agreement with that reported by
(21-23), who suggested that the insertion of the
sponge containing progesterone has the ability to
stop the estrous as long as they exist inside the
vagina. Impregnated sponges are considered as
artificial source of progesterone insertion. The 20
mg of MAP, which is used in this study was enough
to suppress the production of gonadotropin, while
removing the blockage of progesterone leads to
release gonadotropin and sequent estrous and

ovulation in female treated with progesterone. In
Iraq, it was recorded that 100% estrous after using
40mg MAP impregnated sponge in goat (22). While
by (23), 40 mg progesterone in dose breeding
season was used to synchronize estrus in goat by
locally prepared progesterone impregnated sponges
(60 mg MAP) and all goat exhibited estrus within
21-100 h of the sponge removal, While (25)
synchronized estrus with(MAP 60mg) for 11 day
and at 48 hrs. period of sponge removal ,I/'M
injection  of 400IU of ecG equine chorionic
Gonadotropin and cloprostenol (0,075) was given
94.5% of Dose showed estrus between 12- 24 hrs.
after sponge removal and pregnancy rate recorded
is 29.4%.

The results in table (1) showed that the time of
estrous emergence from withdrawal of 20mg
sponges was 21.6+12.6 hrs, in group ( B), while the
results of group (A) were 18.6+11.80 hrs. Good
response of animal to treatment indicated the
correct dose of 20 mg and 500 IU. PMSG used in
the present study. This result is in agreement with
(26), who synchronized estrus via impregnated
(MAP 20 mg) for 13 day and I/M injection of 500
IU (PMSG) 24 hrs before removing sponge. All the
dose showed (100%) estrus in 24-60 hrs. after
sponge withdrawal. It was described by (27), that
the ovulation in the female goat usually occurs 30-
36 hrs. after onset of estrous. In addition, the same
results were described when the PMSG hormone
given 24 hrs. before the removal of sponge outside
the breeding season and the dose come in heat
during the 12-36 hrs. by removing the sponge. The
insemination will be done at 48 hrs. of estrous
(10.27).

In another study conducted by (28), animals were
applied intra vaginal sponges (40 mg FGA) for 12
days in (October) and administered with 500 IU of
(PMSG) on a day of sponge removal. The time of
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estrus was 32.0 +3.4 hrs. Furthermore, (29)
reported that application of intravaginal sponges
impregnated with (30mg of FGA) during breeding
season for 13 day resulted in estrus in 32.9+£9.7 hrs.
after sponge removal On the other hand, (30)
reported the mean time of estrus at 18.0+1.9 hrs.
This difference may have arisen from geographical
region, type of feeding animal breed and season. A
study conducted by (31) had synchronized estrus by
applying progestagen-impregated intra vaginal
sponges for either 7or 12 day to lactating goat
during breeding season and IM injection of 400 U
(PMSG) and recorded pregnancy rate 55%. Estrus
response to intra vaginal sponges varies greatly and
depends on breed, co treatment, management and
mating system. However, the data is almost
consistent to the heat induction with vaginal
sponges in temperate goat breeds (8, 32).
Ultrasonography is a non-invasive and it plays
valuable roles in diagnosis of various physiological
and pathological conditions of the reproductive
organs of ruminants (33,34). Early diagnosis of
pregnancy and fetal sexing using ultrasonography
enhances reproductive management on farms and
improves the commerce of pregnant animals (20,
35-37).
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Hormonal improvement of pregnancy rate in cows suffered from repeat breeders
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ABSTRACT

The present study was conducted in many farms in Basra province, from November 2014 to April 2015. The
study sample included 50 cows suffered from repeat breeders syndrome. The sample were treated by two hormonal
regime treatments of repeat breeder cows like human chorionic gonadotropin (hCG) and progesterone. The
results showed that the injection of these hormones improved the pregnancy rate (the injection of hCG recorded
50% as pregnancy rate), while the injection of hCG and progesterone recorded 70% as pregnancy rate.

Keywords: repeat breeding, hCG, progesterone
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INTRODUCTION

Repeat breeder cows syndrome is a condition in
which the cows have normal estrus cycle , no
abnormality in the vaginal discharge, no palpable
abnormality in the reproductive tract, but they have
failed to conceive after three or more numbers of
services by a fertile bull or inseminated by good
semen quality (1-3). Repeat breeder is a substantial
problem in cattle breeding leading to large
economic loss for the dairy producer due to more
inseminations. Repeat breeder has multifactorial
etiology such as infectious or inflammatory
processes, nutritional deficiencies, management
practices, hormonal disturbances that lead to
ovulatory disturbances. Ovulatory disturbances are
one of the main causes of it. An ovulation and
delayed ovulation characterized by fertilization
failure and / or embryonic death are two other major
causes of repeat breeder in high yielding crossbred
dairy cows (1). These conditions remain
undiagnosed unless repeated per rectal examination
of the reproductive tract is undertaken. In dairy
cows, luteal insufficient and lower progesterone
concentrations are known as a cause of embryonic
mortality and reduce the pregnancy rates during
early embryonic development (4). During the pre-
implantation phase of embryonic development ,
direct progesterone supplementations and GnRH /
hCG injections are the approaches to improve
embryonic survival in repeat breeder cows (5) . It
has been hypothesized that increasing peripheral
progesterone concentrations during the diestrus after
insemination may improve embryonic development
and may suppress luteolysis resulting in reduced
embryonic loss (6).

Hormonal disturbances

The hormones have the majestic role in the control
of the reproduction. All of the reproductive
functions and developments are done under the
hormonal control, from ovulation, to implantation,
and growth of embryo until the parturition. The
defects in any hormone may change or affect the
establishment of pregnancy (7). Progesterone
represents one of the most important hormones,
which interacts with the pregnancy. During the first
stage of pregnancy, the progesterone concentration
is essential for both uterine secretions and the
survival of the embryo or fetus (8). In dairy cattles,
the luteal insufficiency and low level of
progesterone concentrations represent the major
causes of  embryonic mortality and reduce
conception rates during early embryonic
development . (9) found about 50% of embryonic
losses in buffaloes due to low level of progesterone.
The aim of this study was to improvement of
pregnancy rates and efficacy of reproduction
performance in cows suffered from repeat breeders
by using different protocols of hormonal treatment

MATERIALS AND METHODS
1. Expermental animals:

This study was conducted on 50 cows in different
farms in Basra province, from November 2014 to
April 2015. This study depended on the case-history
of these cows from owners, 50 cows suffered from
repeat breeder problem. All cows were healthy and
the clinical examination to the reproductive system
was normal from any defect, and their parity range
from 0 to 5.

Cows belonging to different breeds (cross-breed
Holstein) were considered for hormonal treatment.
The cow body weights ranged between 200-350 kg
BW . Body weights of the animals below 200 kg
were not considered for the study. Animals suffering
from clinical reproductive problems were also
excluded. A total of 50 repeat breeder cows were
considered for application of three different
protocols. For the first protocol (figure 1), 10 cows
were selected. They were subjected to rectal
palpation. On palpation of functional CL, 1500 IU
of Chorulon (Human chorionic gonadotropin) was
injected IM at day 15th of estrous and 2™
Chorulon on a day of estrous and were inseminated
at fixed time twice.

on day 1 5 Sday on estrus day Iday
1% Chorul(m#- ----------- ! s 3 ("hnrulnn‘ ---------- -i"d Al+
+
A

Figure (1): Human chorionic gonadotropin. Chorulon
based protocol 1st and 2nd LH, A.IL —Artificial
Insemination, 1* AI 120 hrs. post 1* LH (on estrous day),
2" AI 24 hrs. post 1 AL

For the second protocol (figure 2) 10 cows were
selected. Chorulon was injected on estrous day
with 1 Aland then 2™ Al and progesterone was
injected 24 hrs. post injection of Chorulon and
after 24 hrs. progesterone (5 ml) injected daily for
5 days.

an ems day oy W M W N
Charulon semeee 2 A] ceees M |"._.J’..l1.._1‘.,|"1_]’.§'
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Figure (2): Chorulon LH and based protocol
progesterone on estrous day with 1** Al and 2" AI and
progesterone was injected 24 hrs. post Chorulon was
done 24 hrs progesterone (5 ml) injected daily for 5 days.
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For the third protocol, 10 cows were selected. The
protocol is similar to the second protocol without
injection of Chorulon (figure 3).

on estrus day  1d 1d d 1d 1d 1d
' oo
1A AT Pl fomsmniBicdft
+
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Figure (3) : Progesterone , based protocol progesterone A.L —
Artificial Insemination 1 AI on estrous day post 24 hrs. the
2" Al and progesterone, then 5 ml progesterone injected daily
for five days.

For the forth protocol (figure 4) 10 cows were
selected. On palpation of functional CL, 1%
Chorulon was injected on day 15" of estrous and
(1500 IU) of 2™ Chorulon was injected on estrous
day post 1 Chorulon injection with 1 A.I then
2" AT was done after 24 hrs. post I A then
progesterone (5 ml) injected with 2™ A.I then 5 ml
progesterone injected daily for five days.

0nday15'h Sday  on estrus day 1d Id 1d 1d 1d 1
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Figure (4): Chorulon LH and based protocol progesterone.
Chorulon was injected on day 15" of estrous and 2™ Chorulon
injection with 1°* A.I at estrous day then 2" A.I with
progesterone was injected 24 hrs post 2™ Chorulon, then
progesterone (5 ml) was injected daily for 5 days.

For the fifth protocol (figure 5), 10 cows were
selected. Chorulon (1500IU) was injected on
estrous day with 15 AI and 2™ AI at 24 hrs post
Chorulon injection.

on estrus day Iday
Chorulon 2" AT
+
1741

Figure (5): Chorulon LH and based protocol Chorulon
A.IL —Artificial Insemination and chorulon with
injection at estrous day then 2" Al at 24 hrs post 1°*
Al

These cows were suffering from repeat breeding ,
and the cows that suffering from reproductive
problems were neglected. By rectal palpation, the
status of C.L. and uterine tone could be judged.
Lysis of C. L. About 70% of the cows were
confirmed in estrous observed by swollen vulva and
uterine tone on rectal palpation. Cows were
diagnosed for pregnancy via rectal palpation on day
72 post A.I Pregnancies resulting from A.l. were
validated by rectal palpation by a second technician
and by calving dates results for number of pregnant
animals.

2. Statistical analysis

The Results are expressed as; means calculated by
Qi square test, and significant difference for
comparison. The Difference between the means
were considered significant at (p<0.05).

RESULTS AND DISCUSSION
Effect of progesterone on repeat breeders

The percentage of progesterone hormonal treatment
system (protocol) was 20% as in table (1), it agreed
with (11,12), Where progesterone is very important
hormone to success the pregnancy, because of its
role in preparing the uterus to receive and nourish
the embryo (10,11). The defect in the progesterone
may lead to early embryonic death and lead to
repeat breeders cow syndrome (12). While were
disagree with (13). It appears that inducing
accessory CL, thereby increasing progesterone, may
improve fertility in repeat breeder dairy cows.

Administration of hCG following Al

Several studies have investigated that the effects of
human chorionic gonadotropin (hCG) on fertility
with little or no effects realized. However, few
studies have utilized large number of cows to assess
the effectiveness of hCG on conception rates and
pregnancy loss of high-yielding dairy cows under
field conditions (14).

The effects of hCG administered on day 5 after Al
on CL number, conception rate, and pregnancy loss
in high-producing dairy cows were evaluated by
(15). A total of 40 cows were injected with either
hCG after Al. Treatment with hCG on day 5
resulted in 70% of the cows with more than one CL
as in table (1). However, there were differences
between groups for number of pregnancy losses.
Therefore, The benefit of hCG to increase
pregnancy rate. while were disagree with A recent
study with embryo transfer recipients detected an
increase in pregnancy rate of recipients treated with
hCG (16).
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Pregnancy rate in cows receiving hCG on day 5 was
higher (70%) or cows receiving hCG on day 1
(42.5%) after estrus. This reinforces that induction
of an accessory CL and increased progesterone
concentrations reduce early embryonic mortality in
cattle. In another study utilizing repeat breeder
cows, hCG was given at day 5 post Al (17). There
was a significant (P < 0.05).

The results revealed that there is high percentage of
conception in fourth group where it was (70%) then
the 2™ group followed it where was (60%), the 5™
group the percentages of conception was (50%)
,while in the 1% group was (40%). For the 3™
group, the percentages was the lowest one, where it
was (20 %) among the five groups of study
(table 1).

These differences are probable or may be caused by
environmental conditions or the breeds or to
different site all over the world or this difference
may be due to resistance of some cows to the
hormonal treatment or hormonal programs or may
be due to causes not hormonal but may be uterine
inflammation such as sub-clinical endometritis or
due to unknown and undiagnosed reasons.

Table (1): percentages of conception rate

Treatment group Cow not return to estrus

after 21 days
T1 D 10/4 (40%)
T2 B 10/6 (60%)
T3 E 10/2 (20%)
T4 A 10/7 (70%)
T5 C 10/5 (50%)
CONCLUSION

Throughout this study, the following points were
concluded:

1- The study described LH decline as one of the
causes of repeat breeders cow.

2- Double artificial inseminations is impartment for
decrease cases of repeat breeders cows.

3- Administration of LH and progesterone is
impartment for increase  pregnancy rate and
decrease RBC syndrome.

RECOMMENDATIONS

According to the results and conclusions, the
following recommendations are suggested:

1- Apply new protocols in cases of RBC syndrome.
2- Apply new protocols such as hormonal treatment
with antibiotics.
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ABSTRACT

The aim of the present study was to investigate the morphological and histochemical structures of the harderian
gland in local buffalo (Bubalus bubalis) . Head of ten healthy adults of both sexes (male and female) were
obtained and processed routinely to observe the morphology and histochemical structures of the gland that was
located ventromedially around the posterior part of the eyeball in the base of third eyelid, supported with T-shape
hyaline cartilage that extend into the gland. H.G was lobulated and elongated in shape , light yellow color with
irregular out line as well as the gland enveloped by a membrane which penetrated the gland .The mean length of
H.G. was 40.8+ 0.30 mm ,the mean width was 17.25+ 1.93 mm, while the mean of thickness was 4.88+0.58 mm.
In general, histological of H.G. showed lobulated appearance that surrounded by connective tissue capsule, which
send septa into the gland divided it into several lobules. H.G. consists of acinar serous and mucous units lined by
simple columnar epithelium tissue. Histochemially, H.G. was positive to periodic acid Schiff, as well as the
masson trichrome stained connective tissue septa surrounded the acinus .H. G. strongly stained with Alcian blue
pH 2.5, especially the deep region of gland that near the hyaline cartilage while the peripheral gland was less
reaction, whereas the gland was weakly stained with vanGison stain.

Keywords: H.G., Bubalus bubalis
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INTRODUCTION

The Harderian gland is a gland found within the
eye's orbit, which occurs in tetrapods the possess a
nictitating membrane (1) . In mammals, the gland is
well developed, especially in rodents such as rats ]
and hamsters (2). Externally, the harderian gland is T,shepe(Cartilage)
enveloped by a membrane, which penetrates the \
gland and divides it into several lobules (3,4).
Harderian gland in mammals excretes an oily
substance used to preen the fur (5). Histologicaly in
mammals, the secretory tubules of the harderian
glands are usually formed by a simple epithelium
composed of cuboidal cells (6). The gland can be
compound tubular or tubuloalveolar and the fluid it
secretes (mucous, serous or lipid) varies between
different groups of animals, as well as the gland has
several function including that photo protective
organ, a location of immune response, a source of
thermoregulatory lipids, a source of pheromones
and site of osmoregulation (1). In the present study,
the morphological, histological and histochemical
structure of this gland in local buffalo were

Tshape(Cartilage)

Figure (1): A:Morpholoical Shape of Harderian Gland
explain thickness of first part of H.G.
B:A:Morpholoical Shape of Harivan Gland explain
thickness of second part of H.G

Table (1): Mean of length and width and thickness of
haderian gland. significant with (p<0.05).

: : Length M+_S.D S.R
investigated. 40.8 + 0.30 mm (0.95)
Width 17.25+ 1.93mm (0.611)
Thickness 4.88+ 0.58mm (0.18)
MATERIALS AND METHODS

Heads of ten healthy adult of local buffalo of both
sexes were obtained from slaughter house. The
harderian glands were dissected out and then these
glands were fixed in 10 % buffered formalin
solution and embedded in paraffin blocks, sections
Spm were made and stained with haematoxylin and
eosin for general histological examination by light
microscope. Several sections were made for special
stain to obtain the collagen fibers with Masson-
strichrom. Periodic acid-Schifft (PAS) reaction was
employed to determine neutral mucosubstance and
Alician blue (pH 2.5) was used for determining
acidic muco substances (6).

RESULTS

Results of the study revealed that the harderian
gland of local buffalo was lobulated tubuloalveolar,
elongated in shape, light yellow color with irregular
outline organ , located ventromedially around the
posterior part of the eyeball in the base of third
eyelid supported with T-shaped cartilage and this
cartilage extends into the gland (figures 1-A, 1-B) .
Externally, the haderian gland enveloped by a
membrane which penetrated the gland divided it
into several lobules .The mean of morphometrical
parameters of the harderian gland was 40.8+0.30
mm in length , width 17.25 = 1.93 mm , and 4.88+
0.58 mm (table 1).

Histologically in general stain (figure 2-A), the
Harderian gland H.G. showed lobulated appearance
and it surrounded by connective tissue capsule
which sends septa into the gland divided it into
several different lobes and lobules as well as the
connective tissue contain the normal components at
connective tissue such as collagen fiber ,nerve and
blood vessels. H.G. consists of alveal small lumen
acini lined by simple columnar epithelium cells of
varying height .the acini was composed of two types
of neighboring cells ,the first mucus cells was dark
stain and the second was light with circular nucleus
(figures 2-D, 2-E). There are such duct in this gland
the interlobular duct was lined by simple columnar
epithelial tissue and the duct bifurcated the lobule
into intralobular duct lined by simple columnar
epitheilial tissue (figure 2-D).

The harderian gland was strong reaction and the
glandular cells stained with dark pink during
Periodic acid Schifft (figures 2-C, 2-F) (PAS),
while in case of the Alcian blue (figure 2-G) (pH
2.5). The apical part of glandular cells was strong,
whereas in the rest of the cytoplasm weak stain in
other hand the peripheral of gland stained dark in
compare with central of it (figure 2-G). The
Masson-strichrome stained connective tissue septae
surround acinus in harderian gland with blue color
(figure 2-B), while the stoma gland stained with
pink color. The gland was weakly reaction for
Vangison stain (figure 2-F).
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Figure (2): A)histoloicalsecation through harderian gland showed stain H&E ,10X ,B):section though, C)section though
gland PAS stain 40X , D) section though GLAND stain H&E ,40X E) section though SECRTORY UNIT , 40X F)
section though secretary unit stain Van Ggison 40X G)section though CARILAGE AND SECRTORY UNIT Alacin blue
stain 10X, H) ) section though GLAND stain H&E (40X)
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DISCUSSION

Results obtained by this study found that the
Harderian gland( H.G.) in local buffalo was
lobulated and elongated with irregular outline. In a
study conducted by (9), the superior gland of the
third eyelid in camel was observed to be oval
shaped and composed of tubuloacinar units. AS well
as the study showed that H.G. supported with T-
shaped hyaline cartilage that extended into the
gland. this result was in agreement with (7-9 ) in
ruminant the third eyelid gland is supported by a T-
shaped piece of hyaline cartilage, whereas the type
of cartilage in cat , horse and pig was elastic (10) .
Means parameters of H.G. in buffalo it was
40.8mmleught ,width was 17.4 THICHNESS 4.88 +
0.58 mm histological this study thickness while in
sheep (9)showed the superior gland thired eyelid
measures 22mm in height ,14 mm width and its s
4.5 mm . In Camel the mean lengh 28.7 mm and
mean width was 17.4 mm(7) .Histoloically, this
study showed the H."G composed of several
different lobes and lobules surrounded by
connective tissue capsule this gland consist of small
lumen acinar lined by simple columnar epithelial
cells of varying height where as American bison and
cattle (11). The Harderian gland was revealed
tubuloalveolar combined with large lumens gland.
This finding is supported by (7,12), who showed the
H.G well developed composed tubulaoalveolar
capsulated and secretory  unit showed a narrow
lumen irregular lined with two types of secretary
cells columnar cells and another lined with cuboidal
cells.

