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ABSTRACT

In this paper we will discuss retraction transformation on chaotic graphs for different cases of
density variation, Two types of retraction will be discussed, geometric retraction and chaotic
edges retraction, We shall study and discuss the effects of retraction on the shape and density
degree of chaotic graphs shown on figures, the adjacent and incidence matrices with be
presented. The density character may present many applications in life such as degree of green
color in plants, net perturbation resonance, signals in the nerve system and so many, we focus
our study on plants, how retraction effects of the degree of green color of plants leaves and
shape of the leave its self.

The variation of the density character shows the variation of the degree of green color of plant
(i.e. Chlorophyll), so we divided in three cases, the first case when the leave of plant is unit and
constant everywhere, or varied from level to level or varied even in the same level line of a plant
leave, each case will be discussed for two types of retraction and deduce results for both types.

Keywords: adjacent matrix, chaotic graph, density, geometric graph, incidence matrix,
retraction.
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1. INTRODUCTION

There are many physical systems whose performance depends not only on the characteristics of
the components but also on the relative locations of the elements. An obvious example is an
electrical network. If we change a resistor to a capacitor, some of the properties (such as an input
impedance of the network) also change. This indicates that the performance of a system depends
on the characteristics of the components. If, on the other hand, we change the location of one
resistor, the input impedance again may change, which shows that the topology of the system is

influencing the system’s performance [1].

One simple way of displaying a structure of a system is to draw a diagram consisting of points
called "vertices” and line segments called “edges” which connect these vertices so that such
vertices and edges indicate components and relationships between these components such a
diagram is called a "Linear graph™ whose name depends on the kind of physical system we deal
with, this means that it may be called a network, a net, a circuit, a graph, a diagram, a structure,

and so on [1]

The generalization of this graph is the “fuzzy graph” and the most generalization of these graphs
is the “chaotic graph”, which applied in many uncertain circuits, resonance, perturbation theory
and many other medical applications. More advanced applications using the more complicated

graphs are the chaotic graphs [1 ,2 ,3, 4]
1.1.Definitions and backgrounds

e Adjacency and incidence: Let v and w be vertices of a graph, if v and w are joined by
an edge e ,then v and w are said to be adjacent. Moreover, v and w are said to be

incident with e , and e is said to be incident with v and w [5, 6].
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e The adjacency matrix: Let G be a graph without loops, with n-vertices labeled
1,2,3,...,nthe "adjacency matrix" A(G) is the nxn matrix in which the entry in row i

and column jis the number of edges joining the vertices i and j [5, 6].

e The incidence matrix: Let G be a graph without loops, with n-vertices labeled 1,2,3,...,n
and m- edges labeled 1,2,3,...,m.The" incidence matrix" 1(G) is the nxm matrix in

which the entry in row i and column j is 1 if vertex i is incident with edge j and 0

otherwise [5, 6].
Example:

Consider the graph G in Figure (1):

Figure (1): Simple graph

0
The adjacency matrix A(G) is: A(G)=|1
1

R O
o K K

1
And its incidence matrix 1(G) is: 1(G)=|1
0

N =)
O -

e Loop: A loop is an edge which starts and ends on the same vertex [3].

=
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Multiple edges: Tow or ore edges joining the same pair of vertices are called "multiple

edges” [3].
Simple graph G(V, E) : is a graph with no loops or multiple edges [4].
Null graph: is a graph consists of a set of vertices and no edges [5].

Chaotic graphG, (V,,E,): is a geometric graph that carries many physical characters,
these geometric graphs might have similar properties or different [5, 7, 8].

Density (d): is a physical property of matter, as each element and compound has a unique
density associated with it [1].

1-simplicial chaotic graph: is a graph consists of (v, ,vg,) Vertices the geometric edge
ez and smooth chaotic edges e; , i=123,..,00 with no loops or multiple edges

(Figure (2)) [1, 6, 7, 8, 9].

€ oh
€2on
o
Vo el Voo

Figure (2): 1-simplicial chaotic graph

This paper the physical character is presented by density, the density may represent the degree of

green color of a leave of a plant (Chlorophyll degree), so the density might be constant

everywhere or vary from one place into another place. There are three cases, the first case is

when all chaotic edges have the same physical characters (i.e. fixed density) such that all e ,

i=123,...,00, has fixed density; for example the color of a plant leaves is a perfect green
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(constant and unit), and the second case is when chaotic edges and the geometric edge have
various densities such that e;, represent degree 1 of green color, e;, represent degree 2 of green
color,...and so on; the third case when even each chaotic level has various densities, so each area

of the plant leave has a different degree of green [1]. The adjacent and incidence matrix for each

case can be obtained easily.

Generally; consider 1-simplicial geometric graph G without loops, with 2 -vertices (v°,v') and

one geometric edge (e), it’s adjacent and incidence matrices are respectively:

0
o2 ior-[1]

Now, considers the chaotic graph G, (vg,Vz, ), this graph consists of the geometric edge e, and
smooth chaotic edges e; ,i=123,...,00.The adjacent and incidence matrices of this chaotic

graph whatever the variation of the density are:

AG,) = {0(012..oo)h 1(012..oo)h } 1(G,) = {1(012..w)h}

1(012..oo)h 0(012..oo)h 1(012..oo)h

So the adjacent and incidence matrices of 1-simplicial geometric graph are different to the

adjacent and incidence matrices of 1-simplicial chaotic graph.

There are several transformations run on chaotic graph such as folding, unfolding and retraction.
In previous study [1] the case of folding transformation impact on chaotic graph with density
variation is discussed and indicated that the topological folding increases the density of the graph
and reduces the length of the graph. The limit of successive folding a vertex into another vertex
is a geometric vertex overlapped on by different chaotic loops and each loop has its own density
characters, while folding chaotic edges induces a geometric graph with their basic edges, and we

deduce that density increases
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Similarly, we shall do the same steps on retraction transformation; we shall discuss the impact of

retraction on the density character and the shape of chaotic graphs.

2. RETRACTION TRANSFORMATION ON CHAOTIC GRAPHS WITH DENSITY
CHARACTER

Basically, the idea of retraction (r) is simply is a subset A of a topological space X is called
"retract "of X if there exists a continuous map r:X — A (called a retraction), such that

{r(a) =a,vVa e A}, where A is closed and X is open. In other words, a retraction is a continuous

map of a space into a subspace leaving each point of the subspace fixed [10].

The application of retraction can be applied on a leave of a plant, so the retracted cells of the

leave presents the subspace A, while the whole leave presents the topological space X [8, 9].

In our research two types of retractions will be applied on chaotic graph with density variation
which is geometric retraction and physical chaotic character retraction (i.e. chaotic edges

retraction).
2.1 Geometric retraction

Basically, the idea of geometric retraction is simply defined by this relation:

i Vgh !|=1 1

f (Gh _{VOh }={ Vi i=0 }) —> Gh
Since 1-simplicial chaotic graph G = {v°v!} = {Av° + (1 —A)v1:1 >0} is open, and
then G} — {v‘ = 0,1} is open and its limited final retraction results a chaotic vertex at vg, or

vy, » which is the null graph of chaotic graph (i.e. one chaotic vertex).This leads to a change of

the shape of the graph and a change in its adjacent and incidence matrices (Figure (3)) .
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Figure (3): Geometric retraction of 1-simplicial chaotic graph with density variation

The adjacent and incidence matrices of 1-simplicial chaotic graph before applying retractions

are:

AG,) = |:0(012..oo)h 1(012..oo)h :|’ 1G,) = |:1(012..oo)h:|

1(012..oo)h O(OlZ..oo)h 1(012..oo)h

And the adjacent and incidence matrices for the resulted graph are respectively:

A(Gr:) = [0(012..oo)h]' I (Gr:) =¢
So they are different to each other, since the resulted graph is the null chaotic graph.

The affection of geometric retraction on 1-simplicial chaotic graph on the density

characterization can understand it via examples.

1- Consider a 1-simplicial chaotic graph with constant density, where the geometric edge

and the chaotic levels have a constant density (d =1/2).

The geometric retraction changes the shape of the graph from 1-simplicial chaotic graph of
constant density into chaotic vertex, the chaotic edges keeps the same density as before

retraction, while the resulted graph loses its geometric edge with its density character, so the total
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density of the resulted graph will be reduced as the chaotic graph loses its geometric edge
(Figure (4)).

Figure (4): Geometric retraction of 1-simplicial chaotic graph with constant density

2- Suppose we have a 1-simplicialchaotic graph where the geometric edge and chaotic edges

have a constant density and they differ to each other, for example (d =1/2,1/4,1/5) .

The same result deduced as in the previous example (Figure (5)).

