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ABSTRACT
The present study was conducted tO dete:Hlinc the anatomical and histOlogical

structure ofstOmach in aduk 10cJ rabbLs 6-12 month(θ ッθ′ο′%夕s cνガθガ搭).ThiS
study was carried out on 16 adult local rabbits which were divided into twO groups:

the nrst group containcd 8 adult rabbits(4 malc and 4 female)uscd fOr anatomical

study include study of b10od supply.The secOnd group included 8 rabbits(4 male

and 4 female)used fOr histOlogical study using two types of stains,thc hematoxylin

and eosin and the special stain(PAS)。 Anatomically the stomach in both sexes Of
adult local rabbits was supplicd through the celiac artery and its three branches.

HistologicaHy, in both sexes,the waH Of the stomach consists of four tunics

(tuniCa mucOsa,tunica submucOsa,tunica muscula面 s and tunica serosa).There was
no signincant difference in thickness of tunics between male and feinale. Thc

stomach lined by a surface lining mucOus ce‖ s appears as a ta‖  sirnple columnar
epithelium that extcnds through gastric pits, where the gastric glands are opcned,

three regions can be recognized in the mucosa ofthe stomach according to thc types

of glands that appcar as branchcd,tubular,coiled,short glands in both cardiac and

pyloric glands regiOn,while the fundic glands in the fundic glands region appcar as

sirnple branched tubular 10ng straight over rnost oftheir length paraHel to each other

and coHed or bent atthe basal pOrtion.

＼



Anatomical and histological study ofstomach in adult local r^bbits Oryctologus 
"r;,,ilf;ro"O ,",0.,

The cardiac and pyloric glands noted mainly mucous secreting cells and few
numbers ofparietal cells while the glands fundic region consist ofdifferent types of
cells but the two main cells are the parietal and chiefcells.

The number of glands in the three regions was not different significantly
between the male and female. The surface lining cells, gastric pits in three regions
of stomach, cardiac and pyloric glands gave a positive reaction with PAS while the
fundic glands showed a negative reaction with PAS in both male and female rabbit
stomach.

INTRODUCTION
Laboratory animals are extensively used for modern biomedical
research including immunological studies, reproductive studies and
other researches [], also have been direct object of a great number of
experiments that cannot be carried ovt in vitro. A number of authors
paid attention to body structure and organ system [2]. Among the
laboratory animals rabbits have been used an experimental model for
research [], it is a means of research in the field of biology,
physiology, medicine, toxicology, pharmacology, surgery [3]. Rabbits
have been used as an experimental animal in many diseases [4, 5] .

Rabbits characterized by a unique anatomy of stomach [6]. It has a large
simple stomach and contains food at all times. The aim of this work to
study the normal histological observation of stomach and the normal
blood supply of it in local rabbit's.

MATERIALS AND METHODS
Sixteen adult healthy male and female local rabbits (Oryctolagus
cuniculus) including (8) male and (8) female, obtained from local
supplier in Al- suwera city, Iraq in September,20l0. All these rabbits
were used for anatomical and histological study.

Anatomical study include:-
Blood supply:-

After killing eight rabbits (4male and 4 female) by sacrificed, the skin
ofthoracic region of rabbits was removed, and then the thoracic region
opened. The red colored gum-milk latex injected thought the aorta by
blunt needle and syringe, to prevent any flow or loosing of latex from
cutting small arteries, glacial acetic acid were used with cotton and
pressed on the site of losing. The animal and all viscera were immersed
in the fixative 10% formalin for two days [7], after that the stomach was
dissected very carefully to study the distribution and branching of
different arteries (using the digital photo camera 14.1 megapixel).
Histological study:-