In rabbit the superficial gland was composed of
alveolar arrangement (13). This finding indicated
the H.G. in local buffalo was supported by hyaline
cartilage in the central of gland that similar to the
hyaline cartilage shaft of third eyelid gland in camel
(7) and sheep (9) In opposite side the H.G. was
supported by elastic cartilage in horse , pig and cat
(10, 14 ). In this current study H.G. has inter and
interalobular duct lined by simple columnar
epithelial tissue . According (15) in Wister rat there
is no ducts were observed within the H.G. there was
specialized excretory duct which originated in the
hilus this duct lined by a stratified , cuboidal
epithelium tissue . Histochimicaly we are observed
H.G. was positive for PAS , Alician blue pH 2.5 and
it strongly stained this agreement with (11) in
American Bison and cattle , Lizard podarcis(16)
and three Balaenopterid species(17), they indicated
the H.G. characterized by the presence of both acid
and neutral mucosubstance therefore it was positive
for PAS ,Alician blue 2.5. Masson trichrom reaction
was appeared connective tissue present in septa
between acinae was blue in color that is the same in
(7)who showed connective tissue septa which
surrounded individual acinus and tubules in camel
superior gland stained well with Masson-
strichromstain.H.G. in buffalo was weakly stained
with Vangison that reveled the gland has few fiber.
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ABSTRACT

This study was done to induce gastric ulceration in female rabbits by using indomethacin in dose 75mg/kg for two
days, and to study the effect of that on fertility and pregnancy efficacy. In addition, this study was an attempt to
investigate the curing effect of proanthocyanidin extracted from grape seeds (Vitis vinifera) on female reproductive
dysfunction caused by giving indomethacin. Thirty adult female rabbits weight ranged between (1500-2000.0 mg)
were used in this study, divided into five equal groups (6 rabbits/group) as the following: Group1:- called negative
control group, drenched 3 ml of normal saline for 10 days; Group 2:- (positive control group) was drenched
indomethacin drug (75mg/kg B.W.) to induce gastric ulceration for two days; Group3:- at first drenched
indomethacin (75mg/kg B.W.) for two days, followed by giving proanthocyanidin extract (100mg\kg B.W. ) for
10 day; Group 4:- initially drenched indomethacin (75mg/ kg)for two days, followed by giving proanthocyanidin
extract (200mg/ kg ) for 10 days; Group 5:- was given indomethacin (75mg/ kg) for two days, followed by giving
ranitidine (50mg/ kg) for 10 days. The obtained results revealed that a significant decrease (P<0.05) in serum
concentrations of FSH, LH, E,, P, have been shown in serum positive control group and ranitidine group
compared with negative control group and proanthocyanidin at a dose (100mg/kg and 200 mg/kg). In addition to,
the rate of fertility was16.66% in female rabbits that treated with indomethacin and 50% in female rabbits that
treated with ranitidine and 100%in groupstreated with proanthocyanidin at a dose (100mg/kg and 200 mg/kg)
compared with negative control group, in which fertility rate 83.33%. There is reduction in number and weight of
newborns with occurrence of several mortality and malformation during pregnancy in positive control group. Our
conclusion of this study is that GSE may be promising as a natural therapeutic agent, can be used as get rid of
indomethacin side effect on female reproductive functions.

Keywords: Proanthocyanidin, ranitidine, Fertility, Gastric Ulcer, Rabbits, Indomethacin
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INTRODUCTION

In the gastric mucosa, Prostaglandins (PGs) E and
F2a have been shown to be synthesized. PGE2-like
material was also shown to be present in gastric
Juice. Prostaglandins protect the gastric mucosa
against injuries. One rate-limiting step in
prostaglandin ~ synthesis is  mediated by
prostaglandin endoperoxide synthase (PGHS), the
target enzyme of non-steroidal anti-inflammatory
drugs (NSAIDs).Two isoforms of PGHS exist: a
constitutive (PGHS-1) and an inducible (PGHS-2)
enzyme. Non-steroidal anti-inflammatory drugs
(NSAIDs) are common medications used for the
curing inflammatory diseases due to their abilities to
decrease swelling, pain of inflammation, fever and
headache(1). Enzyme in the NSAIDs acts by
inhibition of cyclooxygenase (COX) that is the rate
limit prostaglandins (PG) synthesis (2). COX-1 and
COX-2 have important role in ovulation,
fertilization and implantation of ovum, in addition
to angiogenesis for setting up of placenta (3-4).
NSAIDs inhibit ovulation in all mammalian species
(5-7). Inhibition of COX-2 and prostaglandin (PG)
synthesis by NSAIDs is the main cause of anti-
ovulatory properties of these drugs (8-11).
Prostaglandins are necessary mediators of ovulation,
they have the ability to prod mobilization of
granulosa and theca interna cells within the ovaries.
COX-2 dependent PGs may have the ability to
generate proteolytic enzymes that cause follicles
rapture (12). The relationship between prostaglandin
and ovulation is depended on many guides as the
following:

1- preovulatory follicles produce prostaglandins
(PGs) in response to the preovulatory LH surge,
prostaglandins (PGs) reach highest concentrations
around the time of ovulation(13-15).

2- Prostaglandin synthesis and ovulationare
inhibited by indomethacin, which is one of non-
steroidal anti-inflammatory (5-7,16).

3-ovulation failure was observed in mice which
have genetic deficiency incyclooxygenase-2
(COX-2) or PGE, receptors (17-18).

Rats treated with indomethacin, most newly formed
corpora lutea showed abnormal follicle rupture at
the basolateral sides. Moreover, granulosa cells and
follicular fluid invaded ovarian stroma and blood
and lymphatic vessels was observed. PGE,,
inhibited abnormal follicle rupture and restored
ovulation while PGF,, was only partially effective
in inhibiting abnormal follicle rupture and restoring
ovulation (19). Indomethacin inhibit the tissue
changes that occur at apex of follicle during
ovulation that lead to prevent follicular rapture (20-
22). Antiovulatory action of indomethacin is
mediated by COX-2 inhibition because treatment
with prostaglandin  restored ovulation in
indomethacin-treated rats(19). Rats treated with
indomethacin show series alteration in ovarian, this
due to the release of the cumulus-oocyte complex
(COC), granulosa cells, and follicular fluid to the
ovarian interstitium. Also Cycling rats treated with

indomethacin during the preovulatory period show
abnormal ovulation (23). However, high doses of
indomethacin inhibited ovulation significantly in
in rats (24-25). While the use of low-dose
indomethacin can abolish ovarian PGE2 synthesis
but low-dose indomethacin failed to affect ovulation
25).

Abnormal follicle rupture is responsible for the
antiovulatory action of indomethacin (19). A
previous study in monkeys and women treated with
COX inhibitors denoted that delayed ovulation (26)
or failure follicle rupture (4) were the main causes
of  NSAID-induced ovulatory  dysfunction.
Inhibition of follicular rapture by indomethacin is
due to inhibition of proteolytic enzyme needed for
ovulation (5-7). The inhibitory action of
indomethacin was not due to the inhibition of
follicle rupture, but rather lead to the induction of
abnormal spatial target of follicle rupture (27-29),
but follicles rapture occur at any site of follicles
wall(27-28). However this could explain existence
of some ovulated oocytes till in use higher of
indomethacin doses (7). The ovulation inhibited
significantly in high doses of indomethacin in rats
(24-25). While the use of low- dose indomethacin
can abolish ovarian PGE2 synthesis but low-dose
indomethacin failed to affect ovulation (25).

MATERIALS AND METHODS
Drugs and chemicals

Indomethacin  was obtained from Safa company
Diyala-Iraq, and ranitidine was provided from
Glaxo Smith Kline, S.A. Aranda de Duero,
Spainwere suspend in 2 ml of normal saline. Serum
concentration of FSH, LH, estrogen and
progesterone were determined by using commercial
ELISA kits Mono bind Inc. lake forest CA 92630,
USA.

Plant Material

Proanthocyanidin was extracted from black grape
seeds that were used in this study. The black grape
was hand-picked from local market with full skin
intact. It was washed with tap water, the skin and
fleshes were removed and the seeds are dried .The
seeds of the grape were turned to powder with the
help of an electric grinder and kept in dark container
at 25C°.

Preparation of proanthocyanidin extract
from grape seeds

Fifty grams of dried grape seeds powder were
defatted with (500 ml) of n-hexane for 2 hrs. by
soxhlete. The combined n-hexane extract was
concentrated below 50°C under reduced pressure in
a rotary evaporator to get 7ml of yellow oily mass.
This mass was dried at room temperature and
further (40 gm.) was refluxed in (500ml) methanol
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(80%) in water with 3% hydrochloric acid for one
hour then filtered by Buchner funnel and filter paper
(Wattman No.185) .The filtrate was extracted with
an equal volume of chloroform to remove pigments.
The alcoholic layer was extracted with an equal
volume of ethyl acetate treated with 2% of
hydrochloric acid ,the ethyl acetate layer was
concentrated by rotary evaporator at 45°C and dried
at room temperature (30-31). The resultant extract
(2.5 gm) was pink color and dry. The extract was
kept in dark glass container at 4°C (figure 1).

~o-

Figure (1): steps for preparation of proanthocyanidin

Experimental animals

Thirty adult female rabbits weight ranged between
(1500-2000.0mg) were kept for an adaptation
period for one month at the animal house of
Veterinary Medicine College / Basrah University.
The experimental animals were kept in individual
cages, provided with ration composed fodder in
addition to green alfalfa (Medicago sativa) and tap
water ad libitum and given a prophylaxis drug
against coccidiosis (Amprollium 1g/L of drinking
water).

Experimental design

The rabbit divided into five group comprising of 5
animals in each as the following:

Groupl:- healthy (-ve control group) oral
administration 3ml of normal saline (0.9 of NaCL)
for 10 days.

Group 2:- oral administration with indomethacin
75mg\kg B.W. for dissolve with 3ml of normal
saline two days(+ve control) group and remain
without treated for10 days.

Group 3:- treated with indomethacin 75mg\kg B.W.
dissolve with 3ml of normal saline for two days,
then treated with proanthocyanidin 100mg\kg B.W.
dissolve with 3ml of normal saline for 10 days.
Group 4:- treated with indomethacin 75mg\kg B.W.
dissolve with 3ml of normal saline for two days,
then treated with proanthocyanidin 200mg\kg B.W.
dissolve with 3ml of normal saline for 10 days.
Group 5:- treated with indomethacin 75mg\kg B.W.
dissolve with 3ml of normal saline for two days,
then treated with ranitidine 50mg\kg B.W. dissolve
with 3ml of normal saline for 10 days.

Induction of gastric ulcer

Gastric ulcers were induced in twenty four non
starved rabbits by giving indomethacin (Safa
company Diyala-Iraq) orally by one ml size syringe
and in dose 75mg/kg for two days (figure 2).

Acidic NSAIDs COXIBs
NSAIDs
o ‘J
COX-1 COX 2
I
l i
uwnw ¢mnm. PLeukocyte adhesion

| 5 Mitochondrial
dysfunction
+ Mucosal

> hydrophobic

GASTRIC
L, Rkl ULCERATION

Figure (2): pathways for induction of ulcer by indomethacin

Reproductive efficiency

1- Fertility activity:

After 10 days of treating female rabbits caged
overnight with males (29:13) of proven fertility.
Vaginal smears were examined on the following
morning for the presence of spermatozoa in the
vaginal smears, this was considered as indication
of pregnancy, and this day was counted as day 0 of
pregnancy.

2- Measurement of the length of gestation
period:

In this experiment, the treated pregnant rabbits were
carefully noticed until normal delivery occurred. At
day 2 or 3 before delivery, the rabbits were caged
individually. The time and day of delivery was
recorded. In addition, weight of the litters was
recorded.

3- Implantation Site:

In this experiment, after delivery of pregnant rabbits
were sacrificed immediately for watching the effect
of treatments on implantation site of blastocysts, as
described by (32). The animals were sacrificed,
their uteri were exposed and opened by cutting
longitudinally to expose the bluish implantation
sites, to be counted. Weight of uterus and the left
and right ovaries were taken. The ovaries were
removed from each animal, placed on a Petri—dish
and the number of corpa lutea were counted. The
percentage of success of implantation was
calculated according the following equation:

No. of implants x 100

No. of corpa lutea

Percentage of success (Ps) =
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4- Collection of Blood Samples:

Blood samples (15ml) were collected from each
animals at end of experiment by the heart (cardiac
puncture). The blood was deposited into tube
without anticoagulant and then the blood samples
were centrifuged at (3000 rpm) for 15 minutes and
serum samples stored in polyethylene eppendorff
tubes at (-20°C), which used for studied hormonal
analysis (FSH, LH, estrogen and progesterone).

5- Histological techniques:

The animals were sacrificed from all groups at the
end of the experiment (after42 days from the
beginning of the experiment) stomach, ovary and
uterus were fixed in 10% buffered formalin,
dehydrated progressively in increased ethanol
concentrations, treated with xylene and embedded
in paraffin. Five microns thickness sections of
paraffin-embedded tissue were mounted on glass
slides and stained with Hematoxyline and Eosin
stain (H and E stain) (33-34).

Statistical analysis

The results of the present study were analyzed by
using two-way covariance (ANOVA) test in all
study. All statistical calculations were carried out by
the aid of the statistical package SPSS V. 11 (SPSS
Inc.). The data were expressed as means + standard
deviation (X £ SD). Least significant different test
(LSD) was calculated to test difference between
means of groups and subgroups (Stat soft, 2006).

RESULTS

The mean values of FSH, LH, Estradiol (E,),
Progesterone (P4) concentrations as presented in the
table (1). The results indicated a significant
(P<0.05) decrease in serum FSH concentration in
female rabbits with gastric ulceration (+ve control
group) and ranitidine group compared with
(-ve control group) and another treated groups (PA
at a dose 100mg/kg and PA at a dose 200 mg/kg).
LH concentration was a significantly (P<0.05)
decreased in serum of female rabbits with gastric
ulceration (+ve control group) and ranitidine group
compared with (—ve control) group and another
treated groups (PA at a dose 100mg/kg and PA at a
dose 200 mg/kg) respectively.

LH concentration was a significantly(P<0.05)
increased in groups treated with(PA at a dose
100mg/kg and PA at a dose 200 mg/kg) respectively
compared with (—ve control) group.

E, concentration was significantly (P<0.05)
decreased in serum female rabbits with gastric
ulceration (+ve control group) and ranitidine group
compared with ( -ve control group) and another
treated groups (PA at a dose 100mg/kg and PA at a
dose 200 mg/kg) respectively.

P, concentration was significantly (P<0.05)
decreased in serum female rabbits with gastric
ulceration (+ve control group) and ranitidine group

compared with ( -ve control group) and another
treated groups (PA at a dose 100mg/kg and PA at a
dose 200 mg/kg) respectively.

The results presented in (table 2 and figure 3)
revealed affected fertility by treatment with
indomethacin (+ve control) group and ranitidine
group. Not all female rabbits were mated with male
and showed positive spermatozoa became pregnant.
The results revealed some female rabbits treatment
with indomethacin (+ve control) group and
ranitidine inability pregnancies compared with (—ve
control) group, 16.66% fertility rate in female
rabbits treated with indomethacin (+ve control)
group and 50% fertility rates in gastric ulceration
of femalerabbit treated with ranitidine and 100%
fertility rate in gastric ulceration female rabbits
treated with(PA at a dose 100mg/kg and PA at a
dose 200 mg/kg) respectively compared with
(—ve control) group fertility rate 83.33% (table 3,
figures 4-17). The rabbits treated with indomethacin
(+ve control group) revealed a significant (P<0.05)
decrease newborns weights and revealed significant
(P<0.05) increase gestation of period and presence
malformation in some newborns, the gestation
period affect, and in this study found that those
rabbits that had treated with indomethacin
(tve control) group suffered from partial
reproductive failure. These effects were seen in the
smaller size of their litter, the number of stillbirth
and early fetal deaths. Moreover the rabbits treated
with ranitidine revealed non-development of fertile
ova after mating but treated with (PA at a dose
100mg/kg and PA at a dose 200 mg/kg) respectively
lead to significant (P<0.05) increase in fertility
rates, weight of new born, number of newborn and
no effect of gestation period compared with
(—ve control group).

Table (1): Effect of Proanthocyanidin and Ranitidine on Serum
Concentrations of FSH, LH, Estrogen and Progesterone in Gastric
Ulceration Female Rabbits induced by Indomethacin (Mean +SD)

(n=6)
Parameters FSH LH Estrogen | Progesterone
(uU/ml) (ng/ml) [ (ng/d) (ng/ml)
Treatment
Control (-ve) 6.55£2.53 | 5.6320.11 | 45.00£7.61 9.66£5.86
Normal Saline(0.9%NaCl) A B A A
Control (tve) 3512194 | 2784001 33.549.93 5.1043.68
Indomethacine(75mg/kg) B 6 B B
C
Indometh+Proantho 6.03£1.70 | 8.16£0.83 | 47.00+6.16 9.1244.06
(100mg/kg) A A A A
Indometh+Proantho 6.63£2.14 | 7.66£0.61 | 44.33+6.15 7.37+4.81
(200mg/kg) A A A A
Indometh+Ranitidine 4.03£1.02 | 3.16£023 | 31.00£5.40 3.46+1.90
(50mg/ke) B C B B

N=number of animals., Capital letters denote differences between groups, P<0.05

vs. control
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Table (2): Effect of proanthocyanidin and ranitidine on reproductive efficiency in gastric ulceration female rabbits
induced by indomethacin (Mean + SD) (n=6)

Parameters = = = w»
2. 2|8 ElE |z |E ls|2 |:&|z-
| =& |=Es|l<e|®.15 |E|E.]|% |23
) = = - o)
se| |2 |s:%|Z5|2=|E |E |z=|2|5¢

Treatment ; E E = = = = @ = g E ".é‘ "g = § =
z < S 2| = = = =] = g l=°

&) Z = = =

Control(-ve) 30 4+1.5 20 21.33 83.33 0% 0 0% 0 0%

Normal Saline 5 + + %

(0.926NaCl) 1.02 10.53

B B

Control(+ve) 34 0.66 16.33 16.66 200 1 020 0 100%0

Indomethacine 1 E= £ 5 £ %

(75mg/kg) 1.05 0.02 0-5 3.14

A C
Indometh+PA 20 8.66 33.25 | 1o00% 0% 0 0% 0 0%
(100mg/ke) 6 + + 51.6 +

1.56 1.03 7-10 1.43

B A A
Indometh+PA 28 8.33 49.8 33.56 | 1000o 0% 0 0% 0 0%
(200mg/kg) 6 + £ 7-10 +

4.64 1.03 1.94

B A A

Indometh + 3 0 0 0 0 50% 0% 0 0% 0 0%

Ranitidine

(50mg/kg)

N=number of animals., Capital letters denote differences between groups ,P<0.05 vs. control

Table (3): Effect of Proanthocyanidin and Ranitidine on Site of Implantation, Number of Corpora Luteum and
Successful Implantation % in Sacrificed Gastric Ulceration Female Rabbits Induced by Indomethacin (Mean+SD) (n=6)

Parameters
Successful O
Treatment . q Number of . fetuses
Site of Implantation Implantation
Corpora Luteum o,
(1
Control (-ve) 4.00+2.09 433+225 92.37% 0.0+0.0
NormalSaline(0.9%NacCl) B B e B
Control (+ve) 0.83 £0.04 2.83 +0.63 29 329 2.83£1.16
Indomethacine(75mg/kg) C C e A
Indometh +Proantho 7.83+1.47 8.33+1.03 93.99 0.0+0.0
(100mg/kg) A A e B
Indometh +Proantho 7.50 £1.87 7.83£1.47 95.78% 0.0+0.0
(200mg/kg) A A e B
Indometh +Ranitidine 2.83+£0.75 6.16 £0.75 45.949% 3.16+0.75
(50mg/kg) B AB e A

N=number of animals., Capital letters denote differences between groups,P<0.05 vs. control

o
-llil T

Figure (4): Newborns of mother rabbits undergoes gastric
ulceration during pregnancy. Showing malformation (M)
of one of newborn and weakness another newborn.