1 1
Von Von 1
. . . £
Von 1 T‘ 1 1 A
3 — L i s
r, X r, 2
\ z
\\
1 ) 1
a=1 | a1 g2
2 | 5
/
En E TE
1 s 1 s ha
o — — — =2
Von 2 2 2 1 . 2 a
r, « r, L—4 ro
[e]
vin Von

Figure (5): Geometric retraction of 1-simplicial chaotic graph with different density value to the
geometric edge and chaotic edges

=
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3- Consider a chaotic graph which has a different density for each area in each chaotic

graphs (d =1/2,1/4), chaotic level one is divided between two densities (1/2) and (1/4)

and similarly for the second chaotic level (Figure (6)).

The same result deduced as before.

1 1
h j\-/0h11_ 5
v 1T L > T332 =N
oh _— 2 2T T T ] ey (2\Von )
N 1 : i 1 l_‘j’_/ a . L / //
NN [ . 2 2 -~z .
d=1| \ a1 ry 2 *i_ P r, r, N
2], 1Tz ES
==
£
/ 1
d:% =£L/d_4 i
S 1 A g 1_‘\1\;_ e R S
’ —_— 2 2 ey 2 15T R (g2 )
o r A : 1 S A o \y—ph -
Von 2 1e2a Fi ST T Loa
4 a o 4 a
Vgh Von

Figure (6): Geometric retraction of 1-simplicial chaotic graph with density variation

2.2 Retraction of chaotic edges

e Making a retraction for some chaotic edges (e} ,i =1,2,...,00h) of chaotic graph G, with
density variation reduces number of chaotic edges by removing some of its chaotic edges
which leads to vanish the chaotic edge we are retracting, so the resultant graph has
(e%ifl)h,i =1,2,...0), the other significant result is a reduction in the density degree of the

total graph density as well, as the resulted graph loses some of its chaotic edges.
(Figure(7))
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Figure (7): Chaotic retraction of 1-simplicial chaotic graph with constant density

The adjacent and incidence matrices of 1-simplicial chaotic graph before applying a retraction to
some of its chaotic edges are respectively:

AG,) = |:O(012..oo)h 1(012..oo)h :|’ 1G,) = |:1(012..oo)h:|

1(012..oo)h O(OlZ..oo)h 1(012..oo)h

While the adjacent and incidence matrices after applying a retraction to some of its chaotic edges
are respectively:

A(G,:) _ |:0(012..m)h 1(012..m)h } I (Gr:) _ |:1(012..m)h}

1(012..m)h 0(012..m)h (012.m)h

Where m denotes number of the chaotic edges after applying retraction, so we can see they are

different to each other, since the resulted graph loses some of its chaotic edges.

Working that to the three different cases of density variation (examples studied in previous
section), the results are the same, the resulted graph loses some of its chaotic edges and keeps the
rest of the graph as before applying retraction (no change of density degree to the geometric
edge) except the total density of the chaotic graph will be reduced as the graph loses some of its
chaotic edge. The adjacent and incidence matrices of the resulted graph are different after

applying retraction. (Figures (8, 9, 10))
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Figure (9): some chaotic retraction of 1-simplicial chaotic graphs with different density value to

the geometric edge and chaotic edges on each level.

1 1 1 1
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Figure (10): Some chaotic retraction of 1-simplicial chaotic graph with density variation

e Making a retraction for all chaotic edges (e;,,i =1,2,3,...0) of 1-simplicial chaotic graph
with density variationG, , the result graph is 1-simplicail geometric graph losing all its
chaotic edges and it does not effect on the density values of the geometric edge.

(Figure (11))
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Figure (11): Chaotic retraction to all chaotic edges of 1-simplicial chaotic graph

The adjacent and incidence matrices of 1-simplicial chaotic graph before applying a retraction to

all chaotic edges as mentioned before are respectively:

AG,) = |:O(012..oo)h 1(012..oo)h :|’ 1G,) = |:1(012..oo)h:|

1(012..oo)h O(OlZ..oo)h 1(012..oo)h

While the adjacent and incidence matrices of the resulted graph after applying a retraction to all

chaotic edges are respectively:

0 1 1
A(G,:){"“ °“}I(G;)={°“}
10h OOh 1Oh
So, it is obvious that they are different to each other, since the graph loses all chaotic edges.

Working that to the three different cases of density variation give the same result, it results a

geometric graph with lower density degree (Figures (12, 13, 14)).
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Figure (12): Chaotic retraction to all chaotic edges of 1-simplicial chaotic graph with constant

density
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Figure (13): Chaotic retraction to all chaotic edges of 1-simplicial chaotic graph with different

density value to the geometric edge and chaotic edges

Figure (14): Chaotic retraction to all chaotic edges of 1-simplicial chaotic graph with density

variation
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3 CONCLUSION

This paper discussed the transformation of retraction on 1-simplicial chaotic graph with
density variation, two types of retractions are applied, the geometric retraction and

physical chaotic retraction.

The limit geometric retraction of 1-simplicial chaotic graph results a null graph, a graph
with one vertex that carries all its chaotic edges losing its geometric edge, so the total
density of the graph is reduced as it loses its geometric edge with its density character.
The adjacent and incidence matrices of the resulted graph are different after applying

retraction as the resulted retracted graph is the null graph.

Applying a retraction for some chaotic edges removes some of its chaotic edges of the
graph which leads to vanish some of its chaotic edges resulting a reduction of the total
density of the graph. The adjacent and incidence matrices of the resulted graph are

different after applying retraction.

Applying a retraction of all chaotic edges produces al-simplicial geometric graph
reducing its total density and the adjacent and incidence matrices of the resulted graph are
different after applying retraction as the retracted graph changes from 1-simplicial

chaotic graph into 1-simplicial geometric graph losing all chaotic edges.

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL.: 3, NO 6, December 2020

List of Abbreviations:

d Density

G Graph

G, Chaotic graph

A, (G) Adjacency matrix of chaotic graph

1,(G) Incidence matrix of chaotic graph

r Retraction

h An index represents chaotic graph

G, Resulted chaotic graph after applying retraction
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ABSTRACT

This work has been carried out in order to determine the weight structure of both; shrimp
(penaeus menodon ) and species (Caranx mate) belong to jack family, to find out the ratio of loss
of unconsumed part and compare the microbial infections and nutrients of shrimp and jack
powder after the different treatments. bacteriological and chemicals composition test carrying
out, to find the total microbial count and the presence of Salmonella species, nutrient value such
as fats, protein, mineral, moistures, fat-to-protein ratio and calculation of calories value existing
in samples, sensory evaluation was also performed. The study showed that the unconsumed part
of the fish %53.23 is higher than the shrimp's % 42.08 which equivalent the half production.
Microbe test of the samples showed that shrimp and jack were contaminated with considerable
numbers of bacteria, however, after drying, the total number was (10 > Cell forming unit). All
samples, before and after treatment, were free of Salmonella. Also the results showed that
difference between the two powders were significant in fat ratio; for the shrimp powder showed
higher fat ratio, so its calorie value was higher. The results showed that difference between the
two treatments in chemicals composition value for powders and there were no significant
differences between the shrimp and fish waste powders, which were prepared in different ways
in the sensory characteristics of shrimp and fish in different ways. The study has concluded that
we can benefit from fish waste by manufacturing them into further good quality products that
can be used for animal feed and further purposes.

Key words: Shrimp waste powder, fish waste powder, waste estimate, Microbial safety,
Biochemical composition.
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ABSTRACT

Today, the city has become the theater of various forms of pollution of the different
ecological activity of man, which affect our lives.Currently visual pollution is a big
problem in a lot of adverse effects on the physical and psychic of the individua.

This will lead us to find solutions to these problems, especially health problems, which
can restore the balance between man and his environment.

This research aims to find the causes of pollution and to demonstrate the causes of
urban landscape of the city in Algeria in general and urban space in particular through
the study of the facade of the districts planning and not planning.Or morphing the
different forms of solid and liquid pollution and the appropriation of space and
management.

Our study look for alternatives to give back to the image of the city real aspect. This
by studying the public spaces, way through the example of the city of BATNA.

Keywords : The city of Batna, Visual pollution, Cityscape, the Street, Street of Biskra
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ABSTRACT

Recently, many studies have been conducted to discover or improve cancers treatment. The
current study aims to investigate the anticancer effect of thymoquinone, cordyceps, spirulina,
ganoderma lucidium, poria cocos, and lion’s mane in four different concentrations 4, 8, 16, and
32 ug (equivalent to 1 mg/mL) in two different time treatments (48 and 96 hours) on human
nasal epithelial cell line RPMI 2650. By using cell culture cytotoxicity techniques and assay, the
highest anticancer effect on RPMI 2650 was obtained by thymoquinone. The lowest anticancer
effect was demonstrated by poria cocos and cordyceps. However, these two medications showed
higher anticancer effect when given in short-term treatment (48 hours) compared to long-term
treatment (96 hours). Ganoderma lucidium and spirulina showed better impact than poria cocos,
cordyceps, and lion’s mane in term of cells cytotoxicity. Mild to moderate antineoplastic effect
was seen by utilizing lion’s mane treatment compared other drugs. Therefore, adopting a long-
term treatment of high concentrations and doses of thymoquinone, cordyceps, spirulina,
ganoderma lucidium, poria cocos, and lion’s mane can be more effective in the treatment of
nasal cancer. In conclusion, these drugs were found to be a promising cancer remedy; therefore,
they can be utilized as alternative treatment for nasal cancer or any other type of cancer therapy.