In the current study, eight adult rabbit (4male and 4 female) were
killed. Then the stomach immediately removed and opened along the
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greater curvafure, all the contents were removed and washed by normal
saline. Then the tissue specimens were sectioned from three regions of
the stomach: cardiac glands region, fundic glands region, and pyloric
glands region [8] . The size of the specimens were taken about I cm3
and then kept in l0% formalin for 48 hours. The samples were proceed
with routine histological technique [9]. Two types stain were used in
this work, the first is Hanis Hematoxylin and eosin stain and the second
is Periodic Acid Shiff (PAS). Different histological measurements done
by light microscope under X40 by use of ocular micrometer [10], and
the following incidences were used in this study:
-Highest of epithelial cells that lining the stomach.
-Thickness of different tunics of stomach wall.
-The appearance of glands.
-Number of mucosal glands.
-Numbers of parietal and chief cells in the mucosal glands.
'Nature of secretion of different type of secretory cells by using of

special stain (PAS).

Statistical analysis
The values expressed as mean + sE. The statistical analysis of

data was performed to know the significant differences using analysis of
T. test to show the important statistic, and significant differences limited
on pcl 0.05 of probability [11].

RESULTS AND DISCUTION
Anatomical Study / Blood Supply

This study revealed that the blood supply of adult local rabbit in
both sexes through the celiac artery and its three branches, the splenic
artery,left gastric artery and the hepatic artery (figure I ). The splenic
artery, is the first branch of the celiac artery, it gives a short gastric to
the fundus before and after entering the spleen, the left gastroepiploic
courses distally along the greater curyature to anastomoses with the
right gastroepiploic (figure l).The left gastric artery is the second and
shortest branch of the celiac artery, it distributed to supply the lesser
curvature and gives off to the fundus (figure l) and the cardiac region
by the right and left gastric branches (figure 2 ). The last branch of the
celiac artery is the hepatic artery that gives rise to first branch (right
gastric) before the gastroduodenal artery where the right gastroepiploic
artery arises to course proximately along the greater curvature and
anastomoses with the left gastroepiploic artery (figurel),the right gastric
arteries the second branch that arise at the pylorus and courses
proximally in the lesser curvature to join the left gastric artery, finally
the hepatic artery gives off its hepatic branches (figure I ).
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Histological Study / Morphometric measurement
This study showed the histological structure of stomach of rabbit

in both male and female are similar but the morphomehic
measurements are different between them. The entire surface of gastric
mucosa was lined by a simple tall columnar epithelium with a lightly
stained cytoplasm which form the surface mucous lining cells that
invaginate into varying depth into the lamina propria according to the
regions of stomach in rabbit forming the gastric pits that lined by the
same surface epithelium and where the glands are opened in the base of
it (figure 3). The mucosa of stomach in rabbits in both sexes appear as

divided into three regions according to the types of glands which is
contains, the cardiac, fundic and pyloric glands region. The wall of
stomach in cardiac, fundic and pylorus regions has the same four tunics;
the Tunica mucosa, Tunica submucosa, Tunica muscularis, and Tunica
serosa. The Tunica mucosa and submucosa in contracted stomach of
rabbit are folded into longitudinal folds or rugae which are numerous in
the fundic and pyloric glands region (figure 4,5) while in distended
rabbit stomach, these folds become flattened.

Cardiac glands region
Hight of epithelium, thickness of tunics and appearance of glands

This study showed that the mean thickness of all tunics of this
reagion of stomach local rabbit was shown on Table I . Cardiac region
appear as a narrow area at the gastro esophageal junction. The Tunica
mucosa appear as consist of surface lining cells that appear as tall
columnar cells mucus secreting that extend in relatively the long gastric
pits (figure 3 ). The mean thickness of all tunics of the three region of
stomach local rabbit. The second component of mucosa is the lamina
propria that appear as connective tissue restricted to the area undemeath
the surface epithelium to the muscularis mucosa and occupied by the
cardiac glands (figure 5). The cardiac glands that occupied the lamina
propria appear as a short branched tubular, coiled gland, opened into
bottom of relatively long pits (figure 5, 6). The other component of
mucosa is the muscularis mucosa that appears as a several layers of
smooth muscle fibers arranged in longitudinal and circular layers that
separate the tunica mucosa from the tunica submucosa (figure 5). The
second tunica in the wall of stomach in rabbit is Tunica submucosa that
appears as a connective tissue containing fat cell, and contains a
numerous large blood and lymphatic vessels. Under the tunica
submucosa is the tunica muscularis externa that appear as consist of two
layers of smooth muscle fibers, the inner is circular and the outer is
longitudinal layer (figure 7).The outer most layer is the tunica serosa
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which attached to the muscularis externa and appear as a thin layer of
loose connective tissue covered with mesothelium (figure7).