Figure (3): Newborns of mother rabbits controls negative
during pregnancy, showing newborns healthy at birth.
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DISCUSSION

Peptic ulcer disease (PUD) is common disorder of
the gastrointestinal system .The causes of PUD are
increased aggressive factors and / or reduction of
gastric protection factors. Peptic ulcer diseases
occur mainly due to consumption of NSAIDs,
infection by Helicobacter pylori, stress or due to
pathological conditions such as Zollinger-Ellision
syndrome (35). Cause of PUD due to NSAIDs
include factors that increase acid secretion,
reduction of gastric mucosal blood flow, inhibition
of  prostaglandin  synthesis,  disruption  of
mucosalbarrier, inhibition of mucus and bicarbonate
secretion in the gastro-intestinal mucosa (36-37).
Indomethacin caused gastric damage in all animals
administered it, this was further confirmed by the
gross section and  histopathologic  lesions
produced.The results indicate that proanthocyanidin
has anti-ulcer effect, this related to its antioxidant
activity , cause lowering in the gastric secretion by
acting on the gastric mucosa and inhibiting the
generation of reactive oxygen species that initiate
the oxidative stress in the gastric lumen (38). In
addition to, grape Seed Extract has anti-histamine
properties (it stabilizes the release of histamine from
mast cells) (39). From the study, proanthocyanidin
showed more antiulcer activity at the dose of
100mg/kg and 200mg/kg when compared with
standard drug ranitidine.

PGF20 is important factor in terminating
inflammatory changes linked with ovulation process
(40). Gonadotropins (FSH/LH) (increase during this
period) are responsible for stimulation of
PGF2a(41).Inhibition of PGF2a by NSAIDs
administration may block or prevent the termination
of the inflammatory process and allowing it to
extend longer than normal and the slight difference
observed between the different NSAIDs may reflect
the difference in potency ofPGF2a inhibition and
anti-inflammatory action between the different
NSAIDs according to the difference in their
selectivity towards COX enzyme selectivity and in
their pharmacokinetic properties (1) .

In this study, significant decrease in gonadotropin
hormone (FSH and LH) were due to suppression of
PGE2 by indomethacin centrally in hypothalamus.
A previous study indicated that PGs have little
direct effect on gonadotropin secreted from the
pituitary, while NSAIDs seems to suppress these
hormones at the hypothalamic level by inhibition on
GnRH release (42).This finding agree with (43)
who indicate very high dose of aspirin
administration caused a complete cessation of
ovulation with a significant decrease in both FSH
and LH , this decrease was thought to be due to
suppression of PGE2 by aspirin centrally in
hypothalamus and locally on the ovarian level PGs.
While disagree with(42) who indicate thatthe low
doses of aspirin cause unsuccessful in inducing any
significant changes in the serum level of both
gonadotropins (FSH/LH), as well aslow doses of
NSAIDs (2.5 mg/kg B.W. of aspirin , 8.33mg/Kg

mefenamic acid , 10mg/Kg ibuprofen and 0.0033
mg/kg B.W. of meloxicam) were unsuccessful in
inducing any significant changes in the serum level
of (FSH , LH, progesterone andEstrediol )(44). This
failure to induce significant change may due to
several causes : NSAIDs doses used were too low to
induce suppression of hypothalamic PGE2(45). The
other possibility is that NSAIDs acted locally at
ovarian level without any effect on gonadotropins
(FSH/LH) (46).Several reports have shown that,
ovulation can be inhibited by NSAIDs despite of
undetectable changes in several key hormones of
ovulation (FSH, LH,E2 and P4), suggesting that
local ovarian factors are the predominant driving
force in  ovulation(47).Indomethacin  cause
inhibition of ovulation due to inhibition of PGs and
proteolytic enzymes such as collagenase and
plasmin which increase in response to LH surge
preovulatory , that lead to inhibition of
collagenolytic activity (6, 48) and prevent follicular
rupture(21-22). Regarding reduction in ovulation
rate (number of flushed ova) which was reduced
significantly in treated animals compared to control
group , the underlying cause could be due to
incomplete central inhibition of gonadotropin
release (FSH and LH) which are known to be a key
hormones for ovulation (49). Indeed, the incidence
of pregnancy (1 of 6) in this study because some
follicles showed severalrupture sites and release of
oocyte (27-28). this finding are in accordance
with(7) who indicated that presence of some
ovulated oocytes even with the higher possible
indomethacin doses.In  this  study, oral
administration ~ of  proanthocyanidin  cause
significant increase in FSH, LH, progesterone and
estrogen. This result may be due to antioxidant and
scavenger of free radical of proanthocyanidin (50).
The protective effect of GSE treatment agreed with
(51) who reported that oral intake of GSE reduced
the oxidative stress. In addition to, GSE treatment
considerably increased the formation of antioxidant
products which may be regarded to the phenolic
constituents of GSE and its antioxidant activity.
Also, proanthocyanidin may increase level of PGs
centrally in hypothalamus that lead to increase
production of FSH and LH, which cause increase
of PGs and proteolytic enzymes such as collagenase
and plasmin at ovarian, then produce follicular
rupture. This result is supported by histological
findings of uterus and ovary in the present study
which indicated markedly increased in site of
implantation and number of corpora luteum. This
result is agreed with (52) who indicate grape seed
extract alleviate reproductive toxicity caused by
aluminum chloride in male rats, Moreover, rats
orally administered GSE alone showed highly
significant increase in sperm count, GSE increased
the process of steroidogenesis and hence
testosterone production and improved sperm
production and the process of fertility.

Oral administration of ranitidin cause significant
decrease in FSH, LH,progesterone and estrogen.
This reduction is due to inability of ranitidine in
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restoration adequate level of PGs centrally that lead
to decrease level of FSH and LH, then decrease PGs
and proteolytic enzymes at ovarian.This result is
supported by histological findings of uterus and
ovary in the present study which indicated markedly
suppressed in site of implantation and number of
corpora luteum.
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ABSTRACT

140 female and 70 male rats were divided into six different treated groups according to the exposure
developmental period during pregnancy and the dose of SDC used in accordance with registered design of FDA
(1):T1P1 group mean animals dosed orally SDC at (3mg/kg B.W)during 1* trimester of pregnancy, T1P2 group
mean: animals dosed orally SDC at (3mg/kg B.W)during 2™ trimester of pregnancy, T1P3 group mean: animals
dosed orally SDC at (3mg/kg B.W) during 3™ trimester of pregnancy, T2P1 group mean: animals dosed orally
SDC at (9mg/kg B.W) during 1* trimester of pregnancy, T2P2 group mean: animals dosed orally SDC at (9mg/kg
B.W) during 2™ trimester of pregnancy and T2P3 group mean: animals dosed orally SDC at (9mg/kg B.W) during
3™ trimester of pregnancy.

The kidney showed significant changes such as necrotic, vacculation changes, shrinkage of Bowman's capsules,
while the hepatic histologically changed were revealed as congestion of hepatic central vein and sinusoids,
necrotic hepatocytes also noted congestion of portal vein, degenerated hepatocytes, which appeared eosinophilic.

Keywords: Histopathology, sodium dichromate, liver, kidney
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INTRODUCTION

Sodium dichromate is an inorganic chemical
compound with the formula Na,Cr,0-, salt, red to
bright in color and it can be considered as main
source for hexavalent chromium Cr (VI) . Usually,
this salt is handled as its 104 chydrate
Na,Cr,072H,0. Almost all chromium ore is
processed via conversion to sodium dichromate
(SDC) and all compounds and materials based on
chromium are prepared from this salt (2). Chromium
(VD) is known to cause problems, kidney and liver
damage, alteration of genetic material. The absorbed
hexavalent chromium is distributed through out the
body ,blood,, bone, testis, brain ,breast milk and
uterus (3,4). Hexavalent chromium has been
detected in fly ash from power plants (5). Both
hexavalent and trivalent of chromium enter water
resources by leaching from soil or from industrial
contamination. The results of a study conducted by
(6) showed that human and animal chromium are
widely distributed in the body after exposure to Cr
(VD), with spleen, liver, bone, and kidney having
higher concentrations than other tissues such as in
bone, kidney, liver and testis (7,8) showed that
chromium can cross the placenta. The administered
Cr(VD) in the drinking water to different kind of
laboratory (rats ,mice, and guinea pigs) was
administered in a study conducte by (9), chromium
in blood and kidney increased with exposure
concentration. In another study done by (10),
exposed male and female rats and mice to sodium
dichromate 104ehydrate in drinking water for 3
months resulted in reduction of body weights, and
increased bile acid concentrations in exposed rats
due to altered hepatic function.

Histopathology of major organs was similar among
all groups. In a study of (11), urinary volume was
increased with increasing renal effects experientially
in rats administered Cr (VI) (for 20 days) by gavage
included increased accumulation of lipid,
triglycerides, and phospholipids in different regions
of the kidney than controls and inhibited kidney
membrane enzymes (alkaline phosphatase, acid
phosphatase, glucose-6-phosphatase, and
lipase)(12). In addition, Oliguria and proteinuria
were observed in rats exposed to Cr (V1) for 28 days
in drinking water reported by (13).

It was reported by (14) that cancers, damage to the
liver and kidneys, infertility in both males and
females ,defects in embryo and developmental
problems in young children also were signs of
health effected by Cr (VI) and this agreed with (15-
17). The study conducted by (18), showed that the
hepatocellular apoptosis in rat liver after exposed to
Cr(VI) contaminated water also there were increase
in serum glucose and alanine aminotransferase
levels. Renal lesions in animals are confine to the
proximal convoluted tubules reported by (19,20). It
was reported by (21) that ingestion of hexavalent
chromium caused gastric lesions in rats, hepato- and
nephrotoxicity as well as hematological changes
were seen in rats.

At the higher doses administration of Cr (VI), the
results of (22) revealed oxidative stress in liver and
kidney that were reflected by changes
histopathologically, with degenerative changes and
dilatation of sinusoids in liver. Kidney sections
showed degeneration of tubular epithelial cells,
cystic dilatation of tubules, hyaline casts, congestion
of blood vessels and dilatation of bowmans space.
Severe histological changes in the liver and kidney
of Cr treated rats were earlier reported by (23).

MATERIALS AND METHODS
Experimental animals

Two-hundred and ten (210) male and female albino
rats with ages about three months and body weight
ranged between (150-200g) were used with their
pups to perform this experiment .The animals were
raised and bred in the animal house of College of
veterinary Medicine/ University of Baghdad where
the research was done. The animals were kept in
cages of (20*30*50) cm® dimensions in average of
three rats in each cage one month before study for
acclimatization in optimum conditions of breeding
at (2243) °C with a (14/10) hrs. (Light/Dark) cycle.
Commercial feed pellets and drinking water were
given all the time of experiment.

The dose of experimental depend on oral LDs, of
male rat that reported by (24) represented 0.1ml of
LDsy of SDC that reported at (24). Therefore,
3mg/kg B.W was prepared by dissolving 30mg of
SDC in 10 ml of distilled water. The concentration
was 3mg/ml, while the dose was 0.1m1/100g B.W.

Experimental design

Two-hundred and ten (210) male and female albino
rats were divided randomly, each sex alone and
subgroups to 6 groups with control group giving
Sodium dichromate (SDC) orally, 3 and 9 mg/kg
B.W. daily.

Insurance of pregnancy

The pregnant female rats were examined daily after
mating for five days. Vaginal smears were
prepared by using vaginal swabs and methyline blue
stain to detect proestrus phase. Pregnancy was
detected by observation of pale mucous membrane
of vagina and sperms in the third day after
conception (25).

Histopathological study

Animals were anesthetized by intrapretonial
injection ketamin 10mg/ 100gm.B.W. The animals
were sacrificed in closed chamber saturated with
chloroform to achieve a good muscular relaxation,
then, the organs involved in the study (Liver and
Kidney) were obtained and preserved in 10%
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formalin, then sent to laboratory of histopathology.
Slides were prepared and stained with Hematoxyline
and Eosin stain (26).

RESULTS
T1P1 group showed the following changes at the:

Liver: thickening of portal areas seen due to
infiltration of mononuclear cells, congested portal
blood vessels and severe dilation of congested
sinusoidal capillaries, there were also focal areas of
necrosis and diffused infiltration of inflammatory
cells mainly MNCs (lymphocytes, macrophages)
within the hepatic lobule (figure 1).

Kidney: There were degenerated epithelial lining
cells of renal tubules in cortex and medulla.
Vacuolar degenerative changes of endothelial cells
of glomerular tufts and increased spaces of
bowman’s capsule (atrophid glomerulus), some
tubules contained proteintious material (hyaline
casts), RBCs and inflammatory cells (figure 2).

s B e 8 1§ 3
ay

Figure (1): section of liver from (T1P1) group showed
the portal area thickened and congestion of B.V. and
infiltration of inflammatory cells MNCs.

( /v) 40X H&E stain

Figure (2): Kidney (T1P1) showed atrophied tuft and
degenerative changes of the renal tubules.
(40X H&E stain)

T1P2 group showed the following changes at the:

Liver: necrotic hepatocytes characterized by losing
nuclei, infiltration of MNCsmainly and congestion
of blood vessels, hypertrophy of portal blood vessel
(figure 3).

Kidney: atrophy of glomerular tufts and cystic
dilation of renal tubules, congestion and dilated
blood vessels (figure 4).

Figure (3): liver (T1P2) showed hyper atrophy of portal
blood vessels, of hepatocytes infiltration of
inflammatory cells mainly MNCs .H&E stain 40X

Figure (4): kidney (T1P2) showed degenerative changes
of renal tubes, atrophy of tuft, dilated of Bowman's
capsule & aggregation of MNCs around .( = )H&E
stain 40X

T1P3 group showed the following changes at the:

Liver: Infiltration of inflammatory cells mainly
mononuclear cell thickening in portal area are
congestion of blood vessels, degenerated
hepatocytes. (figure 5).

Kidney: Congestion of glomerular tufts (dilated
capillaries and filled with blood) with destination of
bowman’s spaces, flattened their walls (figure 6).
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Figure (5): liver (T1P3) group showed infiltration of
MNC's around B.V. with necrosis of hepatocyte. H&E
stain 40X

Figure (6): kidney (T1P3) group show congested B.V.&
vaculation degeneration of collected tubules with
aggregation of inflammatory cells. H&E stain 40X

T2P1 group showed the following changes at the:

Liver: Congestion of sinusoidal capillaries with
focal diffused infiltration of MNCs, congestion of
hepatic and portal blood vessels appeared dilated,
filled with blood and few inflammatory cells (figure
7).

Kidney: Vacuolar degeneration of endothelial cells
lined glomerular capillaries, severe congestion of
renal blood vessels, in addition to proteintious fluid
in dilated collecting tubules, necrosis of epithelial
lining tube (figure 8).

Figure (7): liver T2P1 showed sinusoidal congestion of
blood capillaries with focal diffused in filtration of
MNC s ,congestion of b.v. filled with blood and few

inflammatory cells.40X H&E stain

Figure (8): kidney (T2P1) vacuolar degeneration of
endothelial cells of glomerular tufts ,sever congestion of
renal b.v. 10X H&E stain

T2P2 group showed the following changes at the:

Liver: Sever hepatic blood vessels congestion,
central veins and sinusoids. Vacuolar degenerative
changes of hepatocytes , in addition to necrotic cells
which lost their nuclei. Lymphocytes also infiltrated
in sinusoidal wall (figure 9).

Kidney: Great distention of bowman’s space due to
congestion  of  glomerular capillary  tuft.
Degeneration of epithelial lining cells of proximal
convoluted tubules, infiltration of MNCs also noted.
In other section hyalinization and thickening of
bowman’s capsule presence of hyaline casts in renal
tubules (figure 10).

i

Figure (9): histological section of liverT2P2show sever
congestion of sinusoidal capillaries appeared dilated
and filled with blood (H&E stain,40x).
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Figure (10): histological section of kidney T2p2 showed
Hyalinized and thickened wall of atrophic glomerulous
in (H&E stain,40X).

T2P3 group showed the following changes at the:

Liver: Severe congestion of hepatic blood vessel
and sinusoids, necrotic hepatocytes also noted
congestion of portal vein, degenerated hepatocytes,
which appeared eosinophilic (figure 11).

Kidney: Nephritis characterized by infiltration of
inflammatory cells in interstitial tissue mainly
mononuclear cells and necrotic renal epithelial cells
also noted (figure 12).

Figure (11): liver showed congestion of portal vein,
degenerated hepatocytes which appeared eosinophilic
40X H&E stain

Figure (12): kidney T2P3 showed nephritis
characterized by infiltration of inflammatory cells in
interstitial tissue mainly mononuclear cells and
necrotic renal epithelial cells also noted 40X H&E
stain

DISCUSSION

The present study explained the serious pathogenic
effects of The kidney showed significant changes
such as necrotic, vacuolation changes, atrophy of
glomerulus tuft, which were in agreement with
(27,28). In addition, there were degeneration of
epithelial lining with cystic dilatation of the
tubules, congestion of B.V., hyaline casts ,with mild
swelling of glomerular tufts, also dilatation of
bowman’s space that reported by (29).

Cr (VD) administrated to female rats during late
pregnancy and early postnatal periods showed sever
kidney damages in dams and their off springs
(30). It was found that Cr (VI)induced liver
damages as evidenced by the elevation of plasma
aminotransferases, lactate dehydrogenase activities,
and bilirubin levels.

Impairment of the hepatic function corresponded
histological. Results also revealed hemorrhage,
leukocytes infiltration cells, and necrosis, which
were more pronounced in the hepatocytes of
mothers than in those of their suckling pups that
due to mothers dose more than the pups and also the
immunity of the pups is higher than mothers (31),
liver changes were as following vacuolar
degeneration of the hepatocytes, dilation of
sinusoids, congested B.V. of the liver and activated
macrophages liver changes were as following
vacuolar degeneration of the hepatocytes, dilation of
sinusoids, congested B.V. of the liver and activated
macrophages, which agree with (32). Also (33)
reported that Cr(VI) is carcinogenic and mutagenic
effected the liver by produced reversible hepatic
damage. A study conducted by (18) reported an
apoptosis hepatocellular of rats liver exposed to Cr
(VI) orally for 10 weeks.

According to (31), the histological and functional
disturbance were due to Cr(VI)administration to
female rats, the histopathological changes which
indicated by infiltration of inflammatory cells,
necrosis, hemorrhage, were more sever of mothers
than in pups. There were degenerative changes
,vascular congestion, sinusoids dilatation (31) ,while
at the portal area showed significant increase
infiltration of inflammatory cells (MNCs).

CONCLUSION

In conclusion, sodium dichromate could cause
changes for the liver and kidney of rats male and
female histologically, as well as changes in their
biological functions.

REFERENCES

1. Klaassen CD.; Amdur MO. and Doull T. (2010).
Cassarett and Doulls. Toxicology. In The Basic
Science of Poisons (7™ ed.) MacMillan Publishing
Company, New York.

Vol. 11, No.1, March 2016 107



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

2. Gerd A.; Jost H.; Klaus H.; Christoph S.; Ulrich
K.; Herbert K.; Peter S. and Manfred O.(2005).
Chromium compounds. Ullmann’s Encyclopedia of
Industrial Chemistry, Wiley-VCH, Weinheim.

3. McGraw-Hill (2003). Dictionary of scientific and
technical terms. 6™ ed. The McGraw-Hill
Companies, Inc.

4. Costa M. and Klein CB. (2006). Toxicity and
carcinogenicity of chromium compounds in
humans. Crit. Rev. Toxicol. 36:155-163.

5. Johnson J. and Jeremiah A. (2006).
Contemporary chromium flows from mining to
recycling: International Chromium Development
Association Meeting. Cape Town, South Africa,
February 22-24.

6. Mancuso TF. (1997). Chromium as an industrial
carcinogen: Part I. Am. J. Indus. Med. 31:129-139.
7. Sutherland JE.; Zhitkovich A.; Kluz T.and Costa
M. (2000). Rats retain chromium in tissues
following chronic ingestion of drinking water
containing hexavalent chromium. Biol. Trace. Elem.
Res. 74(1):41-53.

8. Saxena DK.: Murthy RC.; Lai B.; Srivastava RS.
and Chandra SV. (1990). Effect of hexavalent
chromium on testicular maturation in the rat.
Reprod. Toxicol. 4:223-228.

9. National Toxicology Program-NTP.-
(2008).Technical report on the toxicology and
carcinogenesis studies of sodium dichromate
dihydrate in F344/N rats and B6C3F1 mice.
National Institutes of Health Public Health Service.
U.S. Department of health and human services.

10. Bucher J. (2007). NTP toxicity studies of
sodium dichromate 108 chydrate (CAS No. 7789-
12-0) administered in drinking water to male and
female F344/N rats and B6C3F1 mice and male
BALB/c and am3-C57BL/6 mice. Toxic. Rep. Ser.
(72):G1-G4.

11. Ngaha EO. (1981). Renal effects of potassium
dichromate in the rat: comparison of uriaiyenzye
excretion with corresponding tissue patterns. Gen.
Pharacol. 12:497-500.