Keywords: Cell culture, Ganoderma Lucidium, MTT study, RPMI 2650, Spirulina,
Thymoquinone.
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1. Introduction

Many studies and projects have been done in regarding the treatment of cancer due to the wide
use of anticancer drugs. Human nasal epithelial cancer cell line RPMI 2650 was used to
investigate the effect of allergens and cytokines on gene expression and protein release [1].

Thymoquinone is an important biologically constituent herbal medicine which isolated and
extracted from Nigella sativa Linn herb [2]. The drug has been proven as a potential anticancer
[3] and anti-oxidant agent [4]. It exhibits antihistaminic properties[5], antiviral and antiparasitec
effects [6], and antimicrobial effect [6]. Thymoquinone was also reported to demonstrate different
anticancer effects on different types of cancers, such as, anti-pancreatic cancer effect [7],
inhibition of colon cancer [8] and inhibition of prostate cancer [9]. The drug was also proven to
be effective in the treatment of stomach tumor [10] and to provide anti-breast cancer remedy [11].
Cordyceps sinensis is a Chinese traditional medicine which is a type of a fungus that can be
found in the Himalayan region. It grows on larva hibernates. Cordyceps sinensis has been
reported to have many bioactive compounds with various treatment properties [12]. It was also
reported to act as an antibacterial agent [13], antitumor drug [14], antioxidant [15], immune

system supporter [14].

Spirulina is a microscopic cyanobacteria from Oscillatoriaceae family and it can be consumed by
human. WHO considers spirulina as one of the important super foods on the earth. Its considered
to be the best and most super food for space travelers by NASA [16]. Antioxidant and
antiproliferative activities were reported with the consumption of spirulina [17, 18]. Spirulina
was found to demonstrate anti-inflammatory effect and antioxidant properties [19], antiviral

agent [20], and antibacterial activity [21].

- _‘."’D :; | = .»
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Ganoderma lucidium is a type of mushroom that has been utilized for a decades in China to treat
various types of diseases, such as, tumor inhibitor factor, immune system enhancer, anticancer
activity, antiviral, antibacterial, antioxidant and many more [22].

Poria cocos is a saprophytic fungus and has been used for many years as Japanese and Chinese
traditional medicine [23]. The fungus has been shown to demonstrate diuretic properties, sedative
drug, and tonic effects [23]. It has been reported that poria cocos showed anticancer effect, anti-
inflammatory effect, immunomodulatory properties, antihyperglycemic effects, antinephritic
effect, anti-GBM nephritis, anti-hepatitis B virus, against the parasite, nematocidal activity, and
antioxidant effects.

Lion’s mane (Hericium erinaceum) is one of the important mushroom types used traditionally to
treat different type of diseases such as cancer disease, viral infections, bacterial infections,
immune system enhancer [24]. This study aimed to study the anticancer effect of thymoquinone,
cordyceps, spirulina, ganoderma lucidium, poria cocos, and lion’s mane in four different
concentrations 4, 8, 16, and 32 ug (equivalent to 1 mg/mL) in two different time treatments (48

and 96 hours) on human nasal epithelial cell line RPMI 2650.

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL: 3, NO 6, December 2020

2. Materials and Methods

Human nasal epithelial cell line RPMI 2650 was purchased from American Type Culture
Collection (ATCC, Manassas, VA, USA). Thymoquinone was bought from Sigma-Aldrich
(USA). Cordyceps, spirulina, ganoderma lucidium, poria cocos, and lion’s mane were purchased
from DXN Sdn. (Kuala Lumpur, Malaysia). MTT was purchased from Sigma-Aldrich (USA).
DMSO was bought from (Merck, Germany).

2.1 Preparation of the culture for cytotoxicity assay

Cells Thawing

The stored vial of human nasal epithelial cell line RPMI 2650 was taken from freezer (-80 °C)
and kept in a water bath (37 °C) to liquidity it. Subsequently, 1 mL was taken from vial and
added to a 10-mL, previously autoclaved sterile tube containing 9 ml of DMEM media. The 10-
mL tube containing RPMI 2650 cell line and media was centrifuged, and the supernatant layer
was discarded to remove any residue of DMSO. The revolutions per minute (RPM) for RPMI
2650 cell line was calculated using the following equation:

Relative Centrifuge force (RCF) = 1.118 * 10 * Radius of the centrifuge used (r) * RPM?

The collected RPMI 2650 cell line was transferred to a 70-mL flask, and the cell line was then
added with 9 mL of the media and kept in an incubator (37 °C, 5% CO,) for three days.

Cells Seeding

After three days of incubation, the 70-mL flask was taken out and the media was disposed. Then,
1 mL of 2.5% trypsin solution was added to the same flask and kept in the incubator for 8
minutes. Then, 10 mL of the media was added to the same flask to reduce the toxic effect of the
trypsin solution. RPMI 2650 cell line number per mL was calculated using a hematocytometer
method and the following equation:

No. of cells per mL = Average cell No. by * Dilution Factor * 10*.

-y B
{10
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RPMI 2650 was seeded in a microplate of 96 well flat bottom plate at a density of 2.5 * 10° cells
per well. Cells could grow by keeping them in the incubator for 48 hours.

2.2 Preparation of Treatment Solutions

Thymoquinone stock solution was prepared by dissolving 10 mg of thymoquinone powder in 10
mL of media. Then, 10 mg of each of cordyceps, spirulina, ganoderma lucidium, poria cocos,
and lion’s mane powders were dissolved in 1 mL of DMSO under continuous shaking before
being diluted further to 10 mL with media. All the prepared stock solutions were filtered using
0.22 uL filter.

2.3 Cell cytotoxicity and cytotoxicity assay
Two different microplates of seeded RPMI 2650 was treated with a volume of 4, 8, 16, and 32

uL (equivalent to 1 mg/mL) from thymoquinone, cordyceps, spirulina, ganoderma lucidium,
poria cocos, and lion’s mane stock solutions and incubated for 48 hours and 96 hours. The media
were discarded and replaced with 30 uL of [3-(4, 5- dimethylthiazole-2-yl)-5-(3-
carboxymethoxyphenyl)-2-(4-sulphonul)-2H-tetrazolium] (MTT) reagent. The plate was
incubated for 4 hours followed by adding 120 uL of DMSO to each well. The absorbance
reading was measured at 570 nm by Tecan Infinite 200 micro plate reader (Tecan Austria GmbH,
Grodig, Austria). The result was expressed as percentage relative to the control (untreated cells),

which was presumed to be 100% viable.

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL: 3, NO 6, December 2020

3. Results

Cell cytotoxicity effect was seen in both microplates due to the toxicity effect of thymoquinone,
cordyceps, spirulina, ganoderma lucidium, poria cocos, and lion’s mane solutions on human
nasal epithelial cell line RPMI 2650. Table 1 shows the percentage cell cytotoxicity readings and
the effect of all drug solutions with different concentrations after 48 hours. All drug
concentrations showed cytotoxicity effect on RPMI 2650 cancer cells. Table 2 shows the cell
cytotoxicity readings (in terms of percentage) and the effect of all drug solutions of different
concentrations after 96 hours. The necrosis effect of different drugs solutions and concentrations
after 96 hours was found to be higher than the effect after 46 hours. This study shows that the
drug solution with the highest necrosis effect was thymoquinone. The cell cytotoxicity of the
RPMI 2650 cells treated appeared to be more with the rising of thymoquinone concentrations.
Minimum cell cytotoxicity readings were seen in the poria cocos and cordyceps solutions, and
cell cytotoxicity gradually increased when the concentration of poria cocos solutions was
maximized.