Fundic glands region
Hight of epithelium, thickness of tunics and appearance of glands.

The gastric mucosa of stomach in rabbit in fundic glands region is
thrown into prominent longitudinal folds or rugae that protruded into
the lumen of contracted stomach, the core of these folds consist of
submucosa (figure 8). The epithelial surface cells are simple tall
columnar epithelium which extend and lined the short gastric pits
(figure 3).The mean thickness of tunics of this region as in Table (2).
The lamina propria is a fine connective tissue and quite difficult to
differentiate befween the fundic glands numerous simple branched
tubular glands that are arranged almost parallel to one another and are
perpendicular to the surface of mucosa they are appear as a very long
straight over most of their length extend through the lamina propria to
reach the muscularis mucosa where these glands are bent or coiled
(figure 9). In the fundic glands region the muscularis mucosa appear as

a layer of smooth muscle fibers oriented both longitudinally and
circularly underlying the mucosa (figure 8). The tunica submucosa
revealed as a highly vascularized supporting connective tissue and also
contains lymphatic vessels, the tunica submucosa participates in
forming the rugae (figure 8). The tunica muscularis was composed of
smooth muscle fibers arranged in a relatively thick inner circular layer
and a thin outer longitudinal layer. Between these muscularis layers
Auerbach's plexus is present (figurel0). The outer most tunica is the
tunica serosa that appear as a thin layer of a loose connective tissue
covered by mesothelium (figure l0).

Pyloric glands region
Hight of epithelium, thickness of tunics and appearance of glands.

The hight 'of epithelium thickness of tunics showed in Table
3.The lining epithelium appear as in cardiac and fundic glands region.
The lamina propria showed as loose connective tissue more than in
fundic glands region, occupied by loosely packed the pyloric glands
(figurell). The pyloric glands appear as short tubular branched and
coiled open at the base of long pits (figurel2). The muscularis mucosa
appears as layers of smooth muscle fibers separating the mucosa from
the submucosa (figurel2). The Tunica submucosa in the pyloric glands
region similar to that of the cardiac and fundic glands region of the
stomach, it consist of a loose connective tissue contain a large blood
vessels (figure l3). The Tunica muscularis appear as consist of two
layers of smooth muscle, the thickest one is the inner most layer,
circularly arranged and the outer is a thin and longitudinal arrangement
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(figurel4). The outer most layer of the wall stomach in rabbits is the
tunica serosa, appear similar to that in the cardiac and fundic regions as
consist of loose connective tissue covered by one layer of simple
squamous epithelium or mesothelium (figure l4).

Numbers of Glands, Parietal and Chief Cells:
Cardiac glands Region

The number of glands in cardiac glands region in the stomach of
male and female rabbit was showed in Table 4. The cardiac glands are
predominantly mucous secreting glands consist of mucous secreting
cells which appear as a tall columnar, pyramidal cells lightly stained
cytoplasm with oval or flattened basally located nuclei and a few
numbers of parietal cells are present in the mucous glands, and there is
no chief cells are present. The parietal cells which present appear as
Iarge, round cells with centrally located nuclei and eosinophilic
cytoplasm (figure 6 ).The number of parietal cells in the cardiac glands
as in Table 4 . There are no chiefcells in the cardiac glands Table 4.
Fundic glands Region