12. Kumar A. and Rana SVS. (1984).
Enzymological effects of hexavalent chromium in
the rat kidney. Int. J. Tiss. React. 6(2):135-139.

13. Diaz-Mayans J.; Laborda R. and Nunez A.
(1986). Hexavalent chromium effects on motor
activity and some metabolic aspects of Wistar
albino rats. Comp. Biochem. Physiol. 83C(1):191—
195.

14. Kanojia RK.; Junaid M. and Murthy RC.(1998).
Embryo and fetotoxicity of hexavalent chromium :A
long-term study .Toxicol. Lett. 95:165-72.

15. Sydney D. (2006). Health effects of chromium.
Encyclopedia of earth. Available at:
http://www.eoearth.org/article/Health_effects of ch
romium

16. Kopec AK.; Kim K. Forgacs S.; Al-
Zacharewski TR.; Proctor DM.; Harris MA.; Haws
LC. and Thompson CM. (2012). Genome-wide gene
expression effects in B6C3F1 mouse intestinal
epithelia following 7 and 90days of exposure to

hexavalent chromium in drinking water. Toxicol.
Appl. Pharmacol. 259(1):13-26.

17.  Zhumabaeva AN.; Zarishnyak NV. and
Bekmukhambetov EZ.(2014). Immunotropic effects
of hexavalent chromium soluble compounds on the
thymus and peripheral blood values in a subacute
experiment. Bull. Exp. Biol. Med. 156(4):512-517.
18. Rafael AL.; Almeida A.; Santos P.; Parreira I.;
Maderia V.; Alves R.;Cabrita A. and Alpoim M.
(2007). A role for transforming growth factor-f3
apoptotic signaling pathway in liver injury induced
by ingestion of water contaminated with high levels
of Cr(VI). Toxicol. Appl. Pharmacol. 224(2):163—
173.

19. World Health Organization. WHO.(1988).
Chromium. Environmental Health Criteria 61.
Geneva: United Nations Environment Program.
International Labor Organization. World Health
Organization. Available at:
http://www.inchem.org/documents/ehc/ehc/ehc61.ht

m
20. Soudani N.; Sefi M . and Bouaziz H.(2010).
Nephrotoxicity induced by chromium (VI) in adult
rats and their progeny. Hum. Exp .Toxicol.
30(9):1233-1245.

21. Agency for Toxic Substance and Disease
Registry. ATSDR. (2000). Atlanta, GA, United
States Department of Health and Human Services,
Public Health Service, Agency for Toxic Substances
and Disease Registry.

22.  OEHHA. (2009). Evidence on the
developmental and reproductive toxicity of
chromium (hexavalent compounds). Reproductive
and Cancer Hazard Assessment Branch, Office of
Environmental =~ Health  Hazard  Assessment,
California Environmental Protection Agency.

23. da Silva RF.; Lopes RA.; Sala MA.; Vinha D.;
Simone CH.; Regalo AM. and deOGregorio
ZM.(2006).Action of trivalent chromiumon rat liver
structure: histometric and haematological studies.
Int. J. Morphol. 24(2):197-203.

24. Gad SC.; Dunn BJ. and Dobbs DW. (1986).
Development and validation of an alternative dermal
sensitization test: the mouse ear swelling test
(MEST). Toxicol. Appl. Pharmacol. 84:93-114.

25. Hafes ESE.(1970). Reproduction and breeding
techniques of laboratory animals. Lea and Febiges
Philadelphia. USA.

26. Luna LG. (1968). Manual of histological
staining methods of the armed forces institute of
Pathology. 3" ed. Mc Graw-Hill. New York.

27. Abdul L. (2012). The histological effect of
Cr(VI) on Labeo rohita common Carp kidney. Int. J.
Curr. Eng. Technol. 5161-5169.

28. Praveena M. and Jayantha R. (2013).
Histopathological alterations occurred due to
chromium intoxication in the tissues of an Indian
common carp labeo rohita (Ham). Zool. 2(12): 147-
153.

29. Balakrishnan R.; Kumar CSS.; Rani MU
Srikanth MK.; Boobalan G. and Reddy AG.(2013).
An evaluation of the protective role of a-tocopherol
on free radical induced hepatotoxicity and

Vol. 11, No.1, March 2016 108



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.1, March 2016 109

nephrotoxicity due to chromium in rats. Indian J.
Pharmacol.45(5): 490-495.

30. Soudani N.; Sefi M.; Bouaziz H.; Chtourou Y.
and Boudawara T.(2010). Nephrotoxicity induced
by chromium (VI) in adult rats and their progeny.
Human Experim. Toxicol. 66(8): 61-64.

31. Soudani N.; Sefi M.; Bouaziz H.; Chtourou Y.;
Boudawara T. and Zeghal N. (2013). Toxic effects
of chromium (VI) by maternal ingestion on liver
function of female rats and their suckling pups.
Environ. Toxicol. 28(1): 11-20.

32. Hossam HA. and Fagr KA. (2007). Study the
effect of hexavalent chromium on some
biochemical, citotoxicological and histopathological
aspects of the Orechromis spp. Pakistan J. Bio.
Sci.10(22):3973-3982.

33. Das Neves RP.; Santos TM.; Pereira ML. and de
Jesus JP.(2002). Comparative histological studies on
liver of mice exposed to Cr(VI) and Cr(V)
compounds. Human. Experim. Toxicol. 21:365-369.



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.1, March 2016 110

Study the pathological effects of aqueous (AE) and ethanolic (EE) extracts of

Artemisia herbaalba on the growth of transplanting tumor in white mice in vivo
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ABSTRACT

This study represents the first attempt to use the aqueous extracts of Artemisia herbaalba AE of the plant as
anticancer agent when the tumor-bearing mice treated with different doses of the AE. Two parameters were used
to evaluate the anticancer activity of the AE, these are growth inhibition percentage (GI %) and relative tumor
volume (RTV %). The preliminary step to detect the therapeutic doses that used in the treatment of transplanted
murine mammary adenocarcinoma in mice was determination of LD50 in mice. They were (0.5, 0.25 and 0.125
g/kg), administered by two different routes, intraperitoneal and per os. The results of in vivo study indicate high
effectiveness of AE in reducing the tumor volume in a dose- and time-dependant manner. The best effective dose
was 0.5 g/kg when administered intraperitoneally or orally. The comparison of relative tumor volumes of different
groups revealed high significant differences between all treated groups and those of untreated (control) groups.
Coincidently, the histopathological changes in treated and untreated tumor masses showed that necrosis and
fibrosis were the predominant features occurring with the advanced time of treatment proportional to the reduction
in tumor volume. In advanced time of treatment, there were only few islands of tumor tissue sequestered by
massive mature fibrous tissue.In conclusion, the results of this study revealed the high anticancer effect of AE
when used in treatment of transplanted tumor in mice.

Keywords: Artemisia herba alba, tumor, mice, adenocarcinoma
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INTRODUCTION

The use of wild herbs in folk medicine is old as man
himself. Our ancestors started to learn from nature
by testing and using what was available. It is well
known that old civilians have flourished in the
middle east and used the natural plants for various
daily needs, such as food, shelter, clothes and
medicine. Traditionally, such habits have been
inherited by successive generations, and, thus,
some of the plants became well known for their
uses especially by herbalists. The use of plants in
medicine was best known among Greeks, Arabs, the
Chinese in the old world, and the red Indian in the
new world (1). However, the use of medicinal plants
was highly practiced by Arabs during the middle
ages and through them it was transferred to Europe
(2). Herbal medicines are culturally accepted and
widely used in many countries for treatment of
disorders and hence are of great importance as a
mechanism to increase access to health care
services.

However, only few countries have some forms of
policy/mechanism on traditional/complementary
and alternative medicine (TCAM). Other countries
need to develop their policy on TCAM to provide a
sound basis in defining the role of TCAM in
national health care delivery, ensuring that
necessary, regulatory and legal mechanisms are
created for promoting and maintaining good
practices, that access is equitable, affordable and
that authenticity, safety and efficacy of therapies are
ensured (3). Recently synthesized drugs started to
replace natural ones due to many well-known
reasons. But after the increase of drug industry and
modern technology, man began to test plant
products due to some harmful side effects or
symptoms caused by some synthesized drugs (4).
However, as for cancer, the disease is complicated
and heterogeneous, which makes it difficult to be
well diagnosed, especially by traditional healers.
The ethnomedical information obtained for a plant
extract that is used to treat cancer might therefore
not be reliable (5).

This study aimed to Study the effect of aqueous
extract of Artemisia herba alba on the growth of
transplanting tumor in mice in vivo.

MATERIALS AND METHODS
Extraction of test plant

1. Plant collection: Artemisia herba alba was
collected from Al-Najaf province, south of Baghdad
in December 2003, and was shed and dried at room
temperature (figure 1). A voucher specimen of the
plant was deposited to be identified and
authenticated at the National Herbarium of Iraq
Botany Directorate in Abu-Ghraib (Certificate no.
3522 in 23/12/2003). The dried plant then was
separated into: roots and aerial parts, then the aerial
(leaves and barks) parts were ground into powder by

coffee electrical grinder (mesh no.50), and the
powdered parts were kept in a plastic bags in deep
freeze (-20°C) until the time of use (6).

Figure (1): Artemisia herba alba

2. Preparation of aqueous and ethanolic extracts
of A. herba alba: according to (6), aqueous extract
of plant was prepared as follows:

1- aliquots of 50 g of the powdered plant were
suspended in 200 ml of distilled water (D.W.) in
Erlyn Myer flask and stirred on a magnetic stirrer
over night at 45°C.

2- After 24 hrs, the sediments were filtered by gauze
and then by filter papers.

3- Steps (1) and (2) were repeated 4-5 times.

4- The pooled extract was evaporated to dryness
(45°C) under reduced pressure in a rotary
evaporator.

5- The weight of crude extract resulted from that
amount of powdered plant was measured.

6- The crude extract then was kept at -20°C until the
time of use.

7- The ethanolic extract of A. herba alba was
prepared in the same manner as that of the aqueous
extract except using of 70% ethyl alcohol instead of
D.W.

For following experiments, 1 g of powdered plant
extract was dissolved into 100 ml PBS (as solvent),
the suspension then filtered and sterilized by using
0.4 pm sterile millipore filter and kept in deep
freeze (-20°C) until use.

Determination of LD50

Graded doses of aqueous extract of aerial parts of A.
herbaalba in 0.2 ml PBS were administered
intraperitoneally to eight groups (each of six mice).
The ranges of single intraperitoneal doses which
were used in the determination of LD50 of aqueous
extract were (2-9 g/kg). Mortality was recorded
after 24 hrs. The LD50 was determined
according to the formula employed by (7), which is
described as follows:
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LD50=Highest dose -X(a x b)/n

Where: a=difference between two successive doses,
b =the mean of dead animals of two successive
groups, n=the number of animals in the group.

Tumor Growth Inhibition ( in vivo study)

1. Transplantation of tumor cells in the mice:
Single tumor (mammary adenocarcinoma) - bearing
mouse was supplied from ICCMGR. This mouse
was used to obtain tumorcells which later
transplanted into adult female albino mice. The
following protocol was followed to perform the
transplantation process (8), which occurred under
highly sterile conditions:

a) The tumor mass region was well disinfected with
70% ethyl alcohol.

b) By using 10 ml disposable syringes, the contents
of tumor mass tissue were withdrawn into sterile
flask and suspended into 50 ml of sterile PBS.

¢) The solid contents were allowed to settle down
while thesupernatant discarded.

d) The sediments washed 2-3 times with sterile
PBS. By final wash, appropriate amount of PBS was
stayed. This amount was comparable with the
number of animals which prepared for
transplantation. Generally, the withdrawn contents
from tumor mass of single mouse were adequate for
transplantation of average 20-25 mice.

e) Homogenized suspension of cells made through
mechanicad disaggregation of cells in the
withdrawing materials. This made via vigorous
pipetting (withdraw and return of contents several
times).

f) Each adult female albino mice (2-2'2 months old)
become ready to tumor transplantation, 1 ml of
tumor cell suspension was transplanted
through insertion of a needle (gague no.18)
subcutaneously from thigh region toward the
shoulder region where the injection was
performed.

g) Tumor growth, tumor measurement was observed
and recorded by using vernia caliber:

Tumor volume (mm?3) =aXb?/2 (9)

Where, a = length of tumor mass(mm), b= width of
tumor mass(mm).

2. Treatment of tumor by using plant extracts:
Once tumor reached at least 6.5 mm in any
dimension, mice were randomized into eight
treatment groups (each contain of 5 adult female
albino balb/C mice), three experimental groups were
intraperitoneally (I.P) administered with ( 0.5, 0.25,
0.125) g/Kg. of aqueous extract of A. herba alba.
Other three groups were orally administered with
the same above doses by using oral gavage. Another
two groups only administered PBS L.P and orally
and they were used as control groups. The
administration of the aqueous extract of the plant

was performed at one day intervals, for 25 days
from the beginning of the treatment, and the tumor
volume was estimated and recorded at days (0, 5,
10, 15, 20 and 25) from the starting of treatment.

Measurements

Relative tumor volumes (R.T.V.) were calculated
using the following formula:

R.T.V.(day X)= {tumor volume (day X) / tumor
volume ( day 0)} X100 (10)

Percent tumor growth inhibition (GI %) was
calculated as described by (11).

GI %={( tumor volume of untreated group) -
(tumor volume of treated group) / (tumor
volume of untreated group)} X 100

Histopathological study

Immediately at the time of death or at the end of
experiments, the animals were sacrificed. The
macroscopic appearance were studied to detect any
abnormal gross changes in internal organs and to
describe the tumor mass. Specimens were taken
from the tumor mass, kidneys, liver, lung, spleen
and sometimes stomach. The tissues were
preserved in 10 % formaldehyde immediately after
removal. After fixation, and processing with a set of
increasing alcohol concentrations, tissues were
embedded in paraffin blocks, and sectioned by
microtome at 5 pm for all tissues. All sections were
stained with hematoxylin and eosin stain and the
histopathological changes were observed (12).

RESULTS
Determination of LD50:

The median lethal dose (LD50) of aqueous extract
was performed for 24 hrs through intraperitoneal
injection. It was 5.5 g/kg (table 1). The animals
showed rapid shallow respiration within the first
hours which became more deep and wheezy with
general lassitude. Loss of appetite, staggery gate,
and soft stool was the signs observed later.
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Table (1): LD50 determination parameters in albino
female mice, after intraperitoneal injection with
different concentrations of aqueous extract of Artemisia

herba alba
No. of
o || N @l dead a b axb | S@axb)
g/kg animals T
2.0 6 0 - - -- -
3.0 6 0 1.0 0.0 0.0 ---
4.0 6 1 1.0 0.5 0.5 ---
5.0 6 2 1.0 1.5 1.5 ---
6.0 6 4 1.0 3.0 3.0 ---
7.0 6 5 1.0 4.5 4.5 ---
8.0 6 6 1.0 5.5 5.5 ---
9.0 6 6 1.0 6.0 6.0 21.0

LD50=9.0-21/6 =5.5 g/kg
a=difference between two successive doses.
b=the mean of dead animals of two successive groups

Growth inhibition (GI %) and relative tumor
volume (RTV%):

Table (2) illustrated the values of tumor volume in
control groups treated with PBS in two routes
(intraperitoneal and per os). The results indicated
the rapid growth rate of tumor mass, particularly
after day (5) from the beginning of treatment. This
supported by statistically different values of tumor
volumes as well as relative tumor volumes (table 3),
which were showed the double growth rate and
more with each time of measurement and record.
The values of control groups were important in
calculation of tumor growth inhibition percent. The
response to treatment revealed considerable
variability in dose and time-dependant manner, as
well as the route of administration. The best
therapeutic dose was (0.5 g/kg), and less effective
dose was (0.125 g/kg), while (0.25 g/kg)
administered group showed moderate inhibitory
effect. Table (4) revealed high significant
decrement effect (P< 0.0001) at day 10 and later
when animals treated with 0.5 g/kg. The cessation of
tumor growth after treatment was noticed with (0.25
g/kg). This indicated by no statistical significant
differences in tumor volume until the end of
experiment in comparison with the onset of
treatment. Whereas the lowest dose (0.125g/kg)
showed lowest effect on tumor volume which
increased with advance of therapeutic period even
there was a significant increment in tumor volume at
days 20 and 25. The relative tumor volume (%) was
used to follow-up the development (progression or

compared with day O of treatment. The comparison
of RTV of each time of I.P. treatment in all groups
with corresponding RTV of the same time in control
group showed high significant decrease (P<0.0001)
in RTV of all treatment groups. This indicates the
high effectiveness of all doses (0.5, 0.25 and 0.125
g/kg) of AE where administered intraperitoneally to
treat the transplanted tumor in mice. The oral
administration of AE showed slight difference in the
response to treatment from that of LP.
administration. The results of (0.5 g/kg) treated
group per os revealed no significant effect at day 5
of treatment, but became effective at subsequent
records (table 6). In other hand, the group treated
0.125g/kg showed the increment of tumor growth
became more faster and the statistical significant
differences appeared earlier (day 10) in comparison
to that of L.P. route (day 20). The RTV of oral
injected groups revealed slightly less decline in
tumor development between 0.5 and 0.25 g/kg
administered groups of both routes while the third
group showed slightly larger increase arriving to six
times in comparison to that of I.P. route, which only
reached to doubled size at the end of experiment
(table 7). Similar comparison between RTV of
control group and treated group where orally
administered also carried out. The results revealed
high significant effectiveness of used doses at each
time of measurement and record. The most clear
evaluation to tumor growth inhibition were obtained
after calculation of growth inhibition index (GI %).
The inhibition increased in a time and dose-
dependent manner. The values represented in. Both
figures showed great inhibition in tumor growth
after five days of treatment with different doses of
AE and in both routes of administration. The great
growth inhibition values occurred after treatment
with 0.5 g/kg intraperitoneally and 0.25 g/kg orally
(82.63% and 72.15% respectively).The final GI % at
the end of the experiment showed the greatest
values after treatment with 0.5 g/kg in both routes of
administration (more than 99%, while the least G1%
(91.95 and 84.94%) were noticed in groups treated
intraperitoneally and orally with 0.125 g/kg
respectively.

Table (2): Tumor volume (mm?) in control groups when
intraperitoneally and orally treated with phosphate buffer

saline
Day L.P P- Oral P-
(MeanzSE) value (Mean+SE) value
0 261.40+40.97 - 248.00+65.44 -
5 714.00+266.01 N.S 776.75+143.06 N.S
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regression) of tumor growth with increased time of

treatment in comparison to day (0) of treatment. The 1(5) 3169;'50'7(545553 6879* 01\(]531
relative tumor volumes of I.P. administered groups 20 1 2951.022160.0F | 0.001
(table 5) were indicated that there was high 55 | 5571.5221405% | 0.0001
significant decrease in RTV arriving to only 22.6%
of original volume after 25 days of treatment with
0.5 g/kg.