The second microplate was treated with the same drug solutions and the same concentrations, but
the anticancer effect reading was taken after 96 hours. Generally, the necrosis effect of RPMI
2650 was more than that obtained after 48 hours with the same concentrations. When this result
was compared with the highest cell death and lowest cell death, it can be concluded that the
thymoquinone solution gave the highest effect whereas the poria cocos solution gave the lowest

effect (which was seen in the microplate of 48 hours).
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Table (1): Cytotoxic effect of Thymoquinone, Cordyceps, Spirulina, Ganoderma lucidium, Poria cocos, and Lion’s

mane of different concentration on human nasal epithelial cell line RPMI 2650 after 48 hours

Drug Names Cell Cytotoxicity of Different Drug Concentrations + SD

4 mg/4 mL 8 mg/ 8 mL 16 mg/ 16 mL 32 mg/ 32 mL

Thymoquinone 450 +1.22 10.62 + 2.29 24,15+ 2,75 47.07 + 3.39

Cordyceps 1.24 +0.27 2.33+0.49 4.75+0.44 8.61 +0.80
Spirulina 3.08 £0.43 6.66 £ 0.62 15.43 £ 0.62 30.27 +0.21
Ganoderma Lucidium | 2.49 £ 0.40 6.37 +£0.34 12.77 £ 0.77 32.45 + 0.86
Poria cocos 0.94 + 0.07 1.70 £0.39 7.54 £0.71 20.11 £ 0.71
Lions Mane 2.62 £0.45 3.06 +£0.07 6.51 +0.74 21.40 + 2.05

Control (untreated) | 0.50 + 0.34

Table (2): Cytotoxic effect of Thymoquinone, Cordyceps, Spirulina, Ganoderma lucidium, Poria cocos, and Lion’s

mane of different concentrations on human nasal epithelial cell line RPMI 2650 after 96 hours

Drug Names Cell Cytotoxicity of Different Drug Concentrations + SD
4 mg/4 mL 8 mg/ 8 mL 16 mg/ 16 mL 32 mg/ 32 mL
Thymoquinone 8.75+0.79 1547 +1.12 33.54 +1.48 70.00 + 2.02
Cordyceps 3.35+0.38 518 £0.21 1351+ 1.13 35.69 + 0.87
Spirulina 5.83+1.13 10.71 +0.72 21.38+ 0.57 45.78 + 0.88
Ganoderma Lucidium | 4.16 +0.49 7.72 +0.93 18.54+ 0.75 38.85 + 3.83
Poria cocos 2.45+1.34 3.67 + 0.52 7.94 + 0.54 32.89 £5.16
Lions Mane 4.37 £ 0.63 7.29 +0.15 18.26 + 3.93 33.48 £3.75

Control \ 0.71+0.32

As shown in Fig. 1 and Fig.2, the anticancer effect became larger for both well plates (plate of 48
hours and plate of 96 hours) when the concentration of all solutions was increased. The gradually
increased readings were seen for both different times and for all drug solutions but with more
cell death in the case of 96-hour microplate.

The cell cytotoxicity readings of control well (untreated wells) were of a constant manner, thus
indicating the necrosis effect of different drugs solutions and concentrations on RPMI 2650

cancer cell line when compared to treated one.

{10}—~
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Figure(1): Anticancer effect and Cell cytotoxicity percentage after 48 hours of Thymoquinone, Cordyceps,
Spirulina, Ganoderma lucidium, Poria cocos, and Lion’s mane of different concentrations. (concentrations were

equivalent 1 mg/mL).
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Figure (2): Anticancer effect and Cell cytotoxicity percentage after 96 hours of Thymoquinone, Cordyceps,
Spirulina, Ganoderma lucidium, Poria cocos, and Lion’s mane of different concentrations. (concentrations were
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4. Discussion

Many studies have reported the anticancer effect of thymoquinone [25]. In the current study,
thymoquinone was found to demonstrate an anticancer activity against human nasal epithelial
cell line RPMI 2650 when treated with 4 different concentrations of thymoquinone. The potential
anticancer effect of thymoquinone was seen clearly after 48 hours and after 96 hours.
thymoquinone showed the highest anticancer effect on RPMI 2650 compared to cordyceps,
spirulina, ganoderma lucidium, poria cocos, and lion’s mane solutions (Fig.1 and Fig.2). This
finding corresponds to the potential anticancer effect of thymoquinone for gastric cancer, as
reported in a previous study [26]. Similar effect was also reported for the ability of thymoquinone
to treat colon cancer [8] and hepatocellular carcinoma [27]. The mechanism of anticancer effect
of thymoquinone has been reported in terms of the drug’s ability to inhibit proliferation [27] and
tumor angiogenesis, invasion, and metastasis [28]. Sethi et al reported that the mechanism of
action of thymoquinone as anticancer agent can be explained by the suppression and inhibition
the activation of NF-kappa B factor [29], which is a tumor induced factor. The existing study
confirmed that the anticancer effect of thymoquinone was depended on the time and the dose of
thymoquinone given.

The anticancer effect of cordyceps was reported in a different occasion [14]. In this study, the
anticancer effect of cordyceps was shown to demonstrate lesser activity than of thymoquinone,
spirulina, ganoderma lucidium, poria cocos, and lion’s mane for the short-time treatment (48
hours). However, this effect appeared to be higher than the effect of poria cocos and lesser than
the effect of thymoquinone, spirulina, ganoderma lucidium, and lion’s mane for the loner
treatment time. The anticancer activity of cordyceps was found to be significant to inhibit and
decrease U937 cells proliferation due to the polysaccharides compounds that was isolated from
cordyceps [30] . On the other hand, poria cocos was seen to demonstrate lesser anticancer activity

s AT
{10} —

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL: 3, NO 6, December 2020

compared to the rest of the drugs used but with better anticancer activity when used in the short-
time treatment. This activity appears to contrast the activity demonstrated by cordyceps. Poricoic
acids, the active ingredients of poria cocos, were found earlier to inhibit the tumor-promoting
effects in leukemia HL-60 cells [31]. Another study was suggested that poria cocos acted as
anticancer agent due to the triterpene acids that extracted from it [32]. In a short-time treatment,
poria cocos in higher concentrations was found to be effective against the cell line RPMI 2650.
This activity may be due to the anticancer activity resistance mechanism which can be created by
the DNA of the cancer cell when treated for a long-time treatment. The same can be said about
the cordyceps.

Among all the drugs used, spirulina was found to demonstrate the best anticancer effect,
particularly when thymoquinone is excluded. For the both treated microplates (48 hours and 96
hours), the anticancer effect of spirulina was the best in terms of high cytotoxic effect on RPMI
2650. Previous studies have also been documented the activity of spirulina against cancer, such
as, the inhibition of the proliferation in pancreatic cancer [33]. It was also reported that spirulina
can potentiate and support immune system and then suppress the cancer [34] . In another study,
spirulina is mentioned to have many benefits other than anticancer effect [35]. It was suggested

that the spirulina extracts had anticancer activity [36].

The current study showed that the ganoderma lucidium exhibited higher anticancer effect
compared to cordyceps, poria cocos, and lion’s mane, but less anti-cancer effect compared to
thymoquinone and spirulina. In a high concentrations and long-time treatment, ganoderma
lucidium also appeared to demonstrate higher anticancer activity on RPMI 2650. Many studies
have also been reported the anticancer effect of ganoderma lucidium [37]. The remarkable
antitumor activity was because of the sporoderm-broken germinating spores found in ganoderma
lucidium [38].

{10}—~
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Mild to moderate anticancer activity was seen with lion’s mane. Low doses and concentrations
of lion’s mane showed more anticancer activity that that of poria cocos and cordyceps. However,
almost the same effect was seen with lion’s mane and ganoderma lucidium when given in less
concentrations. The anticancer activity of lion’s mane gradually increased as the time of
treatment increased. Other studies have suggested the promising anticancer treatment of lion’s
mane [39, 40].

Generally, the nasal epithelial cancer cells line RPMI 2650 treated with low concentrations of
thymoquinone, cordyceps, spirulina, ganoderma lucidium, poria cocos, and lion’s mane showed
lower cytotoxicity effect (low anticancer effect). Whereas those treated with higher
concentrations and doses of thymoquinone showed higher cytotoxicity effect (anticancer effect)
compared to those treated with cordyceps, spirulina, ganoderma lucidium, poria cocos, and lion’s

mane.
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5. Conclusion:

The RPMI 2650 cell line showed promising anticancer activity when treated with thymoquinone,
cordyceps, spirulina, ganoderma lucidium, poria cocos, and lion’s in all concentrations and both
time treatments (48 hours and 96 hours). Higher doses and concentrations of each drug were
shown to be effective against RPMI 2650 cell line compared to low doses and concentrations of
the same drugs. Poria cocos and cordyceps showed better anticancer activity in short-time
treatment than in longer-time treatment. The anticancer activities of these drugs appeared to be
promising treatments for cancer, particularly for human nasal cancer and thus can be used as

alternative treatments for the cancer.
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List of abbreviations

Anti GBM Anti-glumerular basement membrane
nephritis

°C Celsius

CO, Carbon dioxide

DMEM Dulbecco’s modified eagle medium

DMSO Dimethyl sulfoxide

DNA Deoxyribonucleic acid

mg Milligram

mL Milliliter

r The radius of the centrifuge

RCF Relative Centrifuge force

RPM The Rotations per minute

SD Standard deviation

TQ Thymoquinone

ug Microgram

uL Microliter
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ABSTRACT

In this study, ten oat genotypes (Alguda , Anatolia , Pimula ,Genzania ,Hamel ,Icarda
short ,Kangaroo ,Icarda tall ,Mitika and Possum) were used under the impact of three irrigation
water types and two agricultural seasons. Performance and genetic and environmental interaction
were studied according to Eberhart and Russel and cluster analysis for Days to anthesis , plant
height ,flag leaf area,no.effective tillers , no.grains.panicul , 1000 grains weight and grain yield
(t.he™), We reached the most important results that was through obtaining statistically significant
in analysis of variance table of the sources of difference in environments, genotypes and the
interaction between them for all characteristics under study. Genotype (6) distinguished in
no.effective tillers (141.06 tiller.m™ ), no.grains.panicul™ (66.89 grain.panicul™) and grain yield
(1.48 t.he™) and genotype (1) in days to anthesis (110.70 day) and no.effective tillers (136.67
tiller.m?) and the interaction between fourth environment and genotype (6) for no.grains.panicul
(66.67 grains,panicul™) .In addition to this uniqueness in performance, genotype (6) proved its
stability for plant height, 1000 grains weight and grain yield (t.he™) .These indices are feasible
with evidence that they coincided with yield and some of its components, as well as to high
stability to be implemented in future after testing with other factors. In addition to that, obtaining
the state of the genetic distance between genotypes tested across environments, in particular
genotype (8) with genotypes (6 and 7) and hence can be used in breeding programs, especially
hybridization.