The number of glands in the fundic glands region showed in
Table 4. There were different types of fundic gland cells, but the two
main type cells are parietal cells and chief cells, the parietal cells are
scattered along the length of the glands but are more numerous in the
upper halfofthe tubular glands than in the lower half(figure l5 ). They
appear as a large, rounded, some are pyramidal shaped and are bulges
out ward in to the surrounding basement membrane of the gland, the
nucleus is round and centrally placed with eosinophilic granulated
cytoplasm (figure l5 ).The chief cells are the second main type cells of
the fundic glands, they are scattered and squeezed between the parietal
cells but occur principally in the Iower half of fundic glands they are
much smaller than the parietal cells, they appear as a pyramidal or
cuboidal shape with basally located round nucleus and a basophilic
cytoplasm (figure15). The numbers of parietal cells and chief cells
showed in Table 4.
Pyloric glands Region

The current study observed that the numbers of pyloric glands
showed in Table 4. The pyloric glands are lined mostly with a large of
tall columnar epithelium with clear basophilic cytoplasm and flattened
basally located nuclei, some parietal cells are present (figure l6). The
number of parietal cells showed in Table 4 .

Special Stains / PAS Stain
The PAS stain has been used to high light the mucus-secreting cells

of the gastric mucosa. The surface lining cells of entire mucosa of rabbit
stomach in both sexes that extends into gastric pits. That gave a strong

―
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reactivity with PAS, which appear as pink or magenta color and they
were considered as mucus producing cells (figure l7). Also The cardiac
glands are confirmed the histological study of number of parietal and
chief cells composed mainly from mucous secreting cells are gave a
positive reaction with PAS and appear as a pink color, some glands
composed entirely from mucous secreting cells and others contain a

very few of parietal cells which appear as a clear cells (figurel8 ). The
fundic glands gave position reactivity in a surface lining cells and
gastric pits but the fundic glands gaye a negative reaction with PAS
(figurel7). While the main cells of fundic gland are parietal and chief
cells which gave a negative reaction with PAS. In pyloric glands region
of both sexes, the pyloric glands gave a position reaction with PAS and
appear as pink color (figurel8). The predominant cells in the pyloric
glands are mucous secreting cells, some glands contain a very few
number of parietal cells.

Table-2:The thickness of tunics in the fundic glands region of stomach in the male
femal

ゝ

Table-l:the thickness of tunics in the cardiac glands region of stomach in the male
and female rabbit (micrometer

sex

Tunica mucosa

ｃａ
　
∞

．剛
　
ｍｕ

Ｔ

ｂ

Mean ttSE

Tunica
muscularis

externa
Mean +SE

Tunica
serosa

Mean rSE

Hight of
epithelium

Mean +SE

Hight of

lanlina propria

Mcan ttSE

Hight of

muscularis

mucosa

Mean ttSE

Male
22.25

土

1.083

383.00
土

16.392

２５

±

９４

８

．
　

　

・

５

４

　

　

３

85.50

士

8.256

535.10

土

15.767

28.50

土

1.979

Female
22.25

土

0.786

405.75

士

18.480

52.00
土

3.370

０

　

　

４

５

±

９

Ｌ

　

　

・
８

９

　
　
　
３

529.75

土

14.908

29.25

土

1.750

NS : NO significant differences at (p(0.05).

and e rabbit(m

Sex

Tunica mucosa

Tunica
submucosa
Mean *SE

Tunica
muscularis

externa
Mean +SE

Tunica
serosa

Mean +SE

Hight of
epithelium
Mean *SE

Hight of

lamina propria

Mean ttSE

Hight of

muscularis

mucosa
Mcan ttSE

Male
22.50

士

0.645

640.50

土

26.370

31.50

土

2.142

195.00

土

6.476

510.25

土

14.250

22.75

土

1.314

Female
22.25

土

0.786

639.25

土

29.919

35.75

土

2.142

197.75

土

7.568

515.00

士

13.885

７
．
５

士

・
３４

NS : NO significant differences at (p<0.05).
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Table-3:The thickness of tunics in the pyloric glands region of stomach in the male
and female rabbit (micrometer)

NS = NO significant differences at (p<0.05).

Table-4:the number of mucosal glands, parietal and chief cells in the three regions
of stomach in the male and female rabbit.