However, 0.125 g/kg treated group showed
increasing RTV  which appeared statistically
significant at day 20 and later. The group treated
with middle dose (0.25 g/kg) was also showed
decreasing RTV but as not significant values where

2240.2+£315.18 * 0.001
4788.0£490.16 * 0.001
8132.5+1120.50* 0.0001
8918.0+ 0.0  * 0.0001
*The mean difference is significant in comparison with (day 0)

group of the same route of administration
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Table (3): Relative tumor volume (%) in control groups when
intraperitoneally and orally treated with phosphate buffer

saline

Day LP P- Oral P-
(Mean+SE) value (Mean+SE) value

0 100.00+00.00 - 100.00+00.00 -
5 275.60+86.33 N.S 313.00+57.63 N.S
10 743.00+173.7 N.S 902.75+126.9* 0.001
15 1415.7+289.0* 0.001 1930.3+£197.7* 0.001
20 1897.0+831.0* 0.001 3279.0+452.0* 0.001
25 2134.5+820.5* 0.001 3595.0+£0.0 * 0.001

*The mean difference is significant in comparison with (day 0)
group of the same route of administration

Table (4): Tumor volume (mm?) in the groups when intraperitoneally
injected with different concentrations of aqueous extract of Artemisia

herba alba
Da 0.5 g/kg P- 0.25 g/kg P- 0.125 g/kg P-
Y (MeanzSE) value (Mean£SE) | value | (MeanzSE) | value
0 176.5+18.7 - 209.2+25.5 - 188.2+30.4 -

5 124.0+12.5* 0.005
10 92.5+5.5* 0.0001
15 68.0+6.3* 0.0001
20 46.2+8.2* 0.0001
25 40.0£9.6* 0.0001

196.2+29.6 N.S
185.2+35.7 N.S
169.0+43.9 N.S
165.7+46.0 N.S
162.7+54.2 N.S

218.2+36.8 N.S
275.5+43.0 N.S
319.2435.1 N.S
419.5+68.0* 0.01
448.0£76.8* | 0.005

* The mean difference is significant in comparison with (day 0) group

Table (5): Relative tumor volume (%) in the groups when
intraperitoneally injected with different concentrations of aqueous
extract of Artemisia herba alba

Da 0.5 g/kg P- 0.25 g/kg P- 0.125 g/kg P-
Y (Mean+SE) value (Mean£SE) | value (Mean=SE) value
0 100.0+00.0 - 100.0+00.0 - 100.00+00.0 -

5 70.25£7.1% | 0.0001 93.75+14.0 N.S 116.25+19.5 N.S

10 52.25+3.1* | 0.0001 88.25+17.1 N.S 146.50+£22.8 N.S

15 38.50£3.6* | 0.0001 81.00+21.3 N.S 169.75+18.6 N.S

20 26.25+4.5*% | 0.0001 79.50+22.0 N.S 221.25+36.2* | 0.005

25 22.50+£5.4* | 0.0001 77.75+£25.9 N.S 238.25+40.8* | 0.005

*The mean difference is significant in comparison with (day 0) group

Table (6): Tumor volume (mm?®) in the groups when orally
administered with different concentrations of aqueous extract
of Artemisia herba alba

Da 0.5 g/kg P- 0.25 g/kg P- 0.125 g/kg P-
Y (Mean=SE) value (Mean£SE) | value (Mean=SE) value
0 270.0£15.7 - 216.5+41.6 - 201.0£31.3 -

5 253.7£17.5 N.S 216.24£35.0 N.S 336.7+68.3 N.S

10 217.5£27.4* 0.05 217.7£35.3 N.S 535.5+£80.7 * 0.01

15 148.6£13.5*% | 0.0001 206.7+43.0 N.S 917.0£144.7* | 0.0001

20 74.6+4.4 * | 0.0001 192.7451.3 N.S 1263.0+43.5* | 0.0001

25 64.6£3.8 * | 0.0001 191.7+£59.9 N.S 1342.3+48.8* | 0.0001

*The mean difference is significant in comparison with (day 0) group

Table (7): Relative tumor volume (%) in the groups when
injected orally with different concentrations of aqueous extract
of Artemisia herba alba

Da 0.5 g/kg P- 0.25 g/kg P- 0.125 g/kg P-
Y (MeanzSE) value (MeantSE) | value (MeanzSE) value
0 100.0+00.0 - 100.0+00.0 - 100.00+00.0 -

5 93.96+06.4 N.S 100.0+16.1 N.S 167.50+34.1 N.S

10 80.50+10.0* 0.05 100.7+16.4 N.S 266.25+40.2* 0.01

15 55.00+5.03* | 0.0001 96.50+£20.7 N.S 456.25+72.0*% | 0.0001

20 27.66£1.76* | 0.0001 88.75+23.7 N.S 628.33+£21.8*% | 0.0001

25 24.00£1.52* | 0.0001 88.50+27.8 N.S 667.66+24.1* | 0.0001

*The mean difference is significant in comparison with (day 0) group

Tumor growth inhibition:

Macroscopic study:

The predicted time for the formation of suitable and
ready tumor mass for starting the treatment was
between (10-20) days after transplantation. At that
time the tumor was macroscopically described as
hard round expanding mass . Dissection of the
tumor mass revealed lobulation of the tumor tissue
and marked vascularization. In control groups with
advanced growth of tumor, the mass was enlarged
with cystic changes showing fluid accumulation,
and erosion of the overlying involved skin as a
result of necrotic process. Some of animals showed
escaping of necrotic materials from the eroded skin.
On dissection, the mass revealed lobulation with
softness of the tissue texture with marked
vascularization . In response to treatment, the tumor
mass showed great decrease in size with marked
increase in the hardness, with peripheral
replacement of tumor tissue by fibrous tissue.

Histopathological Study:

The tumor mass of murine mammary
adenocarcinoma showed all histological features of
malignancy when examined after 10-20 days of
transplantation. These changes included glandular
configuration, cellular pleomorphism,
hyperchromatism, loss of differentiation as well as
the neovascularization (figure 2). The tumor mass
was already surrounded by loose fibrous connective
tissue (figure 3). These features were clear in
specimens of control group in all times of treatment.
In response to treatment with different doses of AE
and in both routes of administration, the histological
examination revealed fibroblast proliferation, and
formation of immature fibrous tissue (figure .4), and
marked infiltration of inflammatory cells within the
tumor tissue (figure 5). with progression of
treatment, the fibrous tissue become thick and
mature and there was decrease in tumor tissue which
gradually replaced by mature fibrous tissue. Other
characteristic feature with time of treatment was the
occurrence of necrosis (figures 6, 7). In advanced
time of treatment, extensive areas of necrosis (figure
8) and islands of tumor cells within the thick,
mature fibrous tissue could be seen (figure .9).
Sections from lungs, liver, kidney, spleen and
stomach have taken to identify any metastatic effect
of the primary tumor as well as to assess the side
effects of treatment on these organs. All sections
showed no histological changes in these internal
organs of control and treated groups.
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Figure (2): Part of the tumor mass showing Figure (5?:Marked'vascular pl:oliferat?on and
hyperchromatic,leomorphic, poor differentiated __congestion (V) with marked infiltration of
malignant cells. (400X, H&E stain). inflammatory cells (I) at periphery of the tumor.
(400X, H&E stain)

Figure (3): Mass of adenocarcinoma (A) surrounded Figure (6): Abundant mature fibrous tissue (F)
and penetrated by fibrous band (B). (100X, H&E surrounding the tumor mass (A) that showed marked
stain). necrosis (N). (100X, H&E stain)

Sl £
NN,
Figure (4):Immature fibrous tissue (F) surrounding the
tumor mass (A) showing fibroblast proliferation.
(200X,H&E stain) Figure (7): Extensive necrosis (N) of the tumor mass
(A) (200X, H&E stain)
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Figure (8):Tumor mass (A) showing extensive necrosis
(N) and marked fibroblastic proliferation (F). (200X,
H&E stain)

Figure (9): Island of malignant tissue (A) completely
surrounded by fibrous tissue (F). (200X. H&E stain)

DISCUSSION

The resulted LD50 (= 5.5 g/kg) reflects a broad
margin of safety of this extract when used in vivo.
This result was consistent with that obtained by (1),
where she had obtained LD50 equal to 4.498 g/kg.
While (13) found the chronic treatment of mice with
ethanolic extract of aerial parts of Artemisia
abyssinica and A. inculta showed significant
mortality with LD50 up to 3 g/kg per os. The main
leading cause for this low toxic effect of Artemisia
herba alba is probably the presence of an essential
oil, thujone in small amounts (1).The difference in
the values of LD50 could be attributed to the
variation in collection time of the plant, parts of the
plant used for extraction, method of extraction as
well as the animal species and route of
administration used in the research experiments.

Tumor growth inhibition (/n vivo study):

The transplantation of murine adenocarcinoma was
successfully established in a high percent of injected
healthy mice. This was consistent with that
mentioned by (10). The high percentage of
successful transplantation in this study could be
explained that the transplanted tumor cells have

species-specific adaptation property as a result of
recurrent transplantation in same species of mice,
and the inability of host immune system to
recognize these transplanted cells as foreign cells.
This will result in earlier and most successful
chances for transplantation, even without use of any
immunosuppressive agents. The failure of
transplantation in some animals could be attributed
to non-specific defense mechanisms. Natural killer
(NK) and lymphokine-activated killer (LAK) cells
inhibit growth of animal tumors and are found
within human tumors. These non-specific immune
defense mechanisms may be of value in rejection
the transplantation, particularly if the tumor cell
numbers were small (14). The gross and dissecting
features of the tumor mass showed an increase the
volume in untreated groups and vice versa, there
was decline in tumor volume with increased doses
of the AE. The erosion of overlying involved skin,
was characteristic feature particularly in the over
expanding tumor mass of the untreated (control)
groups. This could be interpreted that the rapid
proliferation of tumor cells may outstrip the
capacity of the new vessels to supply adequate
oxygen and nutrient. The resulting patchy necrosis
is characteristic of rapidly growing malignant
tumors (15). The gross appearance of necrosis
varies considerably and is, to some extent,
dependent on the balance which is struck between
the processes of denaturation and the autolytic
changes (14). There are two parameters used in the
evaluation of tumor growth after oral and
intraperitoneal administration of therapeutic doses
of AE as well as in the untreated control groups.
Growth inhibition (GI %) and relative tumor volume
(RTV%)were beneficial to observe the development
of tumor volume according to duration of treatment
and dose of extract. The comparisons were carried
out firstly between the untreated groups (control
groups) and treated groups at each record time of
volume (5, 10, 15, 20, 25 days). Another
comparison was done to detect the relative tumor
volume in each day of record in account to the day 0
of each group. The results showed considerable
inhibitory effect of AE on the growth of tumor mass
in a dose- and time-dependant manner. The results
showed that the greatest values were obtained after
treatment with dose of (0.5 g/kg) in both routes of
administration (more than 99%), while the lower
doses (0.25, 0.125 g/kg) revealed less but still high
percentage of growth inhibition. The literature
survey was showed lack in the references that
concerned with the use of plant extracts in a
scientific regimen for treatment of tumors in
animals as well as human.

The interpretation for the growth of tumor in the
mice with and without treatment were consistent
with the suggestions of several studies that carried
out to explore the mechanism of anticancer activity
of several compounds isolated from some of
medicinal plants. (16) showed that the tricin, a
flavone found in rice bran was inhibited the growth
of human derived malignant MDA-MB-468 breast
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tumor cells at submicromolar concentrations. The
volume of tumors in animals bearing cells pre-
exposed to 11 micro M of tricin was less a third of
that in mice with control cells, while tumors from
cells incubated with 0.1 or 1.1 micro Moftricin were
indistinguishable from controls. These results
suggest that potent breast tumor cells growth-
inhibitory activity of tricinin vitro does not directly
translate into activity in the nude mouse bearing the
MDA-MB-468 breast tumor cells. Various
properties were suggested to account for therapeutic
findings, including ability to scavenge reactive
oxygen species, inhibition of tyrosine kinases and
potentiation of prostaglandin generation (17). Both
the nutritive and non-nutritive components of the
diet play a significant role in the inhibition of
carcinogenic process. The non-nutritive constituents
exert their anticarcinogenic effect by various
mechanisms:

(D) by virtue of their antioxidant property, (II) de-
activating the carcinogens, or (III) enhancing the
tissue levels of protective enzymes in the body.
Toxic metabolites of harmful drugs and chemicals
are detoxified by the body’s defense system.
Phytochemicals in spices like, tumeric, mustard and
allium vegetables may act in more than one way to
confer beneficial effect (18). This approach to
explain the mechanisms by which the transplanted
tumor would be reduced in volume may be in
controversy with the following studies. In one study,
Artemisinin, an Artemisia annua derivative was
showed selective immunosuppressive activity,
didn’t exhibit immunostimulatory activity when
studied its effect in normal mice (19). And the
Artemisia derivatives enhance the reactive oxygen
response of neutrophils but depress their phagocytic
ability at therapeutic blood levels (20).

In another study, scoparone, the active principle
from Artemisia scoparia may be useful as a new
template for the development of better
immunosuppressive agents with  vasorelaxant
actions for use against transplantation rejection and
autoimmune disease (21). The essential oils of
Artemisia afra Jacq. exhibited hydroxyl radical
scavenging agents when assessed in the deoxyribose
degradation assay (22). On the other hand, the
antioxidant action of Artemisia campestris was
examined in vitro and in vivo by (23). They were
showed that the water extract of 4. campestris has a
strong  scavenging action for  diphenyl-2-
picrylhydrazyl (DPPH), hydroxyl and superoxide
anion radical in CCl4-derived lipid peroxidation in
the liver. Other indications for the role of
antioxidation as a mechanism for action of plant
components as anticancer agents were supporting
our approach, like; The extract of Artemisia asiatica
(DA-9601) may reduce chemically induced liver
injury by complex mechanisms which involve
prevention of lipid peroxidation and preservation of
hepatic glutathione (24).The scoparone was a simple
coumarine isolated as natural product from different
species of Artemisia including desert wormwood.
This has potent inhibitory effect of lipid

peroxidation and act as scavenger of superoxide
anion radicals and of aqueous alkylperoxyl radicals.
This coumarine also inhibits the proinflammatory-5-
lipoxygenase enzyme at micromolar concentrations
(25; 17).Generation of intracellular reactive oxygen
intermediates is a mechanism shared by many
anticancer drugs. Resistance to such drugs can be
acquired through increased expression of genes that
code for oxygen-scavenging systems such as
glutathione, or the enzyme glutathione-S-transferase
(14).The susquiterpene lactones, a large group of
useful compounds in the treatment of various
disorders, are readily form adducts with glutathione,
or free thiols and can thereby affect the metabolism,
activity and toxicology of a wide array of
pharmacological agents (26). The histological
examination of the sections prepared from tumor
masses of treated and untreated groups showed
several variable changes.  In untreated groups, the
histological features of the tumor were typical to the
malignant murine adenocarcinoma. The fibrous
connective tissue response that occurred in the
treated groups was almost identical to that described
for healing process by fibrosis following acute
inflammation, i.e. organization of fibrin with
formation of granulation tissue which subsequently
matures into fibrous tissue replacing the
progressively necrotic tumor tissue (14). Coincident
with fibroblast proliferation, there was proliferation
of small blood vessels, a process called
angiogenesis or neovascularization (15). Tumor
cells, and perhaps also the macrophages which
infiltrate among them, release tumor angiogenic
factors, notably growth factors of the b-FGF family
and a molecule with RNAse-like structure called
angiogenin. As a result a network of thin-walled
vessels with actively proliferating endothelium
spreads within the growing tumor (27). This pattern
of tumor vasculature has important implications for
tumor therapy. The success of new modes of cancer
therapy (and some more established ones like
hyperthermia) may depend upon critically damaging
the endothelial cells (28). The necrosis is a
characteristic histological feature which
subsequently replaced by mature fibrous connective
tissue as well as marked reduction in the tumor
tissue.

Our interpretations for the growth inhibition efeect
against ransplanted tumor were consistent with
suggestions of (29) and (30). The firsts suggest that
the tumor growth inhibition could be through
modulation of the expression of Bcl-2/Bax family of
apoptotic regulatory factors. The later were
mentioned that the attempt to influence the natural
phenomenon of programmed cell death stems from
the fact that it is reduced in cancer in several clinical
situations. Thus; chemicals that can modify
programmed cell death are likely to bepotentially
useful drug. In contrast, (31) mentioned that some
of phytotherapeutic agents affect prostate cancer cell
growth without inducing apoptosis or cell cycle
arrest but interfere with 5-alpha-reductase activity.
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ABSTRACT

In this study, the superconducting compounds Ba,_,Sr,Ca,0¢:5 had been prepared for values of (0<x<0.3) by SSR
method and the effects of substitution Ba by (Sr) were studied. For the purpose of the formation and stability of the
high phase of the high Tc (0223) superconductor. The results of XRD analysis showed that the composite phases
have: the high phase superconducting (LTP) with the presence of impurities developed and that all samples have
one structure (orthorhombic), also this study had been done to compare the effects of injection with Ba and (Sr) on
the analysis of the crystal structure where he found that the grafted samples with Sr have an increase in the length
of the c-axis.

The percentage of the high phase (0223) had been calculated using XRD analysis, and by comparing between
them. it was found that a partial compensation of Ba by Sr element lead to increase in the proportion of the high
super conduction phase; also the results show a decreasing in dielectric constant with an increasing in the
frequency of the applied field in addition to decreasing of the dielectric constant with an increasing of the dapping
ratio by Sr.

Keywords: Structural and electrical properties, Ba,_Sr,Ca,Cu;301¢.5, superconducting
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INTRODUCTION

High T, superconductivity has been found now in
many materials .An example of an interesting
discover is superconductivity at 39K in MgB,.
Improvement of T, was frequently reported during
the first two years by the discovery of YBaCu;07.;
T=90K (1), Bi-based materials with Tc (90-110K)"
(2,3), "Tl-based materials with T, equal 110K (4),
and" Hg-1223 with Tc=135K' (5). "All cuprite high
temperature superconductors have a perovskite-like
layer structure. In spite of the large number of
compounds, the structure can be represented by the
generic formula A,E,R, Cu,Osnimi1, Where A, E
and R are various cations, often with A=TI,Bi,Hg,
E=Ba,Sr and R=Ca or a rare-carth element. It can be
designated simply by Am 2 (n-1)n or, by O2(n-1)n"
(5), when A is displaced in this search study the
effect of partial substitution of either Sr instead of
Ba on the structural and dielectrically properties of
Ba-Ca-Cu-O system were studied.

METHODS AND EXPERIMENT

The samples of Ba, Sr, Ca,Cu3O0ypi4:5 for x=0-0.3
were prepared by a SSR methods .Each sample is
formed by mixing their materials in vortex mixer for
1.5 hrs, then drying using electrical oven at 100 °C.
Mixtures were placed in a steel die (of 1.5 cm in
diameter and about 0.2 cm in thickness) and
compacted at 5 MPa for one minute, using hydraulic
press. Sintering process was carried out by using
electric Furnace, samples were fired at heating rate
of 5 °C/min up to the firing temperature of about
(850) °C and held at that temperature for 60 hrs,
when time is completed, turn off the furnace and
leave the samples into the furnace to cool down to
room temperature. The phases structure of these
minerals are characterized by XRD measurement by
using (X-Ray Diffraction unit) "A computer
program was used to calculate the lattice parameters
a, b and c. This program is based on Full prof Suite
toolbar" (6). "The volume fractions of different
phases were calculated based on the relation" (7):

I
2 Lo % 100 %

N B S e e

The samples density (d,) were calculated by the
following equation (8):

d,=W,/N,V
where, N, = Avogadro's number in unit

(particles/g.mol), V =volume of unit cell and W, =
molecular weigh in unit (amu) (8).

By using the following equation:

the value of the dielectric constant (8 ;) can be
evaluated (9,10).

RESULTS AND DISCUSSION

The present study had investigated that the effect of
Sr doping in the Ba -0223 superconductor by
preparing of specimens with complete stoichiometry
Ba,_, Sr, Ca,Cu;30,:5 with x ranging from 0 to 0.3.
The superconducting properties of the specimens
have been examined by structurally measurements
and DC dielectrically measurements. Figures (1-3)
showed the patterns of x-ray diffraction for samples
dopped by Sr with x=0.0,0.1and 0.3. respectively.
All the major peaks were corresponded to the (Sr /
Ba)-0223 phase (11). The minor impurity phases
detected include Ca,CuO; (11). Also we have seen
an improvement in the structure properties and the
higher rate of phase (Sr / Ba)-0223 that appears with
increasing Sr content up to x=0.3. The increase of Sr
content (x>0.3) leads to the substitution of Sr cause
more cuprate vacancies that the HTSc need, to a
high scattering effect of supper -electrons in
crystalline structure. The lattice parameters of Sr
doped Ba-0223 are reported in table (1), which
showed that as the (a) lattice parameter changes
little, but the (c) lattice parameter slightly increases
with increasing Sr concentration (table 1).

Figure (4) shows the dialectic constant dependence
of the frequency electrical for a Ba,,Sr,
Ca,Cu300+5 sample with 0<x<0.3. This figure
shows the dielectric constant values start to be stable
and became approximately constant for many
phases at frequencies (F>1*10*Hz). The decreases of
the dielectric constant values , which are illustrated
in figure (5) with increase ( Sr )doping. The (£)
gives the level of energy stored in the matter at
electric field applied. The most likely place at which
this energy could be stored is the material is within
the grain acts like termination ends for the crystal
(12,13).