Key wards: Oat, Stability, Cluster Analysis.
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53.83 @iy lelii ) T Afias il aaen o () Aial) (358 Jaa Dl clal) i ) ddaaly a5 117.17 Lo laie IS
ST AN Al calae B g cans 43,53 iy Unus g J8 cadael il dsalal) 2l (e GuSall o Z3IEY 2l oLl au
i g Pan 25,80 &b Aalise gl calae | 3 dualad) &3l (e (Sl e 2o 34,90 W jlaie Jaws siay alall 43 ) o} dalise
s Jaus e 13 Aalal) Al il ety T o al) dae Ada 8 ds 53,50 &l Lbes Ui i e 23031 A5l
s Jaus gy Aalall 2l oo ) auas o b ginae s Aol 2o s (A A 48.23) daall o3¢ K
Ja ey S Jualall dia Wi ¢(a2 30.17) Uan sie J8 cadael I8 &) (KI5 4 1000 05 4ial a2 33.97
Sl i e ¢ e 1.09) Al &l (e el e s e 1,49 &l Lubiea Ui e e Aiae day) ) 2l
Lpans sa sl Ae gy il ) 038 S o) gu € Sl dagas ) Al Al ol sl 35,88 @l et ) sale 430 5))
Gllealy il allyg oshiy caS il aa sall 4Bl e il oder S S ) o e
[4] e G855 i) e cAaliaal) il o3a L 3l A o) gl

018 52 8 43 58 ma g o gonl Jumlad i lan e 1(3) s

Jals | 1000 s e | eladY dae | 48 ) dalis gl ) Al s | Cliall
I o (a2) don | A sl Alagl) aladl | (an) bl | 3 208 L)
: Ces) (=)
1.37 30.17 50.03 116.33 34.90 53.83 114.50 sy
1.09 30.88 48.77 78.97 32.59 49.33 117.17 Al
1.23 30.94 53.50 94.67 26.11 52.64 114.73 A1)
1.49 33.01 49.90 161.97 26.16 49.19 114.60 ) )l
1.08 33.78 48.23 154.87 26.52 43.53 115.20 dalal)
1.23 33.97 53.00 169.93 25.80 50.94 116.10 Al
Lo giall
1.25 32.12 50.57 129.46 28.68 49.91 115.38 aladl
0.09 0.70 0.52 3.79 1.01 2.54 0.95 L.S.D

OIS 8 Sl o Lo 5 A g paall liaall A8ST A )5l )l Aleal) il siall (4) s A e el

QI men e (g sie DAL a s 109.67 58 das sie Wiaa i 5l Alad ALY s ddal Gl S e
Q)i e i il o 118,17 iy eV danigiall 53 (2) Sl OIS (pn (1) Sl s liily Ay yaall
& oY)l sidl 53 (2) Sl ol dudi gl 5 cgaill ac ga g daaldl ¢ Dial Bae Al ae e 5L 3 Sae A1
diall oda & JBY) s siall 53 (10) S S5 S e Ce (ssina (BUMs av 59.96 @iy il plis )
glii) ST Al d€aa s yi 40 elac) o Gl (Sail i 5l 5 58 ) jalie OIS A (2) Sl o) o(a 37.33)
)i AR T gl ) 8 At Leany Lee cilial) Allad Cum (e 1y sl L8RS 1) @l s 3 gay 38l cclall
o sl e Ll il Aol Gum e Lol 5l 8 0l ) gl ) 3 056l ) sine g Al jall 28 (la 5.3)
DAl il Gas Zam 34,28 ol Jaus siay alall 385 dalue (2 280 SIS maes o Ligina (3) Sl i

141.06 s b sie el (383 G (6) S (a3 (P 23.81) Adal o2l oY) Jans siall 53 (8) a5l (IS

s AT
{10} —
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s Unnssia JB 53 (10) Sl OIS Gn (2 (1) Sl 5 gm0 50 SIS maen Ce (550 cdlialyy 7p U
Jealae 8 dagall Jualall i €a (e Tan) g 0000 8 Cosonl) dae 2a) Alladl) cUaY) dae dia 6 25 Ual 136.67
Cun 380 0 a5l L o Ualit ) L 35 3 Bl il g g5 Tl bl s 5 plaialy ams s dey 5 o un)
38.72 &b Unsie B o (4) S V) S s (e Lisine G588 (VA0 66.89) 6 S o
o (55 B8 (a2 35.03) oY) dan il 3 (6) S s 1000 ¢s) Al | (8) S il s A
3as) Apiledl) Alanall 2 ) Aalial 3aa 5 Juals Wl a2 29,30 o ylaie s gin i el (3) casS il (S5 aaenll
Jana s Al ¢ Dlial Baa g (5 S 5 (5 puadll (o) shall 3O () Lgia s Jualadl i Sy H355 (Al ) 6 e
Al dae b Rt 1 o G 8 R g Jaalal) K Jih ot 5 el e s Lfinlana s il 8 315V 2ae 5 Lo s
(i Lo siag Al yall 028 (B AR S mea e (6) S il w3853 daall ()5 sl dus all 0555 Lgrges 230
San diall o3a (358 ) ¢/ a0l 1,04 &b ddeall o34 8 JBY) Jaws siall 53 (9) S il S Wi i oyl 1.48 53

i ae La Lo 53 (3l i) o2 5 A ol dae 5 Alladll ol sae ihea (555 A CaS Sl (pudl a0

-[5]
il & aili S a5 0 gaadl Jualad 40 ) ol Sl cildass 6ie 1(4) Jsaa
duals | 1000 0 e | eladldae | A3 s dalie | clull plas ) ALY e | claall
s ok () das | Ao sl Aladll alall () o il Al L0 il
: ) (e=)
1.27 32.78 45.11 136.67 27.65 53.01 110.72 1
1.33 33.54 55.22 130.67 31.85 59.96 118.17 2
1.34 29.30 64.72 124,78 34.28 54.42 116.72 3
1.32 30.35 66.33 130.50 28.78 51.52 115.89 4
1.20 31.69 39.44 137.56 31.19 52.64 118.06 5
1.48 35.03 66.89 141.06 25.42 49.05 111.61 6
1.25 33.29 45.56 124.44 29.10 49.50 116.89 7
1.17 32.38 38.72 128.33 23.81 52.07 109.67 8
1.04 31.28 42.22 120.83 24.39 39.60 118.00 9
1.11 31.60 41.50 119.72 30.32 37.33 118.11 10
Lo gidll
1.25 32.12 50.57 129.46 28.68 49.91 115.38 )
0.11 0.90 0.67 4.90 1.31 3.28 1.23 L.S.D

0 s O (@ Aol T 5 o530 e ey Ta il oL g 53 i) Rl i e s 501 (R
o 6 i sl Sl e Lald el gia JS ary s de 3l ausas el ) afge Jia L 3aiill (S Y 5 AY)
5 plsall e 5 5yl 43 Sy el Joslad &5l STl il Jall Al il il (5) Jsoa
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o )3 lus Jau giay a3 e ALY sae daial (4 CaS il g daol 1) A3l G S Al Juadl o 5 (8 5 J saane
Ao COURY) 35 ca g 121,00 s o 5 A 1Al (deas il 4l dagll) Jalall S (s 8 a5 107.00
lll g i) dbals (sl ol g 5 ga usall b Ay Cag ylay a5 4850 didle cm ()5 S i IS sl
Latay SR s (o (5 5ina 3l av 67.89 by o sie o liaa (2SSl 5 () &l Jalaill 3 ois & s
& B (2 Sl s V) Ay Jalall (S e 33,91 iy lelin ) J81 (10 S il s 2sld) 2y Jalxd) ol
e Al Al Jalaill S 5 AT dga (s e (0 138 20 49 68 o _lie a gia e 13 ja alad) 8 5 dalise dia
LalS g S el 5 s ) oadl apendll (g 83l 51 s 138 5 ¢(Pans 18.80) Adeall 28 8 JEY Jas siall 3 (2 Sl
ead¥) 2ae ddia s canadil) (e Al gl ) Al odl se Jasad ) ol 45 Al s i) gl ) )
o Aot 2l JR0) ) i Wi (7 S e Bl 1 Al Jalail i (g0 27 e 194,00 Jass siall (1S Aladl)
g sanall aan 548l daliay a5 IS pUadY) el i il s P Uas 42,00 o8 (s Lo giay (7 S )
Ao ds 74,00 & s dangia e (SeaS il a4 Ay Jalail) eltial A el ol sl Jalsall 5 (530
(9 Sl ae Aualall Ay Jaladll (Klg dul Al s e A jhall O s (8 g sine DAL !
DA (e Lol 5 8l S dan 1000 )5 Al dpnailly ¢ A G guall 2ae dial (Ao Aa 35.00) J8Y) Lo sial)
(3 Sl o (¥ Al Jalaill Calas e (a2 37.03 s (laes Jans sy (7 Sl e Al A5 Jall
& sl Sl 5 oS0 5 ) ol Law TR Ggall dae (alidi) ) sl S5 o (Saes cat 28.87 i
e Al 1) A3l Jalal) A (e el 5 g simal) il S Aaliadl 3an g Juala Wl (g el lase Caa gl
pansii 1o (41 0,76 s Jans sias (9 S il ae A Al Jatail 384 Lainy o 04da 2,32 Uns s Slavsss (6 S il