Vol. 11, No.1, March 2016 121



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

GIF: 0.81

Vol. 11, No.1, March 2016 122

1[EP5)

a

Figure (1} X-ray diffraction patierns for the BapCn O snmples. H-HighT, phose, Llow T, phase.

impaicity plase Ca Cuil,

D

2B

Figure (21 X ray diffractson patterns for the By oSy CaCnges snmples, T-High T, phase, L-low T, phase, Enpurity

please CagCuddy

1l cpw]
'

&

EE;

DTeead

LA

Frmire (3 X-vay diflractbon patienns i’ the Bag S0 CapUn00 66 samples, H-High T, phase, L-low T, pliase, Enpurity

likse CaCipy



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.1, March 2016 123

Table(1): Lattice parameters(A) of the superconducting system Ba,.,Sr, Ca;Cu3010+5

High Medium | Low | CaCuO;
Sample a(A) b(A) c(A) c/a | dm(gm/cm®) | (Vph) (Vph) | (Vph) | (Vph) | dm(gm/cm?)
% % % %
0.0 4.010619 | 4.45369 | 18.00619 | 4.4896 | 321.6275 229436 | 4334 | 947 34.57 12.60
0.1 4.05369 | 4.05467 | 21.60619 | 533 | 355.1274 2.06392 | 49.06 | 3.39 35.99 11.54
0.3 425461 | 4.09540 | 23.619 [ 5.5513 | 411.5452 1756822 | 5474 [ 9.48 27.99 7.77
=0
75 - 0L

Real BVl acirc Conatant

aru=ll |

Wi
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Figure (4): Dielectric constant (£,) with frequency for Ba,.SryCa,Cu3Oq¢:s5.
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[¥5]
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1
0
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Figure (5): Dielectric constant (¢,) with Sr doping for Ba,Sr, Ca,Cu301:5at IMHz
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ABSTRACT

In this study, the specimens of Ba, Sty CayCu30,,44+5 for x=0-0.3 were prepared by a SSR methods. Electrical
resistivity was measured by linear —four point probe technique. Substitution of Sr to 0.0, 0.1 and 0.3will increase
the transition temperature to T,=88K, 99K, 115K, respectively with increasing oxygen content. While for the other
specimens (x=0.1,x=0.3), the resistivity decreases slowly with decreasing temperature. The best nominal
composition was found to be Bag 7 Sty ; Ca,Cuz0,9.5 because of the highest value of T

Keywords: Sr doping influence, superconductivity, characteristics of Ba,_ Sty Cay,Cu30y,14+5 System
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INTRODUCTION

Materials, which have high-Tc superconductor (still
below room temperature) were found to have
superconducting activities above liquid nitrogen
temperature (77 k) and exhibit very interesting and
simplex relationships between their chemistry
crystal structure and physical properties (1). The
behavior of these materials is the presence of the
planes containing copper and oxygen atoms
chemically border to each other, and permit
materials to conduct electricity very well. These
classes of compounds called as cuprates and know
as perovskite are a mixture of material oxide , and
display physical properties of ceramics (2). Most of
cuprite superconductors including Ba-based system,
and have perovskite like structure, consist of
insulating blocks and superconducting layers, which
alternate each other (3). Ba-Sr-Ca-Cu-O has been
found usually, have more oxygen atoms (as the
structure in figure 1) (4).

G i

o i
il -p. Ui Al
L= 5
. WIE o) Ha il |
Charge Risersoie = CRL— %0
Layers (CRL) o |'_{ fa = ,.{.‘r]_*
- |, st
Supprrundncting |87 |f o] SCL i
LaversiS6L) | ~RatR o of  |-» el
uf i ' e L '1#
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Figure (1): Crystal structures of (a) n=3, Ba,Ca,Cu3;0¢
(Ba-0223), (b) n=4, Ba,Ca;Cu,Os (Ba-0234) (4)

The structural stability of the superconducting
phases can be enhances by doping, and also by
inserting extra oxygen (p > 0), which will create
more holes in the perovskites. Layers [( CuO2)
sheets] and will shorten the Cu-O bond length (5).
Remarkable  change  associated  with  the
superconductors ~was  observed by partial
compensation for Ba by Sr elements (6). Doping
rates by Sr in this system will changes affects on the
proportion of the high Tc super conduction phase,
also affects on the physical properties of prepared
sample and changes the resistivity and the offset and
onset transition temperate (7).

EXPERIMENTAL WORK

The specimens of Ba,_ Sty Cay,Cu30yy1445 for x=0-
0.3were prepared by a SSR methods .Each sample is
formed by mixing their materials in vortex mixer for
24 hr, then drying using electrical oven at 100 °C.
Mixtures were placed in a steel die (of 1.5 cm in

diameter and about 0.2 cm in thickness) and
compacted at 5 MPa for one minute, using hydraulic
press. Sintering process was carried out by using
electric Furnace, samples were fired at heating rate
of 5 °C/min up to the firing temperature of (850) °C
and held at that temperature for 60 hours, when time
is completed, the furnace was turned off and the
samples were left in the furnace to cool down to
room temperature. Electrical resistivity —was
measured by linear —four point probe technique
which could be found from the relation (8-10):

p = 0.4532 %o. cm.

Where, v: is the voltage drop across the electrodes.
I: is the current passing through the sample.

As well as the energy gap superconducting
compounds Ba,_Sr, Ca,Cuz0yp14:5 for x= 0-0.3
accounted from Eg=3.53KgTc.

The oxygen containing (8) was calculated from the
following relation (11):

M , B 3m ,

M, @
J =

2m 4 B M,

cVv M ,

Where M,: is the molar mass of the Ba,, Sr,
Ca,Cu30y+5. specimens,

Mg: is the molar mass of Na,S,0;. (SH,0) = 248.18
m,: is the weight of the sample ~ (40-45) mg.

M,: is the atomic weight of oxygen = 15.999.

C: is the concentration of Na,S,0;. (SH,0) = 0.015
gm /ml.

V: is the volume of Na,S,0; solution used in
titration.

RESULTS

The result for the effects of Sr substitution on
electrical resistivity measurements was investigated.
The resistivity versus temperature for specimens
with nominal composition Ba,., Sr, Ca,Cus0;.s for
(0<x<0.3) sintered at 850°C for 60 hrs are shown in
figure (2). It is found from (figure 1) for the
compound at x=0.0 that T, (ney=101K and
Teottsey=88K.  For  (x=0.1 and 0.3) the
superconducting transition were sharp and they had
Tc(offsel): 99K and Tc(offsel):1 15K, Tc(onset):103Ka and
Teonsey=141K  respectively. The sharp drop at the
transition temperature is due to transition within the
grains (12). The Sr addition effect on the (3) was
studied, to decide a good number magnitude of
addition rate necessary to get the elevated (T, in
Ba- Ca-Cu-O system. Table (2) shows the variation
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of both of 6 and Tc for different Sr dopant.
n+o

v=2 13).

n

Where U average Cu valence, n is the number of
CuO2 layer (n=3) and 3 is the excess of the oxygen
content.

0.016
—X=0.0

0.014
—X=0.1

0.012
—X=0.3

0.008

0.006

Electrical Resistivity (Q.cm)

0.004

0.002

150 200 250 300

Temperature (K)

Figure (2): Temperature dependence of resistivity for Ba,..Sr. Ca;Cu;0y.; sintered at Ts=850°C for 60 hrs.

Table (1): Tcomsety TConsetyytransition width AT(K),Tc"Y(K),and E(ev) for Ba,. Sr, Ca,Cu;Oyo+5

Specimens Teomen(K) Te(onsen(K) AT(K) Te mia (K) Eq(ev)
Ba; Ca,Cu3Oiots 88 101 13 94.5 0.026793
Baygo St CayCu30i9+5 99 103 4 101 0.030142
Bao_7 Sro_3 Ca2Cu30m+5 115 141 26 128 0.035013

Table (2 ): oxygen content(d) and the average Cu valence for different composition of Ba,,Sry Ca,Cu3Oy¢+5

X ) v T. (K)

0.0 0.012262 2.00817 88

0.1 0.048241 2.03216 99
CONCLUSION superconducting properties of the Bi-2212 phase.

Substitution of Sr to 0.0, 0.1 and 0.3 will increase
the transition temperature to T,=88K, 99K, 115K,
respectively with increasing oxygen content. While
for the other specimens (x=0.1,x=0.3), the resistivity
decreases slowly with decreasing temperature. The
best nominal composition was found to be Bay ; Srg 3
Ca,Cu30,9+5 because of the highest value of T,.
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ABSTRACT

The nominal composition of HgBa, ,Sb,Ca,Cu304.5 and HgBa, ,YCa,Cu;304.5, compounds with x=0 to 0.3 were
prepared by solid- state reaction method and studied the dielectrically properties as a function of frequencies at
room temperature (R.T). it was found that the dielectric constant for most samples systematically decrease from 65
to 35 by increase the frequency from 50 Hz to IMHz. The value dielectric constant was increased with increasing
the addition of SbO,, it was showed that the HgBa, ¢Sb,;Ca,Cu;0g.5sample has a high values of dielectric
constant while the increasing the Y,Ojaddition in HgBa, ,Y,Ca,Cu;04.5, compound produce decreasing in
dielectric constant. A.C. conductivity (c,.) of all specimens are changing from -14 (x=0) to -17, -20 and -46
relative to the doping of Y,0s, (x=0, 0.3, 0.3 and 0.2 respectively) while when doping by SbO, are changing from
-14 (x=0.0) to -15 (x=0.3).

Keywords: Y,05 SbO,, [ Hg-1223] compound
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INTRODUCTION

The discovery of Hg-based cuprates
superconductors, with general formula HgBa,Ca,.
1Cu 0540+ 5 (1=1,2,3----8) (n is Cu-Olayers) (1)
represents the most interesting homologues series
out of all known high temperature cuprate
superconductors. Undoubtedly the primary reason
for this is the high critical transition temperature
exhibited by this series (2). (Hg-1201), n=1,has (T,)
of 94 K , (Hg-1212) has T.=127 K and n=3,(Hg-
1223),has T, = 135 K ,the T, has been further
increased up to 150-160 under high pressure (3).
All the super phases of the HgBa,Ca,.;Cu,0s41045
(n=1,2,3,...8) have system crystallizes with a
tetragonal structure cell and perovskite layers (4).
That is why these compounds are promising
candidates for a number of possible applications.
However, the scope of Hg-based superconductors'
application is not all wide, because of difficulties in
reproducible synthesis of samples containing only
one superconducting phase; the toxicity of several
substances that may be formed during the synthesis,
chemical instability of the cuprates obtained (5).
Unfortunately ,there are still problems concerning
the phase stability, especially the presence of CO,
and humidity. several reports show that the phase
formation and superconducting properties of Hg-
1223 are enhanced by means of cation substitutions.
The critical current density and phase formation of
Hg-1223 can be improved at doping by high-
valence type Re, Pb or other elements (6,7).
Electrical insulators have very few free electrons to
take part in normal electrical conductivity. Such a
material has interesting electrical properties because
of the ability of an electric field to polarize the
material to create electrical dipole, thus insulating
material moleculars are called (Non polar
molecules) (8). As well as appearing dipole in a
material in the presence of a field, dipoles may be
present as a permanent feature of the molecular
structure (9).

The dielectric constant is an essential property of
dielectric materials. Hence, its determination is very
important. There are many techniques have been
developed to this end. The most used technique
depends on the measurement of either reflection
coefficients or resonant frequencies. The aim of the
present study was to determine the effect of
(Y,03Sb0O,) additives on the dielectrically
properties of the Hg-1223 compounds at room
temperature at room temperature.

EXPERIMENTAL WORK

By using a sensitive balance to appropriate weights
of pure powders of HgO, CaO, CuO, BaO, Y,0; and
SbO,,synthesis the samples with chemical formula
HgBa, Y, Ca,Cu;04.5 and HgBa, ,Sb,Ca,Cu;0s.5;,
with x =0 to 0.3 by solid state reaction method, as
starting materials, according to the general chemical
formulas:

HgO+ (2-x) BaO + x (Y405 or SbOy) +2Ca0 + 3 CuO — HgBay.Shy(or

YX)C32C11303+5

After the weight of each reactant, the powders were
mixed together by using agate mortar to
homogenization the mixture and to form slurry
during the process of grinding for about 30-50
minute. The powder was pressed into disc-shaped
pellets 15 mm in diameter and 3 mm in thickness,
using hydraulic press under a pressure of 5 MPa for
1 min. The pellets were presented at (850) 'C for 24
hrs. by using electric furnace (Carbolite) at heating
rate 5 °C/min and cooling to the room temperature
at the same rate of heating. The tests include the
dielectric constants (¢'ande”), (tan J) and (o,.) as a
function of frequency applied field in the ranging
from (50-1M) Hz ,at R.T.

RESULTS AND DISCUSSION

Dielectric constant for of the nominal composition
of HgBa,Ca,Cu;05.5,HgBa, Y, Ca,Cu30q.5 and
HgBa, ,Sb,Ca,Cu304.5, x=0 to 0.3 as a function of
frequencies at (R.T) are shown in figures (1-3). It is
noticed from these figures that the values of
dielectric constant are sharp fall and high at low
frequencies and then gradually descend into the
lower levels when the frequency at F >10* Hz for
all specimens. This difference in dielectric constant
values due to the polarization, polarization
categorized into several different types in terms of
the displaced units: electronic polarization, ionic
polarization, orientational polarization Space charge
or interfacial polarization (10, 11). The only effect
of polarization that keep pace with the high
frequency domain is the electronic, so the dielectric
constant data decrease with the increase of
frequency. As it can be seen through these forms
that additions of Y,0; and SbO, drastically lowers
the dielectric constant at low frequencies of HgBaj,.
«Yx Ca,Cu;04.5 but at high frequencies (especially
at 1 MHz) the lowering of € is marginal. It may be
noted that in the present case, at low frequencies,
the addition of Y,0; and SbO, claim to a decrease
in the values of dielectric constant of HgBa, Y,
CayCu;04:5, and HgBa, ,Sb,Ca,Cu;O4,5with  a
notes small different in the dielectric constant ratios
between x=0.2 and x=0.3. The decrease in dielectric
constant values when replacing Ba by Y is due to
the difference in atomic size between the two
elements.
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Figure (1): Dielectric constant (5:) with frequency for
HgBa, Ca,Cu;0s:; specimen
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Figure (2): Dielectric constant (5:) with frequency for
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Figure (3): Dielectric constant (g;) with frequency for
HgBa, .Sby Ca,Cu;30s,; specimens

Figure (4) shows the dielectric constant values as a
function of Y,03; and SbO, additions at SOMHz for
HgBaQ_XYX CaQCU30g+5 and HgBaz_Xbe CaQCU30g+5
specimens. It is obvious that the replacement of
BaO by Y,0; gave values of dielectric constant
higher than the replacement BaO by SbO,, this is
due to the difference in volumes of the ionic and
atomic size between the substituent. It was seen
that decrease from567.13 and 65.5376 for HgBa,.
«Yx Cay,Cu30g445 (x=0.1 and x=0.3) specimens to 54.

379 and 26.378 for HgBa, Sb, Ca,Cu;0g,s (x=0.1
and x=0.3) specimens respectively.

Figure (5) shows the specimens at 1IMHz it was
found thatdielectric constant values for HgBa, Y,
Ca,Cu;04;5decreasing from 43.633 (x=0.1) to 9.031
(x=0.3) relative to the doping ofY,0O;, while when
doping by SbO,increasing from 6.38055 (x=0.1) to
6.35988 (x=0.3).
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Figure (4): change Dielectric constant (g;) at 50Hz

with doping for HgBa, .Y, Ca,Cu;30s.; and HgBa, ,Sby
Ca,Cu;03:; specimens
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Figure (5): change Dielectric constant at 1MHz with doping

for HgBa, Y, Ca,Cu;0s.; and HgBa,..Sb, Ca,Cu;0s.:;
specimens

’
The increase (6‘ r) value in HgBa;4Sby;

Ca,Cu;304,5 specimen to 567.1309 at 50 Hz, also
raise of the dielectric constant value to 43.6336at 1
MHz ,which are illustrated in figures (4,5) due to

’
the increase of the pores. while decreases (8 ,,)

values with increases of the doping from 0.0 to 0.3
for all specimens at 50 Hz and 1 MHz a leads to
decrease the total pores. Ceramics are generally
non-metallic inorganic compounds, e.g. oxides.
These have excellent dielectric properties. The
dielectric constant of most commonly used ceramics
varies between 4 and 10. These are used in switches
in plug holders, thermocouples, cathode heaters,
vacuum type ceramic metal seals etc. (12).
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. . . ( 5”)
The results of Imaginary dielectric constant ,

are plotted in figures (6-8) with frequencies for of
the nominal composition of HgBa,Ca,Cu;0g.s ,
HgBa, Yy CayCu30g:5 ang HgBaySby Ca;Cu;0gys
specimens. In general, a dipole tends to align itself
along the direction of applied electric field and for
ac fields tends to follow the field and be in a phase
with it. However, the interaction of this dipole with
other dipoles in the medium prevents this and this
leads to dielectric loss. This loss appears as heat.

"
This dielectric loss is connected with (8 P ) (12).
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Figure (6):Imaginary dielectric constant (&) with
frequency for HgBa, Ca,Cu;0s.; specimen
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Figure (8):Imaginary dielectric constant (gr ) with frequency

for HgBa,..Sb, Ca,Cu;0s.:; specimens

The loss tangent (tand) with of applied frequency
for of the nominal composition  of
HgBaQC32CU30g+5 N HgBaQ_XYX C32CU308+5 and
HgBa, ,Sb, Ca,Cu;04.5 specimens as shown in
figures (9-11). It was noticed from the figures that,"
Ionization losses occurs in gases and solids having
pores with entrapped gases. With the rise in field
strength applied to a gas, a stage is reached when
the gas molecules gets ionized due collisions. This
leads to enhanced conduction leading to dielectric
losses" (12).
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The results of A.C. conductivity (o,.) of the
nominal composition of HgBa,Ca,Cu;0s,5 , HgBa,.
xYx C32CU308+5 and HgBaQ_XSbX CaQCU30g+5
specimens are plotted as a function of the frequency
, and defined by the figures (12-14). Figures (12 and
13) showed that A.C. conductivity (o,.) of all
specimens are changing from -14 (x=0) to -17, -20
and -46 relative to the doping of Y,0;, (x=0, 0.3,
0.3 and 0.2 respectively) while when doping by
SbO,are changing from -14 (x=0.0) to -15 (x=0.3)
as shown in figure (14). For dc conditions, the
current that passes through the capacitor will be
determined by its dc conductivity. As the frequency
increases, more and more of the bound charges will
start to oscillate out of phase with the applied
voltage and will contribute to 6, (13).
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CONCLUSION

In the present paper, the authors have successfully
synthesized he nominal composition of HgBa, (Y
and Sb),Ca,Cu304:5 compounds with x=0 to 0.3
have been prepared by solid state reaction process
.We have investigated the effect of simultaneous
doping of Y and Sb at Ba site of Bar-O layer in
HgBa, ,Sb,Ca,Cu304:5 and HgBa, ,Y,Ca,Cu;0s.5
with special emphasis on correlation between
dielectric constant properties and the observed A.C.
conductivity. It was found that the dielectric
constant for most samples systematically decrease
from 65 to 35 by increase the frequency from 50 Hz
to 1MHz. The value dielectric constant was
increased with increasing the addition of SbO,, it
was showed that the HgBa;oSbj;Ca,CusOq.s
sample has a high values of dielectric constant while
the increasing the Y,0; addition in HgBa,.
«YxCay,Cu;3045, compound produce decreasing in
dielectric constant. A.C. conductivity (c,.) of all
specimens are changing from -14 (x=0) to -17, -20
and -46 relative to the doping of Y,0;, (x=0, 0.3,
0.3 and 0.2 respectively) while when doping by
SbO, are changing from -14 (x=0.0) to -15 (x=0.3).
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Histological study of nasal polyps of affected patients with Chronic rhinosinsitis

in Mosul/Iraq

Enas A. M. AL-Layla (1) Basima A.Abdulla (1) and Hana K. Ismail (2)

(1) Dept. of Biology / College of Sciences / University of Mosul (2) College of Veterinary Medicine /
University of Mosul / Republic of Iraq

ABSTRACT

The aim of the present study was to find the presence of biofilm within the tissue of nasal polyps ,as well as to
investigate the microorganisms that forming the biofilm .Also to study the histopathological changes of the nasal
polyps that accompanying the chronic rhinosinusitis. A sample of (11) specimens were collected, (4) males and (7)
females who suffered from chronic rhinosinusitis. Samples were collected from Al-Jamhory, Al-Rabea and Al-
Zahrawy hospitals in Mosul City, for a period from March 2013 to March 2014. Specimens were preserved in
(%10) neutral buffered formalin and histological sections were prepared and stained with H and E stain and Gram
tissue stain. The results revealed the presence of histopathological changes represented by infiltration of
inflammatory  cells especially eosinophils, lymphocytes and macrophages in addition to necrosis , oedema,
hemorrhage in mucous membrane of nasal sinus as well as presence of bacterial infection , in which G™ and G’
bacteria has been isolated and it ratio is (%11.43).
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The allelo pathic effect of Conocarpus lancifoliu plant dry leaves and aqueous extract on some
vegetative and flowering characteristics of Calendula officinalis

Zainab H. Al- Akaishi
Faculty of Agriculture / University of Kufa /Republic of Iraq

ABSTRACT

Two experiments were conducted to study the effects of the dry leaves of Conocarpus lancifolius plant and its aquatic extract on vegetative and
flowering growth indicators for Calendula officinalis plant. The first one was a field experiment at faculty of Agriculture /Kufa University
during the spring growing season of 2013 -2014 , where Calendula officinalis plant were cultivated in plastic pots and treated by dry leaves
powder in ratio (0,5,10,20 gm/kgm soil). Randomized complete Block Design was used with three replications in five plants for experimental unit,
using Duncan's multiples range test to compare means with probability of 0.05 level. Laboratory experiment was conducted at the laboratory of
the faculty of Agriculture /Kufa University during the spring growing season of 2014 , to study the direct allelopathic effects of the water extracts
for leaves of Conocarpus in germination of Calendula officinalis seeds in petri —dishes and treated by cold water (at room temperature) and
boiling water extracts and prepared concentrations of 25% , 50%, 75% and 100% as well as the control treatment (water). Randomized complete
Block Design was used with three replications.

The results of the two experiments were as follows:

1. for the field experiment: there was inhibitor effect in vegetative growth character in 10, 20 gm/kgm soil which ,causes inhibition in plant
height ,number of leaves, leaves area, shoot fresh and dry weight(gm) compared with control treatment (distill water) which give higher value.
Results showed the difference in flowering growth parameter campered with control group.

2. the lab experiments: the results revealed that the extract treatment caused significant reduction in germination percentage for seeds , plumule,
radical growth and plumule . Inhibition effects were highest for the cold water leaf extract than boiled water leaf extracts. All concentrations of leaf
extracts caused reduction in growth parameter but 25% concentration of extract by cold water caused an increase in Plumula length.



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

Johl LS Gagiti clalitead) e Al 30 5l dlaa)
ol s s Ghbl ge JS G udally Al
oS5 A o (23) Al (B o B -ASE)
Dl lal ool A als ool sl e (53
O e (24) Al n @Sl (% 18 —16) (M sy G S 53 <0
i) Cali g 3 Yy s e alins i) sale

JE:\LJ\ 48 e a3y A Hall sda lgéﬁé«e.\ﬁu‘;s sl
S0l ) el B 3 L
b s 5 ol & Conocarpus Iancifolius ow)\S
. Calendula officinalis ) =3

et (G4l g I g

2y il 4y el Y

Pl 48 daals [ Aol 0 LIS @l pine Al el
Sl El Ay (mal (2014) o0 sl
il B Al QeSS il @Y Sl paliiuall
) S ) et 3 Glld g o sadY) il s

DS s Gy Cen tclial)l padiidy ge -1
) (s e 2 488D dasls [ Aol 30 AIS 3 (3os (g0
ﬁ)sgad)ué)}‘shtyaa}}\.@sahﬁflhw«ZOI?au
A Al Gt W S8 Caatl sam Ay b
xy el 48 5ad 5 45 5 ) ya Aa Sl seS) ol Jlesialy
Anladl ddaud 5 OMMLA;MM\ Gyl cuala Gl
ol Jaiey Gsanadl Jas laaes ((Moulinex)g i 4h Sl

cJleria) (a3 gmnsall Jain g cale 0.2 4ilatd

(il claliiuall judast 48 4k -2

U Sl palied) s sl S paliid 12
(25 21) Ge S Sk s G S @l §,5Y
ciliis & ¢ (%100,75,50,25,0) 581 jumad & cdlld
ARDE b sl AeSa daala ) ()50 (b laliiill

Sl el aliiiee past 0 r il ) Galitil) 2-2
Al dg k) lsha Jledinl gu)l& 8 &) s G, Y
e ela U el Jadind g (25 21) e IS ey
LAdlad) 4l 30l (3 saea ) 100 Ax

Al st lo paall & ilgihgty b dlas 3
S5 ) dadda 8 Aol LK B g0 sl
A el il e lgbhatip Wdje gmpal piaal ) bl
%0.1 385 3530 35 53lay Alesiead 3l en Cadic

A(26) ki elall Lelue a3 ey o(ilE e 3adl

Gl e sy (10) ce ) g @hbl B s 3N -4
(Wathmann- No.l) &, més 3,4 Jle JsdY
IS Capal 5 cam (10) Lty Asne 5 s (3ubl (b A gumsa
S @) paliiee e do (10) ik
A oS5 J ) K B Jaas ¢ %(100,75,50,25,0)
g @lldy 5 (25) 50n daoms fsall b GLLY) Cang
DA &5 3 Loy (15) saal &ail @ydiud L(27) 43k
Al Al ase Jad 5t Ay gl Al Qlus
Lol ) all s s Aol 5l ml ge Ll ol

AUl Adabeall s 45 53l

100x L A aae= i 4y i) il
PYSIR

AT

W) Y Calendula officinalis L.o) =3Y) Cils o<y
degall Ay Glils e el Jadi Al Asteraceae 4S8l
Leie LESN & 55 < e 51 ) 5 (g sl LIAIS Laladl
s (1) ¥y o a8 5 Al 5 WIS A3 (ol 2 Y
W g s ol Blan B i el d gl il o
Dl lS 4ne Sy 5 Gl V1 gl el B a1l
Gsins au giall Ganll adl (e Ll dik g L (2) calid
L @y o dad Ay adll Al ) SV e g Lgydl
Cole 7 o skiy pas 20 sai bk il ol i ) e jiase
Gl daaal 0S5 L (3) Wil e @l e waed Jasy
Jalla oyla jf axiy ¢ gail yu)ﬂbLu‘u)Su\)ﬁY\
Fpan )l olall A giiall Ay e 3l L Jee A daga s alaill
‘ua.\aY\ 4;,—°‘ el ) CLa.l bl oda ”“\ Mg c( ) gl g
LS 3l b Liel ) oSays leie A il lial) duals
cAaidiall éb.d\ Gl s ‘c_xﬁ;aﬂ aleaty clall Gy
L) 8l 8 el ) DA e e ezl <l (Kay
-(5)
Conocarpus  lancifolius a8 58 Gl 25y LS
Glsime e aay ¢ Combretaceae B
C. g5y (7 «6) C. erectuss C. lancifolius
Jusall LY} aihge Gl & pinge @ lancifolius
& WS (9 8) Ll Ll ks Gadls Ssuns
<10) W piud 5 Sl gl 5 agual) 5 L2l 5 5al Cosia
DS Gyl S ol @l gd cblal e sy (11
o o B e 2000 S Y aelsn ) Jeay e il
oy G 0S5 (12 (1) pm 250-60 0 Lo o ks
o 3772 lpm e 5 an 14.7-6.8 Ll sl ddina alsie dma )
(14) 055150 giSlass aw 22,4 Lialue Jaeas ¢(13)
4Lyl Hairy glands 4 adll sl (e nall e (g gia g
Non hair secretory structures 4y =Y 4,3 j# Sl 5
leabaus 1,0 sl Wise s Giyy §oY) G oS5 ¢
Gusadl ila o Ada 22 oy ae el ek
Tpulu) Regall Al s e Ling (13) GLsY) s
okt a5 5als dgal sas el e g phay aal)
Sle 48 ) ALy o(15) solall Ghiidl 8 b sai de ul
e dS bl ey Al s el s sley Ciliad) A gl
Coa sy eyl Ly maalls Ry Aakl ol )
ssail 1B (3oaly mlal Jp b Dade |l el )
(16) sl Zlan il )55 ALK 5 iy o ol
LS Jge dsa s il A 3 alh JLLIYI 5 el i
i § Allelochemicals — 4gbheS ,U\JL‘ POV AT
Six o dad) )~ ks el J8 e @@« Phytotoxine
‘;.m.d.aéj\ <3 A (17) 4l 3 sl uLaL.\J\ S g }4.165
Uad sl o cuads Al ABGUY) s ) sl of (18)
(g KON sl oLl & il AL 4 gl
el el gl e Aol (mleal) el @l
Gl LaS el Gl g g 3 el g sl et cclay gl
I Y A e e ool sl () cls s
Al LS el Al LSOl a0 Ll g
Gl Al gl oxh 5 L(21 —19) A ) lS el
e ) o el caline 8 A WY S Hd) s (22)
s QoY i) dall B I A Al 3,
WS CIRT. U  PRe i O NPCT PUS ¥ I P O |
Gl esdSall Gl 3N Aid claliiead (23)
).uL: u\ Caaitial 45"”} «4..1‘).\”} Lg).u L_QL\LY 48l dﬁﬂ\}
J)La «55 Ua.u.u )45‘ oS ‘EA:.A\ ‘54\.45\ db}‘)“ ua&a.u.u
o Uit FSY sa o Ul aliiiadl oIS gps 8 iy
)AJLI ULSJ UJJL:....J\ ‘_"ﬁj ‘5).\4 dL\.L:\ JLuu.uLa ).ma.“ d)b
Gk B il Ayl Jsh 8 Uais S cilialiivl
3 d claliine el LS dlaiall @iyl b 4 Ay )

Vol. 11, No.1, March 2016 141



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

Cla & oMl pe) g mall g pendll okl o540 -
Ayl Al Aol clall 5 pemal) ¢ seaall (kI o)
JS e Apad Baay JS (e il &0 QA 6 a s
goanall dhod Leaal ey Ll e il B Aldlase
Jlainly 5ohI (o5l 335 g3 g sand) o (g madll
Aedae Jadi iy Gulss ) e

Glaa &5 Tl at) g pmdl) g senddl Glad o350 -
Ll Algs B el clall (5 sl g sanall Gl o540
Gl aagy el A iy oSG clall akad S
o) Gsh pals Leg 14-7 324l sam A ) Gy
-(29)

gl g sendll a2

ol g senall duad 3a i )2 £ senall a5 -
ST Jaly el Cuaia g Aallad) By Y1 A 5Y el alue
p 455 Aaon (JheS b B bl A Aie 385
i bas s IS0 )5l Cish gaad g delu 48 adl

leald 2ay gkl el ctilall sda Jue a3 1) edall 2 —
aldl (& Lt N sad s Glea & A Al e
At by JS 5 Lelawa 2] AN

i sall clia -3
uUhJ\u.Ah_lLng‘)LAJY‘#wE ( )a‘)A‘)l\‘)jné—
.\a_l\uu‘%_a).u ka&u\y%)mnhjdshg 4_\;\.\.«5\

L@JJMC)M\jAJAJ\)LSuAu.\.\LMum
SAAJJSA;QJ“)Y‘L_!/\_QJ.\GJ.\MQLA;F sl aae —
RN

Sy

Zaliel i i)}
&

1y palal) A ) il Y

3 555 padanal) 5ok gw dalall il (1) JSal g
Ll & Conocarpus lancifoliusgw )S 580 G, 5Y
Lia ) &ua o Calendula officinalis o) s=3¥) <l &, il
o el iy 580 sl aay e LU 4y il L) (aliss)
Uil Lty 8 sl Aldae 4 (%0.833) 45l dpatll b
Y drad paliiudl %50 38 5 B lay) A Jaa
S el e o6 Al gm0 ¢(%0.033)
s rall e s sS Al 3,8 aliined%100
uLuY\ 4..u.u ‘55 ua\.sa.iY\ u\ EIRY Y Cuau ‘_‘,J‘).\l\ ‘;s
JJ A):..!J M..u\..ui\ Glaliiiad )45\); & LIAJL L\.uLu ;u.uLLu
i Ll Aledl 390 5 die claliiall el i) )
Jm,sut,‘m@ﬁ”(u;ﬂ,m\,ay,gﬂ\s)m g\,ﬂy
Sl (e LIS (5 gimy G S A @l o LS (30)
Ssa sl A (31 623) oY) Ladis e Joxs I 43 }uw
Oe ST lal sl (g gl A0 L ) ub.S)A‘ Ay
Caltindl 13 Jeay Lee el Galiiud) b Ll 246
doyu e B ) ALesl) GlSjd)l Gan o g
s o e (33 32) 0o IS Aup me G M il
d.\a_l )AIAS d«v_i P} u’i 4_u|.\l\ Q_N}.uﬂ‘ d—\A )LJ\J\
o il b eyl das pmis ) @3 Jallyy ¢ gy
A_MLL“ A_i\‘).\L\u A.Mu}‘)l\ d}lﬂ Lﬁ Lﬁ)—"-“ ).ub Sllia u\S O
S s Aradl 5 2,0 Akl claalinad) g dalall iy
laliin ol 3805 G Sua (2) A JSA) e WS
Lpfil) Aa )y (8 aalys Ay N Jskl Lsiea Y Fa) Al
@ (p 4.12) L2yl okl Jane ol alis 8050 5ol
IS5 A Al Jsb Jae (il Lain ¢ 5 gl dlales
A o g o(me 0.67) G Y il Galiiual %50
DS paliied %100 Sl s ol el oS
sl ;\)3:‘ ‘;\ EIRY ‘55 ;...}MJ\ RELEY) .J‘)u\} ‘;:Ld‘
Baline 3 5eS Adladl W 580 i Jand S e o clalini)

s 15550 2 adalls Ly ) Jshl Jama Gl —
oo Wil ddais e Adys W Joka Jame ikl &5 de) )50 e
G aeal Jadll 3T A i JS) Al ey el
A sl Jishl (8 &5 syl Jsha Wl dlabeal e

-(28) Aaladll aria il Al pand Jaeall 34 G (i

AgM8a) 4 el L3

) Luvia g Al ad Jifle 8 Al A el oy e
2014- ol )3 pesadl DA 48580 daala b del )30 48
Gt A eSS0l Y1 g A ¢ 2013
g (B alal a3l (g madll el jh5e
WS B e S a Sl Gl G d Cmea . aY)
A 2013 3 S 0 080 jed B A3 Aadla B Ae) )30
il Blsee At (B she G5 o gy ¢ Lebilai
el ol Jlexinly (8 el Caadd W g S
@yl cimle @l aey dels 48 32 5 65 5, day
g5 el Anbhd dhun G A e Al
cale2 alaid jhd Jaie §saeall Jas Wasyy ((Moulinex)
Ly (phall 5 e dasl) (e QS Aol )0 ladd s S
PR EUEWE P PN I T Y RN PN PR B |
Jala Tam G e b (sSfae 20 <10 <5 <0) aier cpabadl
Al ) adY) Gl eols ce ) el Gty cuilald)
2013/12/15 gk 4bu) Euro garden 4S5 (e o5
A il as ol I el Bl g1 cane 20 W el cpilin B
W) 4 giall lelhill apacsi Jleainl Aul b
@y, ¢« Randomized complete Block Design
Sy ) e Gllas il e AHladl Gy cc ) Sa
%5 Juial (s siwe 22 Duncans Mutiple test asaall saxia
-(29)

AgfEa ) 4 il A g jaall cliall g clulidl)

L caaal : ‘5)..43.“ )A.J\ [ P -1
4_|Ld‘5 )A.J\ FM.UAUA-LI)‘A;“ Slaall g_z\—.mhs.“
Hede dl U el @l Al e ) bl Jseas
rctaladi s 2014/4/15 g s dam a5 5 S (00

G fe (30 el Ol i) uld B () il pli ) -
@l JS0 &y el 5 ansal oty i) A Y &) e
Aedama Jadi S

O8I SN 3590 2 s 5 5(Melandd ) @),V 2 -
Aedane it s A a0 Baa 5 S (e Apdial) UL (e s
Sle Naldie) 48,50 daludl s & 1 (Pa) A5 dalid -
alll & G e Gogear G ey Al dalee
) aal gl 4 S Aaluse

IS G Afl sie 3 )smms Gosl 5 230 48 )50 dalual) s
2 Lgi)y @iy o) Se CBALY Ay sedll claal e @l
1 Aabiay & is pal 3 sl & (@leY oo G,V Juad
s sy LS B,V Gy Ay US e pm
Gl o ?45 40 ey JloeS OA @ Aalaal doglea
B0 dalee Jie a3 85 ¢ @0 Giladl @5 gl
Al ddaleall o

(o) il 31 o U Cilall ol ¢ Lo 530 Alana = (P 8 fl e

() 0a 30 Jalall o 4l

Vol. 11, No.1, March 2016 142



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.1, March 2016 143

3 gall Allsall oy 1Y) Adlad 300 5 ashy Al jualdl Adladl
& eay Jb el oM sy B Baga sl RSN
Gl s .(34) Ly Ny 5aalS 50 6 Aladl) daua)
Sigan ) ddal) ol Jae Ji 2Ll sl palitus glacy
2S5 s el Allad e s A sl Ay
I35 Cumy el o3 S5 day W el Laliti

A(34) bl s e LY b il

0g
08
07+
) g e
05 n 0%
B 25%
B W50
03 5%
0zl | 100%
01
U !

OB il el Lgiad) Ll & Conocarpus Iancifoliusous AS 5580 3068 W 318 59 DRI @k ¢ JaIall 8l :(1) Js&
Calendula officinalis

s Jsb

3 BmO0%
25 = E25%
), ; | 50%
%
3 % 75%
lll..u---u...,I 1.5
= 100%
x. 1
= 0.5 1
o ni

O aBY) bl (am) g Jsh A Conocarpus lancifolius (w S sis<) Sl @ o6Y W 38 g DA @k ¢ JaIal il :(2) Jsa
Calendula officinalis



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

() 222 dsha

O LS e gy dle 5850 Ledadii) de lle dpen
Jsb bl o Jaxd (5 (35) psand) o34 dadia 3
Jliy a3y ae BUEGY) o dasd Y gl g sendl)
Lhasl cOleliilh dals clayb chil Ll deidlas
S g A Alije ) g Lee 0SS GnsS dpasal

+(33 <20) Lsdadl ALY S5 Y das 4Ll S,

a5

25

15

05!

gy claliiadl 35 Jals i (3) Jsal g
Ay o) ol cmady o ial Jsh 8 padanl
S5 AL el dob g disee e Gl
S Y S aal 5 Jandil A 50l Bl cclalatil)
aldie (& %50 5SSy ((aw 0.33) udal Jshal dase J
%100 S5 5 sl s 8 Ladn ol S S
L) 13 s gm0 e ol el paliiall
il W) paliiee (g0 JS1100,75,50 38 3 (e S G
) st LS jo e cilalitiua oda ol gal (1 ol

# DG
w25

] ‘IE[!'-'/|1

OB il (am) dall Jsh B Conocarpus lancifolius s S sis< Gl 3 ¥ W 318 g DAL @k ¢ Jalal il (3) Jei
Calendula officinalis

SUE) (B u S gissl ol A8l (3, Y1 Eeaana il (1) Joia

Jira (alY)) <l jae JuS Al
358 [ 90 80 70 60 50 | s/ed
17.06a | 26.30a | 16.30a | 15.70a | 13.70a | 13.30a 0
14106 [ 16670 | 14830 | 1) ooo | 1676 | 11336 | 5
12.90c | 1433¢ | 13190 | 13670 | 11670 | 11676 | 10
10.66d 1 13.50d |15 g34 | 11.33d | 8.67¢ | 7.00¢ | 20

lpans o CliST Y 0 gae S Gande lgasdi Dans¥) g padl Jan S Y aead
0.05 Jlaial (5 e die 3 ganl daeie <0 LIS/ Cusn b gino

Al Ay o) il 1Ll

g Y B J Y o (1) sl L35 ) 5l i) i
C)S 58 @ s 3S580) e B ale IS
vie au7.00 gl Jue 3 J5a) el Jaw 85 . ddla)
2 3 4,)ad) Aldadd s 13.30 e B )lie aaS/at 20 585
Al (IS a5 90 &ysead Bl B G s (B ps 50 A yeall
i bkl Aldes o @xSfae 200 58S 5 B disies (55
Lo ae 43l aSfae 200 S5 4 oaw 13.50 <l
i Ay an 2630 Lxe clall gl g1l Al 3l
O8N B elysina

Gonma 55 sk Jb ol gl o gl e iy
G il )y lee a8l cls @l
Slo LA L Al Gl e W sial cay 5 s
Al sl Ay jeaall elal) Jady uSilly &5 a00
Gl oadl el Ll o Jesd Lsid S e A
.o a8y

Vol. 11, No.1, March 2016 144



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

0080 (b S ool il Alal) (31000 smnna il 1(4) Jsan
ol e g (1-cliaf) gudally gl £ sanall dilallg (g skl

sl g ganall g radl g ganall S
IS ST ST 58 #isfee
sdall il il skl
83.67 ab 0.71b 042b 1.11b 0
78.67 b 091b 0.78 a 235a 5
78.0 b 122 a 047b 141b 10
92.0a 1.18a 0.64 ab 1.47b 20