6] 5[5] 5[4] 0o IS i ge il o
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S sl b 4l S imny 5 o gandl Jualad (Sl 5 il Jalaill pleanl il gial) :(5) Jsan

Jals | 1000 s e | il axe | 48, dalus ISR Glaall
I ol () Fon | A sl Al alall | clall gl Al i)
: Cos) | () o 5
() ‘
1.44 34.53 40.33 120.33 30.90 60.91 111.33 | (1) oY) aadl
1.63 31.53 59.00 131.33 49.68 67.89 117.67 | (2) SsY) Al
1.50 24.87 67.00 144.33 40.90 56.95 116.33 | (3) S5 Al
1.14 26.00 66.67 140.33 34.01 57.56 115.00 | (4) S5 Al
1.48 28.30 59.00 99.67 35.31 58.86 117.00 | (5) s¥) 4l
1.54 34.27 40.00 110.00 28.25 53.95 111.00 | (6) S5 Al
1.12 30.27 43.00 87.33 34.35 54.90 115.00 | (7) S5 Al
1.05 30.10 41.33 95.00 30.79 52.54 109.33 | (8) ls¥! 4l
1.49 30.73 47.00 107.33 29.12 40.02 116.00 | (9) S5 Al
oY) Al
1.27 31.07 37.00 127.67 35.70 34.74 116.33 (10)
1.69 33.23 42.67 104.00 33.63 56.22 111.00 | (1) 46l aa
1.42 33.30 46.67 96.67 40.99 65.80 118.33 | (2) 4Gl aal)
1.00 25.77 63.67 93.33 34.53 59.55 115.67 | (3) 4Gl a4l
1.09 26.87 66.00 76.33 34.58 50.31 118.00 | (4) 4Gl aal)
1.20 29.87 74.00 110.00 33.79 54.26 118.00 | (5) 4Gl a4l
0.84 33.73 40.33 59.33 28.87 45.97 116.67 | (6) 4Gl a4l
1.11 32.27 42.33 42.00 31.98 38.83 121.00 | (7) 4Gl aal
0.91 32.27 36.67 71.67 26.87 52.24 112.67 | (8) 4Gl a4l
0.76 30.33 35.67 64.00 30.10 36.22 120.33 | (9) 4Gl a4l
FIRTATFE]
0.90 31.20 39.67 72.33 30.55 33.91 120.00 (10)
1.63 29.63 53.00 96.33 25.31 54.61 111.00 | (1) 480G 254
1.10 35.20 61.00 81.00 35.91 62.87 117.00 | (2) “AG a4l
1.27 25.60 64.00 63.67 34.45 56.96 117.33 | (3) 444 a4l
1.32 27.53 67.33 117.00 26.37 55.33 115.33 | (4) A4 a4
0.86 29.27 68.33 112.33 25.57 54.64 117.33 | (5) 444 a4l
1.35 34.53 38.67 102.00 25.12 56.38 111.00 | (6) 3G a4l
1.22 32.40 52.00 67.67 23.01 52.35 117.33 | (7) A4 a4l
1.20 30.93 38.67 107.33 19.54 55.72 111.00 | (8) AW aaul)
1.12 32.17 45.00 100.67 20.67 41.25 114.67 | (9) 444 a4l
LG Aol
1.26 32.13 47.00 98.67 25.11 36.31 115.33 (10)
L) I sy
0.86 31.27 39.67 175.33 25.36 48.45 110.00 (1)
FIRRFE
1.41 32.12 58.00 129.00 21.50 54.44 119.00 (2)
Al 1) Aol
1.15 32.56 40.00 191.33 31.94 51.43 116.00 (3)
Al 1) Aol
1.90 34.98 66.00 143.00 25.91 54.34 114.00 (4)
1.96 33.37 59.00 170.00 30.84 54.52 116.00 Ayl ) Al
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S)

T ) A

2.32 36.06 66.67 160.67 23.43 47.32 | 110.00 (6)
T ) A

1.54 33.61 42.67 194.00 28.42 53.40 | 117.00 (7)
) A

1.63 33.64 41.00 190.00 21.89 51.35 | 107.00 (8)
]

1.00 31.99 46.33 142.33 22.15 37.32 | 119.00 )
Tl

1.13 30.54 39.67 124.00 30.19 39.32 118.00 (10)a=l
LoalB1) 2

0.94 33.94 42.33 151.33 24.09 4051 | 111.00 (1)
o () o]

1.13 33.29 46.33 186.00 24.20 51.32 | 116.00 2)
o () o]

0.96 33.93 63.33 145.33 36.82 46.29 116.00 3)
o () o]

1.04 33.93 65.33 163.00 25.10 43.25 116.00 4)
Fo 3] sl

1.54 33.76 73.33 163.33 26.52 42.26 | 119.00 (5)
Fo ) Al

1.10 35.70 39.67 173.33 22.82 41.44 | 112.00 (6)
Fo 3] sl

0.99 34.14 41.67 177.33 28.02 47.21 | 116.00 (7)
Loalal) 2

1.11 35.10 36.33 131.33 22.73 48.29 | 109.00 (8)
Loalal) 2

0.90 31.84 35.00 132.33 23.21 39.38 | 118.00 )
Fol]

1.08 32.15 39.00 125.33 31.74 35.31 | 119.00 (10)iuselal
Ll

1.05 34.09 52.67 172.67 26.62 57.37 | 110.00 (1)
Lol

1.30 35.81 60.33 160.00 18.80 57.45 | 121.00 2)
Al A

1.01 33.07 63.67 141.33 27.07 55.37 | 119.00 3)
R U]

1.41 32.81 66.67 143.33 26.73 48.30 | 117.00 4)
R U]

1.82 35.60 67.67 191.00 35.16 51.28 | 121.00 (5)
FREI U]

1.19 35.87 38.00 189.33 24.04 49.27 | 109.00 (1)
R U]

1.49 37.03 51.67 178.33 28.82 50.30 | 115.00 (1)
Aol A

1.10 32.23 38.33 174.67 21.05 52.27 | 109.00 (6)
30.63 44.33 178.33 21.09 4342 | 120.00 | Awoludidn

- “’D T
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(7)

L) il

1.00 32.51 46.67 170.33 28.64 44.35 120.00 (8)

L) il

0.86 31.27 39.67 175.33 25.36 48.45 110.00 9)

L) i)

141 32.12 58.00 129.00 21.50 54.44 119.00 (10)

1.25 32.12 50.57 129.46 28.68 49,91 115.38 plall lass 5iall
0.28 2.20 1.64 11.99 3.20 8.04 3.00 L.S.D

l 5V L e @lld 1) e agh sl Aisne g yla oL Jal (ge agdlial aay (4 adon g Clil) 5 50 a i Le ) S

aic G Y el dug el el gl ae saaad) Cilual) CaSi o gy dlall 43150 o ) S jpa b dgall)
O Lol 4y S cliall [7] 48 ey A ) 8 aseatl) Gl st (6) Jsas @il ddaadle die o ladll (Ga]
o2 558 e el (s gle Al jall a8 Cliall paeal (% 1) Jlaial (5 sise die Gsina S Jladll cilind) Cilay ya Jans sia
aie il XA sl )l Jatad el () oall dilall CaORY] jaae IS Gy Ay sl 5 sl Ciad Cilaall
L) ALY 2 daa Ul A gyl Clacall paeal %] Jlaial (5 siue die Lgine O geaiall Uadl) 2 oyl
oY) e Cliial (5 gina e Lagd gantall i) Clay je Jasie s %5 Juial (5 sine die Lsina IS il
A5 51 Sl A iR a8l o e el an s dan 1000 ¢ bl gl )5 e il 4l
Aladll ¢UaiY) 22e 5 alall 48 5 5 Aalise Cilbia (pa 8 AiSan Ly 5l AlSa) (5 ¢ haddl Jlass¥) ) 3 ey ciliiall o3g]
A8y sl) )l A eh & BN o ey 1385 Lgine G sSall SIST IS KU Jualall g A0 8 saal) aae