Sl s Gas ) (2) Jeaadl 8 )l gl
Jane B Y <Y 20 Jaea 8 G S5 sSY (355 (5 snnna
Gl e Ji S A 580 0 535 ae 35V S
533 &b Gam ¢ axSfae 20 S e B Gl b
50 Gy pead) 23l 2ie 35 )l Alalaad 3855 6.0 po 45 )lia 385
3,5V e Jaee 8 (RlAY) 138 el i ey
90 4y penll &l 3355 11.0 &b s3SI ) 26 o sy
G s Jaee il Cum 3 k) Alddes ae L ie Loy

O L e Ggies cgi Al 5385 16.0 axie

Vol. 11, No.1, March 2016 145

ey o LSS Y Dpae S s Lpasdi DaalY) Cigadl o A Y aeal®
0.05 Jlais/ (s gisso die 3 gaslf saeie S0 LIS/ Cuun Ligieo

O AR 380 al (5) sl 8 sa ol il el
(BN  RCEEE TPN I Y SEUEN I P> I P
8y ae Boal) i Jae BB Cua oD 2
vie aw 0.87 a0 phil Jaa Ji alis Alexioua) 3 5
ve aw 233 5 1.04 (1.03 o &jae aaSfae 20 385
s e 3,5 Gsamse (0 @3Sfoe (045 ¢10) 58 3l
Alall 3V Bomase Al o 4nd Jpaall 8 pll el
a3 Jara 8 A gime AT 25a s ) 53 Gu S 580 il
& Jame ol A5,)laal) Aalae kel 3 ¢ 528 i) bl
S A 50 e JS e Al 9.0 AL et axe
e w38/t 20 510 S xie 7.335 8.0 Jame bl
&b oalial s oS g AL D e G G
oo Lsine camiddl Al aaS/pe5 5 pll el s Jaea

s AY S Al A

o oS s Sl A 1 Gsaaan Ll 1(5) dsse
LB a3 g (an) Bua N kb

Jéagﬁw‘)ls‘giﬂ\ PN o) (§sama il :(2) Jdoa
Aalide 4 pae Jal o PIA (clifdd ) @l

Jaxal (ps) Sl s 3
90 80 70 60 50 pis/o
926 | 16.0 90 | gg7a | 667 6.0 0
a a a be b
7200 | 200 | 7004 6 67c | 667 | 6670 5
c c be
7.00
7.86b | 8.67d | 8.00b | 8.00a | 7.67a a 10
7.80b | 11.06 | 27 70 6.0 333 20
a b c c

i) ase () BoaSY kb adS/ad 38 Y
9.0a 233 a 0
6.67d 1.04b 5
8.0b 1.03 b 10
733¢ 0.87 ¢ 20

ey e CiliRS Y Jpac S8 et lpandi LoalY) i gadl Joad A CYoeall*
0.05 Jlaial (5 gise die 3 gaall dreie <0 LIS/ Cuen bgino

Gonnay Alabeall o (3) ay Jsanll 8 82l ) F ma s
PR U PR W L P R T TN IR
10 038 e S G Y ecball 4850 dalisal Jaea b
o Pan 149 (115 4l 45 Galuall Jaee i 225/2220

Cam 217 il s shasd) Al e 4 lie N 51

b om S sissl) il Aa (3,0 G saaas il 1(3) Jsa
() 4 ) M Aabisall

gty e CliRT Y D gae S Gads L LoV g padl Jani 3 Y 2eal
0.05 Jlais/ (s gisso die 3 ganlf saeie S0 LS/ Cuus Ligieo

L) A 5 a5 & pumdd sail) D e S (e ety
A lelaliiaes Al 35N G o
ST EYPIPIRNG BN o Ce P R IR Y. B W AP
Y sl AUl e LESH (55ma LS5 s o )

A Cus (31 24) Y b e ded S il
e s (sl il @l LS el 038 (ga el ek
cinnamic s benzoic acid Jie 4dgudll (el sl Leanl
O S35 .(36) sl s Ay pmdll o) 32V e e ) acid
Gimr 3alasS Jaxd elall 6 4830 o sl e 4 5L 9 5
bl & e A (i ) o Sl ¢(33) by
Bl 31 Gsmmse f Liad Al Al ol i (o0 sy
5-1 Jgaall) o a8 il &y sl cliall 8 Wl & 5 8
Claliine Aldaal) cililall AUsin) byl e jud 85

D)5 D Aa e sm s (I asm iy G S5 S0 G
Uil 3 J sl Uy DAY LaY b Jexd 8 4le

ALY 5 inal cilisel dee e Ll PR e il

-(37) W

AL 8yl e Al GlS el ) a3 ) qadl 2 gen Lay
ol dlaill e g el (B glsall ALE LSl sl

S ) S el e3gd (R i Ay il i el (3150

(19) G CIESY Jads ) L Sl 1)

()i Aalsal pis/as 58 A
217a 0
17.63 b 5
11.5d 10
149 ¢ 20

lpians o bR Y Jgae S Gads bpaadi aad¥) Cig padl Jand U Y aeal
0.05 Jais] (5 i e 2 gaal 2azie 580 LR/ cues bgize

Ol Jae (B Aysiee Gl 8 agas (4) dsandl il
Sy . Aeaiiadl 39 ) GO aa 5 adll g seaall gkl
S A ge Gsie U S/ 5 S0 el
Sl Glally okl sl a2 0.78 5 2.35 aly G s AY)
At 0425 111 caly s 5 shapadl Aldbeey 4 jde ¢ 53
@ sina palddd) b o By A e alally ol o)l
A0 ) Geawad S 8L Ne s Jama G
(oohll ool sl Je 1.47 141 caly Gus ¢ pa8/p220
sl oyl sl Je 0.64 <0.47 caly (s B

G oSS Sl Al G e i oo U
S (4) Jsan il o ldl a8 (g il g senall Gl )50
Al 5 sl B aSfae 5SS g sine G5 A
il oda (b Lalias) 45l cbils chel Ld a2 0.91
2 8 Jaee JB of ands Jsaadl 3l gl Cum s 220,71 &L
Al @y 1o 780 &l aaS/pel0S A ve S )l
S 7867 & g ¢ S5 S oo Lyme ciliay
A5 Alelaad | y3a 83.67 e 43 e




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

14. Al-Mansour AR.; Suleman M.; Afzal P. and Al-
Hasan MR. (2011). Leaf traits and histochemistry
of trichomes of Conocarpus lancifolius a
Combretaceae in Semi-Arid Conditions. Am. J.
Plant Sci. 2:165-174.
15. Anonymous. (2004). Agricultural Statistics of
Pakistan. Ministry of Food and Agriculture,
Government of Pakistan, Islamabad.
G osdll B Jiad L (2006) xes ve sl ae 16
A gl glate (e lad gl sl Adadd) A8
opoadl g J Y Al Jasll jaise
17. Akemo MC.; Regnier EE. and Bennet MA.
(2000). Weed suppression in spring-sown rye
(Secala cereale) cover crop mixes. Weed Sci. 14:
545-549.
Say) B L(2005) - e Gren plla (g ¢ Sanall 18
Helianthus o3 38 3 clal 480 WY1 il yall
LK pieale Al A sad Jal e (eim gnnuus L.
cdhasall Zadla, o sl
19. Rice EL. (1984). Allelopathy. 1% ed. Academic
Press. P.:422.
20. Goodwin TW. and Mercer EIL(1985).
Introduction to plant biochemistry Pergamon Press.
UK. 2" ed. P.:532.
21. Harborne JB.(1984). Phytochemical methods.
Chapman and Hall. Press. New York. 2™ ed. p.:287.
S 32l (2006) -cmn s deme lad g3l .22
O Ofitea geis Sl (8 Geedl) 38 5 Aaleball il o) 2Y
LK yiale Al Triticum aestivum L. 3a) i
<dhasall Zadla, o sl
oy Geal€ ol il @Y ld) claland Ll
Alagg )l Alaiall < ol el Adyg ) Jsha 3 Al
.245-234:(4)7 JAadall 230 S daals Aas
24. Narwal SS. and Willis RJ.(1998). Annolated
bibliography of allelopathy. Allelopath. J. 5:170-
172.
cls claliies i (1999) dese gala 25
Sl Y Gl s vy b Datura inoxia Mill s 593
-(Diptera:Mucida) Musca domestica L.33 3 3Ll
oG Raala o lal) A Lol S0 A g bl
26. Joshi DN. and Gupta SC.(1980). Studies on seed
mycoflora its role in causing disease of Echinochloa
frumentaceae. Ind. Phytopathol. 33(3):433-435.
Jsaladl cls clalitine 535 .(1995) 4k b cdena 27
Al 38kl el oV ey sty <l 3 Cuscuta Spp
il Adas aglall S Hiale
comen 35 el (s ) ey HSLE 3 gena (55l 128
Secale cereale L aLal) sl SL L1 3y .(2010)
Gl gary byl A& . Brassicai nigra L gl Jajall
(1)2 el o0 aslall s Use Vicai faba L ISt
.6-1
Glaldiud)l i L(2000) AL Glae s (gl 29
Triticum Aaial saiy il b dghall Clilal) (and 18U
ol s Hordeum vulgare L. =35 aestivum L.
WL iale A Lolium persicum Boiss et.Hoh
i dadla L aslall
Seae el de Bl QlA e gdld o g0 230
O Aeuse LAl coladl Qs s 1(1980)
el . Jim gl daala Ll Aelall o))

A d Y Sl el fubea w8 Gl 1
DG (53 5 sl el s e i a8 250 L) S 5l
S0 e 8 OSall S 3l g osenddl e e
o s padll U';;l\ 5ad (e
ol o) Adasl & a8 sl Al el s (A
oo Uain ST S oW Sl 35 palite
UV E{ I RO VOOR P FON [ DN RN EG SN ¥
i e S5 G sk BY L) gan el
o3 38 5 335 o, el Galitiie € 5 50k s iyl
s ¢(38) il sai o bl la 8 95 Cumy 3 sl
Li.:\))l\ d)kmus‘)saﬁa)u\ ;w\ualil.m(yozs ‘)gs‘)d
il clialitiue any DUl ) Gl gay S . sl
i ga el a8 g8 Agiliia D5e 0 Aagds Akl S W 380
(40 39) Gl sl Jie &y umdll ¢ a1 sail iadll

JJH&”

1. Bhattacharjee S. K.(2003). Advances in
ornamental horticulture. Vol. 1. Jaipur New Delhi
(Raj) India.
2. Gilman EF. (1999). Eustomagrandiflorum.
Environmental horticulture series FPS-206, Florida
Cooperative Extension Service, Institute of Food
and Agricultural Sciences, University of Florida.
i) S 3 lzeY) (2007). e ¢ Gise e (3
ol o oslal . Aeieail) Adveatl Zadlally Lkl
1k
Jagdae . A3l @il (1987) «(ouse dana el ¢ Gl g 4
23 yal) b emdl — 5 jad) dasdls
Gauiy A3 30 il 218 5 del 5 .(2004). Jte (g5l .5
db el o e S s 5 @3]
6. Hickey LJ. (1973). Classification of the
architecture of dicotyledons leaves. Am. J. Bot. 60

(1):17-33.
7. TUCN. (2012). IUCN red list of threatened
species. Version 2. available at:

www.iucnredlist.org
8. Dela Pena ME. (2006). Identification and
evaluation of reuse- oriented sanitation concepts in
African Urban Areas case study Massawa, Eritrea.
Master thesis. Hamburg University Engineering.
Germany. P.:91.
9. Venema JH. (2009). Land resources of Somalia
,project report No. L 12.Report of Somalia Water
and Land Information Management.
10. Al- Dousari A.; Sorkhoh N. and Ali N. (2009).
Study of bacterial isolates from the rhizospher and
the non-rhizospher of Concarpus lancifolius grown
on crude oil contaminated soil. Euro. J. Sci.
Res.549-558.
11. Marcor N.; Ismil S.; Hossain A. and Ahmad R.
(1999). Trees, shrubs and grasses for salt lands: An
Annotated Bibliography. Austr. Agri. Res. (ACIAR)
56: 316.
12. Engquist JM. (1983). Conocarpus lancifolius.
Available at: WorldWideScience.org
.BJA‘}“ 2c daaa UL“.JJ cu’.t.u‘)ﬂ ‘u-“‘“lﬁ al c@\ﬁgﬂ‘ .13
ol ) Amy 5 5 4y jedae Al 50 .(2012)
b padl Asa .3l el A Conocarpus lancifolius Engl.
49-39: (1) 25 sl 530 aslall

Vol. 11, No.1, March 2016 146



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.1, March 2016 147

Al A 32 1 (1999) ar SN ae e Glaa) (g andl W31
Aad agl gl agld claliiedl A jall il
-810-803 :(4)5 .daws sial) (3, dnall
sl L8 (2000) LBl Cila o S e ¢l 32
dedNl; 4adl<ay  Rassica nigra L. g,d Ja,all Jed
A,y . Triticum aestivum L.ikn)) Jsis 3 5 ,AY)
L33k aals el 30 4K L als
Cu sl bl . (1984) a5 (S8 ¢ gee dalal L33
TSP P PO A RPN PR I T VAN WA
.311-310
Claldinal il .(2004) -0 e dena dad (U 34
Avena ) sl (858l dadle 8 sl ol clal Al
V5 Lollium temulentu L.) sV (fatua L.
el LKL iuale Ay L(Silybum marianum L.)
il Ada
35. Boes TK. (1986). Allelopathy: chemical
interactions between plants. Am. Nurs. 163: 67-72.
sand dhid @i (1993) Lol Jha cauli 36
il Jpane o gl Jsia 8 AL laed)
.37-28 :(2)200 Agadail) o glall il 5o Alaa o el
37. Bhatt BP. and Todaria NP. (1990). Studies on
allelopathic effect of some agro forestry
tree crops of Garhwal Himalaya. Agr. Forest.
Sys..12: 251-255.
38. Vaugh SF. and Boydston RA. (1997). Volatil
allelochemical released by crvcifer green manutes.
J. Chem. Ecol. 23 (9):2104-2116.
claliiual 5l .(1996) S s Jixa ddla < jaall 139
Ay il saiy AV Aol & Jedy) aed dglal
Ak dadls el 50 AIS L jiala
Gl Al s L(2003) . eB dees il el .40
Convolvulus arvensis L.y s Glaliiua didayl
Oe gl CDB saiy <l & Ipomoea Cairica L -J)xig)
¢ astall LS ¢ Hiuale Al .Graminae Akl Al il
48 <)) daala



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 4.487 — GIF: 0.81 Vol. 11, No.1, March 2016 148

Gla clil 5 g 5l galll Cliua o il asll Galiiiag ( BA) omidl J3a Giy il

Antirrhimum majus gl

SV A Gua @l

Gloal & seen [ 2858D Aralas [ Ael 50 A4S

phdjamal@yahoo.com : s iSJY 3

Lyl dilly pailal

e Gl sl paldtiia g opdl Jud) i) il A 521 2015-2014 el 50 ausall 8 46D Anala —del )30 IS 8 & el el
ol J3ul e 38053 B ) el Adlale A a3 s . Antirrhimum majus gad) Gla Sl 5 a3 5 (5 el el Cilica
LS A i sl el apensi 385 il oz (10 <5 <0) el (alitis (o 380 5 EDE 5 1T ikl (200 <100 <0)
< 0.05 Jlaia) (s sise o5 g 5ia (38 I Lia) G lass sl 45 jlie s L(R.C.B.D)

(s N5 iy 5yl el Cliva b gssina S Al (S Lagin JalSl 5 Sl Galdtieey gadd J3ull 5 of gl @ ekl
) Al el i e 35 53 ekl alities T lae 105 o J3d Tl aake 200 g Jalsl sie S Jae Jef o edas
e ¢ S sy sISH e 33 s sima a5 KD e 35V (s i o pmadl g senall Gilall 055l (@15 22 el gl )
el G (sl Gl G5l e sall bl s a3l Sl a3l syl Sl a3l Fledl Jsk s JS A Y)
wob )5 1ma2 100.aake 38.09 s s 1-pt.aske 1183 a2 549 « 1-aludd,y 59.67 ¢« au 44.40)
(p& 2.17 ¢a& 4.73 cans 3.73 cams 8.60 cams 20.03 ¢1-clis 1 520.67

el Gla o 2 Sl aliis ¢ ol 3l Lalidelf clalsh

Effect of benzyladenine and roselle extract on some vegetative and flower growth

characteristics of antirrhimum majus

Zainab H. T. Al- Khuzaei

Dept. of Horticulture and Landscape Gardening/ Faculty of Agriculture / University of Kufa / Republic
of Iraq

ABSTRACT

This study was conducted at the faculty of agriculture /University of Kufa on 2014-2015 season to evaluate the
effect of Benzyladenine and Roselle Extract on some Vegetative and flower growth characteristics of Antirrhimum
majus . A factorial experiment (3x3) was designed, first factor included three concentrations of Benzyladenine (0,
100 and 200) mg.L-1 and second factor included three concentrations of Roselle Extract (0,5,10) g.L-1 according
to Randomized Completely Blok Design(R.C.B.D).

Results showed that, spraying with Benzyladenine, Roselle Extract and the interation between them illustrated
significant effect on vegetative, root and flower growth characteristics, the interaction treatment200 mg.L-1 of
Benzyladenine with 10 g.L-1 Roselle Extract in creased plant height, number of leaves, dry weight of shoots, leaf
content of total chlorophyll, leaf content of the total soluble carbohydrates, number of flower, flower stalk, flower
stalk dirmeter, dry weight of root. (44.40cm,59.67Leaf/plant,5.49g, 11.83mg-1dry weight, 38.09 mg.100gm-1
Fresh weight,20.67 flower.plant,20.03cm, 8.60cm, 3.73cm, 2.17gm).
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Study the effect of lactic acid producing bacteriaon the infecting Entamoeba

histolytica in mice

Osama N. Negres, Marwah J. Mohammed and Asmaa E. Mahmoud

College of Applied Sciences/ University of Samarra / Republic of Iraq

ABSTRACT

Throughout the present study, strains of. Lactobacillus casei were isolated from; Yoghourt, cheese and gut of
mice, two of them are bacteriocin producer. The two strains which are resistant to low pH were employed to
produce lactic milk. The effects of lactic milk on mice experimentally infected with Entamoeba histolytica were
studied. The mice in comparison to control showed resistant to infection to this parasite, This was confirmed
through histological examination of the intestines, liver and spleen.
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Amino acids and fatty acids with some vitamins in eggplant peels
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Mohammed (3)
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ABSTRACT

The present study was conducted to investigate and estimate the presence and values of amino acids, fatty acids
and vitamins in the eggplant peel by using high performance liquid chromatographic (HPLC).The results showed
that, the eggplant peel contains various amino acids at different concentration. Valine, gave the highest
concentration, followed by phenylalanine and proline. Low concentrations were observed for: Methionine,
Alanine , Tyrosine, Tryptophan, Histidine, Glutamine, Arginine and lysine. Then the lowest concentration was
obtained for; Leucine, Asparagine, Cystine, Glutamic acid, serine. Both Glycine and Threonine were not found. In
regards to fatty acid, highest concentration was observed for; Oleic acid, Linoleic acid,a -Linolenic acid, Arachidic
acid followed by lower concentration for Myristic acid, Stearic acid and Palmitic acid. Regarding to vitamins,
the highest concentration was recorded for Thiamine, then Nicotinic acid followed by Folic acid, Pyridoxine,
Pantothenic acid and Ascorbic acid. No Cyanocobalamin was found.
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Making custard with dates syrup, and evaluating it nutritionally and

organolepticall

Abdullah Shakir Mahmood (1) and Fahad Hussein Abdul Sada (2)

(1) Ash-Sheikh at-Tousi University College (2) Faculty of Agriculture/ University of Kufa / Republic
of Iraq

ABSTRACT

Iraq is one of the producing countries of dates, consumed directly or after processing. Because of high nutritional
and therapeutic value of dates, many studies has been conducted for inclusion them in the manufacture of some
food products. This study aimed to use dates syrup as a source of sugar in the preparation of custard with a healthy
and high nutritional value to avoid health disadvantages of table sugar. The sensory properties and nutritional
value of the product was evaluated and compared with commercial custard. The results showed that the addition of
dates syrup has given a high degree of sensory and nutritional value and tasted better compared with that of the
commercial.
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