9 [9] 9 [8] e K c.a\:u oo c.au.\:\\ oda (38l g¥i g s&.}kﬂ\ dlall e <l aiWl g g.baﬂ Dlaas¥ (e J8 Asj\ S ) ) yza

.[12]
018 530 8 40 1S mn g gondl Jumlad [7] s oy A )i san ) (bl (s 1(6) s
Juals 008 | esdae RRYS dalia e\.f!\ KRYS
1-2.0h | 41000 -4l el | alalldd gl ) Ll kAl
) el | Q) [ (p) Sl |
() | /He0n
Lnll] SOV
**2415. | **1032. | **272.1 | **822.4 | **204.2
**6.24 | **41.47 5 3 7 5 5 9 Geno
**143.6 | **39347 | **443.0 | **393.0
**17.54 | **81.50 3 . 5 1 **33.26 5 Einvr
**1885.
**0.73 **9.54 | **53.19 1 **55.02 | **47.03 | **7.94 45 G*E
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xx062 | **443 | 1111 | 95| 1974 | 1692 | 148
: ' : 4 : ' : 50 | E+G*E
**26231 | **295.3 | **262.0
*%11.70 | **54.34 | **95.76 _ : 920 | w218 | c L
xx017 | **18.56 | **51.07 | 2993 | xx76.87 | **64.89 | *5.76 .
: ' : 1 : : ' 9 G*E Li
0.23 144 | 1205 | 47714 | 1441 | 1286 | 251 20| Pool Div
0.05 2.06 104 | 5501 | 439 | 2749 | 342 120 | Pool Error

Gl 5 & saagall 138 acal 3 e 3 sea i @l lad) o S daalia il sl g CilasiuY dale dala 44

A gdiall Congl) hiat Jal (g 8 sm el il (Biat gad Zga gall Jualaall (ot el g Lo il 4 55 Jlae
bl ¥ (7) s B e b s a5l Jeana (8 4l Sas saal) Jualal 4l 8] cilabeall (i je die
oo oY) Aadg aals e il (5 sina HlaaiV) Jalae dad 53 510 AR ALY e Adea 8 (1) Sl Sl
Led 5 ) A sall il ae 4dSip Aallal) Lelatia) () el Lae 58 pe hagie Gy s ine e laadY)
22gd Aglle Ayl Einly Saay (2l s (4) Sl ) G il Lghbua ) diaddly ) ohaill g saill 4 al) ulallaial)
(95 8) Al Gl ) s Ly )il 8 ey Ll Caniay (51 SP(); plaall 2y gine il ) ) Ay Ll diial
Al Legilaial () iy L aladl o siall (e el dass giag g (5 5inn e ol i) e laasVI dady laasV) 4 giza
o 4l (gl Al R iabeal & gina (1) S ills ddlle 4l i) <3 (65 55 45 3) SI D ol s sl el
il i) a2 Lagr il Comaay UL lasi¥) e A (55t (105 2) sl ConaS Sl Lals i
A gine il A1) sl a1 A8 oK1y Adbiaall il 4l i) alal) 385 dalue 8 (2) Sl Sl Al
4 gina S (75 65 4) Sl Gl Laadt Aladl) ¢UaiY) aae ddialy  ago Latll Camaay Ul jlasiV) e ol i
S20 pleall & gine Jah il ) A Lak A el il e 5 e e L e el Jy W S %d s by
G A, gl axe ddaly Adall a3 (e L) jiul (& gl Coaaay A1) 5l GaSI Gl s3a of e el La ke
el an s glars (g sima e OIS laadV1 e il i) GeSe a5 (e B 5 A gine ANVD I3 (6 5 4) S
O B Jas gie cllial A (6) oSl (eSe A gall Ll ae LediSS 5 Aladl Lgidatia) (1l Laa (4) S il
b Vool A3l el il dalisall Lilail y Al Ol hlea ) @l s gle alall Jaws il
b Wl ol tiun e Legdl (sl LagalSl 4y gina (75 355 1) Aol Sl il Sy cAlilaiall o) gall (3 Y g )3
Lsina ol pian a3el (6) QS ad L 5l amaay JUIL HlasiV) e Gl jaiDU 4 simae culS 451 1) caS) 5l
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Lol 5 Al @l sl Lgtsloa o oy Las daa 1000 005 (o8 pbal Jass siall (e JB dass siar g laaiDU & gina
Glalee Ul 4y gm0 s 3 e 12 (95 45 3) 48,50 @Sl el )3l Cllaall COAA Gpuadl Aadasal)
Lol Lago Ll Camaza 1) (505 Law LoV (e (il aiDU 4 gina culS ddiall o3gd 481 ) 51 Syl 48y (K05 4y ) i)
Dl e GalaiVl s laas¥) aleal Ay ina 5 (6 5 1) Ol eSS o) Baadl daludll sas ) Jhals dia
A8 5 4y ) sl 5 Ll s Al pal) e g lall alead o olld yudy Le ddall alal) Jass sial) (e e (1) S IS
plall Janall (go Jil Jows sia 53 (IS (6) S (S0 Al g plall Cpuant] gilaian) e Jay L dfial) Cag plally o S
A sl i) 3 Lo ) ) 5 paly Gl Sagaall ) ae LedsSS aladsl s Al <l el b i aae ) il Les
S Al Ay (S Bl Alll i Las (g sine e Jlaai¥) e Bl paill JlaaiDl 4 gine 3 (7) S Al IS
AN ) o Jaadl i Lal ol Lty )l il b saiil) ey Lea oVl e ol jaiDU &y siee S A1 )
S il Aalisall 3oy dhala g dn all 055 i) gl ) ldal (6) S il e (e s Ay ) EaY) 4le cils
Gl s Sl g,V (5 5 3) eSSl 5 SIS Jealall (1) S il g bl il 5 e 3 4l oY1 200 il (4)
&) Al e dalnl @l Gia s sl Aldiall Dy il gl ye A &5 Sl o2 (e Bl (Say

J17]15[16]5[15] 5[14] s[11] 5[10] e JS U xe gl 028 anii g el (e a5 (g0l Lgilatin

B ) 8 435S iman 5 s anl Jualad i) jiin¥) cilalas 1(7) Jsas

ledl eai¥) dae | (Fass) alel) 48 5 dalise B EFIREVerS S5
(e e 2 () =
Sd; Bi Sd; Bi Sd; Bi S°d; B;
**254.59 0.93 **4.,04 0.83 *7.35 *1.85 -0.15 *-0.04 1
**888.52 0.83 **48.08 *2.65 **17.20 141 **2.71 0.59 2
**828.93 0.66 **15.48 0.59 6.09 1.05 **1.39 0.07 3
**214.20 | *0.61 **3.48 0.75 4.44 1.26 -0.289 1.29 4
**392.18 0.67 **36.32 0.55 2.46 141 **2.23 0.88 5
**254,01 | *1.48 **2.85 0.65 0.84 1.39 **4.52 1.67 6
**364.09 | **1.81 **4.50 0.91 **29.79 0.73 **3.20 1.34 7
**744.08 1.27 **2.11 1.08 -2.54 **(0.56 **2.24 1.17 8
**484.42 0.96 **1.87 1.14 3.12 *0.23 **2.37 1.58 9
**253.94 0.79 **18.11 0.86 **14.42 0.12 **1.23 1.45 10
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(7) sl 1
" gl dals (2£) & 1000 ¢ E RPN Sl
5%, B; 57, B; 57, B, -
0.06 0.82 **Q A4 0.33 **10.35 *2.45 1
*%0.21 0.97 **2 08 0.38 **18.55 2.58 2
**0.44 1.03 *0.64 **2 37 **319 **_0.09 3
**0.17 1.03 **2 17 **2 19 -0.03 **0.28 4
**0.62 111 0.37 **1 70 **53 07 -0.51 5
0.08 111 0.14 0.72 0.09 **_0).36 6
0.02 **1 63 **1 15 121 **1 47 **2 17 7
**0.21 0.92 **1 24 0.86 **5 06 0.22 8
**0.20 0.72 *0.44 **0.08 **22 56 153 9
**0.15 0.66 0.31 **0.16 **4 41 1.73 10

A alall bl e e s aied il 5 Citaail 8 dadiiusal) degall Ailian) 33yl (o (g3 shial) Jidatll yiiay

G s ll Canll 3 8 aladin) (Sa s ccilinall G GO 4l e Tolaie) Lgaioal 55 45 jaal) Cilinall
Oe s Ul e ) Say il g s 5 paall il CaOR) e pe I e JAT5 as8ie G JiT (215 ()l S 3
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ABSTRACT

Determination of genetic relatedness typing between isolates has done for
Acinetobacter baumannii isolates by using Enterobacterial Repetitive Intergenic
Consensus-PCR (ERIC-PCR), the results of the current study showed the presence of a
genetic relationship between bacterial isolates isolated from different clinical sources.
The results of the study showed the presence of 18 patterns, the molecular weight of
these bands ranged between (100-4000) bp.

Dendogram analysis of the results showed that there was genetic relatedness
between the isolates of Acinetobacter baumannii in only one clone while 37 isolated
contain different genotyping.

Key words: Acinetobacter baumannii, ERIC, Genotyping.
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1. Introduction

Genotyping distinguishes between bacterial isolates on their genetic content.
There are several methods for genotyping that have become important in the field of
finding genetic relatedness between bacterial isolates, identifies the source of infection
and works to identify strains of high virulence to prevent infection, especially in
intensive care units that are a place for the emergence of many antibiotic resistance
bacteria [1].

There are several methods of genotyping that used in present time that different
in its ability to distinguish between the bacterial isolates in the same species. One of
these methods is Restriction Fragment Length Polymorphism (RFLP), the method of
gel electrophoresis with a pulsed field Electrophoresis, Repetitive Sequence-PCR [2,
3]. This method easy and fast methods that do not need time to accomplish, compared
to other methods. One of the benefits of this method is the ability to find the genetic
affinity for bacterial isolates of the same species [4, 5].

The most important types of methods of repeated sequences that was easy, fast,
less expensive and less complicated in analyzing the results was Enterobacterial
Repetitive Intergenic Consensus (ERIC) method. The sequences of this method were
originally discovered in Escherichia coli and Klebsiella pneumoniae [6]. This methods
are across multiple regions of the genome and the length of sequences was 126 bp. and
the location sequences are different from one strain to another and this method has
been increasingly used to identify the genetic related relationship of bacteria [7, 8].

ERIC method is used between bacterial strains and epidemiological studies, as
well as to classify many gram negative bacterial [9]. It has shown a high efficiency to
determine the epidemiological range of A. baumannii bacteria [10]. Another study

mentioned that this method is one of the best and most accurate methods for

v e h—— LT >
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determining the genetic affinity in A. baumannii [11] and in a study of A. baumannii
that showed this method is useful to determining the epidemiological and studying the
diversity between isolates. Isolates were divided into several groups by this technique
[12], as shown in Studies that A. baumannii isolated have resistance genes from several
hospitals in Korea can be identified by ERIC-PCR technique. It has been observed that
there are 7 isolates that possess a gene resistance anti-beta-complement OXA-23 and 6
isolates that produce an OXA-23 resistance gene from the same hospital [13].

Amis of this study Genotyping of A. baumannii isolates using the Enterobacterial

Repetitive Intergenic Consensus (ERIC) method.

2. Material and methods
2.1: Isolates of bacteria

Were obtained from a previous study of various clinical sources (blood sample,
wounds infection, burns infection, urinary tract infections, and stool sample).

2.2: DNA extracted of DNA

DNA kit (Geneaid Biotech kit system, UK) was used to extract the DNA of

bacterial isolates according to the manufacturer's instructions.

2.3: Genotyping of A. baumannii using ERIC method

The polymerase chain reaction mixture was prepared using ERIC method.The
proliferation of the ERIC gene with specific primer Prepare the solutions of the Stock
according to the instructions of the manufacturer Alpha DNA (Canada) (F:
ATGTAAGCTCCTGGGGATTCAC3) and (R: 5 AAGTAAGTAAGTGACTGGGGG
TGA GCG 3'). The solution concentration of 10 P mol / pl keep the stock solution

under - 20° C. The amplification of DNA was performed at a volume of 20ul. The
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reaction mixture is a component of 10pul GO Tag green master mix, 1ul F-primer, 1ul
R-primer, 2ul template DNA, and 6pl Nuclease Deionized nuclease-free water [[14]].
Then the contents were mixed using the Vortex mixer and then placed in a PCR. Steps
of PCR reaction were step 1 (Only one cycle for 1 minutes at a temperature of 94°C for
the primary DNA denaturation), step 2 (35 cycle included: A: 45 sec at 94°C for DNA
template denaturation, B: 45 sec at 94°C for the primers to bind to DNA template
annealing, C: 2 minute at 48°C for the associated primers to be elongated. Step3 (Only
one cycle for 10 minute at 72 ° C for the final elongation of the double DNA strip.

2.4: Separation of DNA bands

Five ul of PCR products were separated on a 2% agarose with 5ul Ethidium
bromide, at 100 vol. for 80 min. DNA Ladder 100bp. The DNA bands were visualized
and photographed under UV light at 300 nanometer by using UV-tansilluminator

[15]. Measuring DNA Concentration with a Florometer quantus.

2.5: Dendogram synthesis to determine the genetic affinity of A. baumannii isolates

A synthesis dindogram was found to determine the genetic affinity between the
isolates of A.baumannii by converting the results that appeared in the gel into a
descriptive table, as when a package is present, 1 is placed and when it is absent, 0 is
placed and this data is entered into the Past Software Jaccard / up GMA program to
obtain the Dendogram. The molecular weights of the resulting beams were determined
using the Cs Analyzer program.
3. Results and discussion

Genetic typing was found and identified by PatternA. baumannii under study by
using (ERIC) method, the results showed the presence of a genetic relationship

between bacterial isolates. The results of the study showed the presence of 18 group

-y B
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(ERIC1 to ERIC18) using Past Jaccard / up GMA program, the molecular weight of
these bands ranged between (100-4000) bp and the Percentage ranged (5-60)%  as
shown in Figure (1 (A and B) ) Table (1) and this result corresponds to the result
obtained by [13] with 17 patterns using the ERIC method to standardize the isolates of
Acinetobacter from several hospitals in Brazil, and the results in Figure (2) showed the
presence of 37 isolates contain different genotypes, While only one clusters contained
three isolates which are ( 32,35, 37 ), there was a genetic affinity between them. These
isolates were isolated from patients at Yarmouk Teaching Hospital and the source from
which these isolates were isolated was from stool Our results were close to the study by
[11] who found a genetic affinity between the isolates of A. baumannii isolated from
several hospitals in Turkey and from different sources who showed that using the
ERIC-PCR method there was a genetic affinity between three groups of A. baumannii
isolates. In the study by [10] showed that there were 18 types of A. baumannii isolates
that were isolated from ICU intensive care units and from several hospitals in Lebanon
using the ERIC-PCR method. There was a genetic convergence between four groups of
A. baumannii isolates. The researchers showed [16] using the ERIC-PCR method and a
genetic affinity between four groups of A. baumannii isolates isolated from ICUs and
researchers [17] four groups were found between isolates of A. baumannii using ERIC-

PCR technique isolated from different sources and from several hospitals in China.
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Figure (1-A): Electrophoresis of the PCR product of gene ERIC (100-1500 bp) for A.
baumanniii isolates on 2% agarose and 100 volts for 80 min. The M ladder (100 bp),
the 1-19 was positive isolates. The molecular weights of the resulting beams were
determined using the CS Analyzer 3 program.

7 8 9 10 11 12 13 14 15 16 17 18 19
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Figure (1-B): Electrophoresis of the PCR product of gene ERIC (100-1500 bp) for A.
baumanniii isolates on 2% agarose and 100 volts for 80 min. The M ladder (100 bp),
the 20-38 was positive isolates. The molecular weights of the resulting beams were
determined using the CS Analyzer 3 program.
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Table (1): Molecular weights and percentages of the resultant band by ERIC method

Bands Molecular  weight Isolates Percentage
bp no. %

ERIC1 100 820

ERIC?2 150 91225

ERIC3 200 2|5

ERIC4 300 3[75

ERIC5 400 3[75

ERIC6 500 5[125

ERIC7 600 18 | 45

ERIC8 700 4|10

ERICY 800 9225
ERIC10 850 3[75

ERIC11 900 15375
ERIC12 1000 | 13 32.5
ERIC13 1500 | 17 42.5
ERIC14 2000 | 23 57.5
ERIC15 2500 | 7 17.5
ERIC16 3000 | 24 60

ERIC17 3500 | 11 27.5
ERIC18 4000 | 4 10
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Figure (2): Dendrogram Synthesis of A. baumannii isolates using Past Jaccard / up GMA

program.
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4. Conclusions

ERIC method has shown high efficiency in determining the genetic and

epidemiological relationship between A. baumannii isolates.

Abbreviations

Abbreviation Meaning

A. baumannii Acinetobacter baumannii

API20E Analytical Profile Index

bp base pair

DNA Deoxyribonucleic acid

ERIC Enterobacterial Repetitive Intergenic Consensus
RFLP Restriction Fragment Length Polymorphism
NCBI National Center for Biotechnology Information
PCR Polymerase chain Reaction

u.v. Ultra Violate
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