NS = NO significant differences at (p<0.05).

ヤ

ヘ

sex

Tunica mucosa

Tunica
submucosa

Mean +SE

Tunica
muscularis

externa
Mean +SE

Tunica
serosa

Mean +SE

Hight of

epithe‖ um

Mcan ttSE

Hight of

lanlina

proprla

Mcan ttSE

Hight of
muscularis

mucosa
Mean *SE

Male

22.27

土

1.021

334.75

土

15.795

42.25

土

2.873

158.00

土

8.788

591.25

土

12.819

21.50

士

1.190

Female

22.30

土

1.083

339.00
土

17.552

47.00

士

2.198

177.75

土

8.735

585.75

土

12.819

22.25

土

0.946

sex

Cardic region Fundic region Pyloric region

Number
of

glands

Mean
+SE

Number of
Parietal

cells
Mean
+SE

Numbe
r

Of

chief

ce‖ s

Mcan
土SE

Number
of

glands
Mean
*SE

Number
Of
parictal

ce‖ s

Mcan
土SE

Numbcr
Of

chief

ceHs

Mcan
士SE

Number
of

glands
Mean
*SE

Numbe
r
of

parietal
cells
Mean
*SE

Numbe
r
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Figure- I : Show the Blood supply of stomach in adult male local rabbit: l-Aorta 2-
Celiac artery 3-Splenic artery 4-Left gastric aftery 5-Hepatic artery 6-Castro
duodenal 7-Right gastric 8-Right gastroepiploic 9-Left gastroepiploic l0-
Liver l1-Duodenum l2-Spleen

Figure-2: Show the Blood supply of stomach in adult male local rabbit showing: l-
Aorta 2{,eliac aftery 3- Splenic artery 4 -Left gastric artery 5- Hepatic artery 6-
Left gastric branch 7-Right gastric branch 8-Right gastric artery 9-Gastro
duodenal
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Anatomical and histological study of stomach in adult local rabbis Oryctolagus cuniculus
Eman and Haider

Figure-3:Show the surface mucous lining cells of adult male local rabbit: l-
Simple columnar epithelium 2-Lamina propria 3-Gastric pits H&EX 400

Figure -4: show the rugae of pyloric gland region in contracted stomach of adult
male local rabbit: I -Tunica mucosa 2-Muscularis mucosa 3-Tunica submucosa
4-Tunica muscularis H&E X 300
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Figure-5: Show the surface lining cells of cardiac glands region and relatively long
gastric pits in the stomach of adult female local rabbit: l-Simple columnar
epithelium 2-Gastric pits 3-Lamina propria 4- Cardiac glands S-Muscularis mucosa
H&EX 34

Figure-6: Show the cardiac glands in the stomach of adult female local rabbit: l-
Cardiac glands 2-Mucous secreting cells 3-Parietal cells 4- muscularis H&E X 540.Lr-,
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Anatomical and histological study of stomach in adult local rabbits Oryctolagus cuniculus
Eman and Haider

Figure-7: Show the tunica muscularis externa in the cardiac region in stomach adult
f'emale local rabbit: l-Tunica muscularis 2-lnner layer 3-Outer layer 4-Tunica serosa
5-Mesothclium H&E X 300

Figure-8: show the rugae of fundic gland region in contracted stomach of adult
male local rabbit: l-Tunica mucosa 2-Tunica submucosa 3-Tunica muscularis 4-
Tunica serosa H&E X240
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Figure- 9: Show the tunica mucosa of fundic glands region in stomach of adult male
local rabbit: l- Simple columnar epithelium 2-Gastric pits 3-Fundic glands 4-
Lamina propria H&E X 300

Figure-10: Show the Auerbach's plexus between the two layers of tunica muscularis
in the fundic glands region in stomach of male local rabbit: I -lnner layer 2-Outer
layer 3- Auerbach's plexus H&E X 340

V

つ
つ



Anatomical and histological study of stomach in adult local rabbits Oryaolagus cuniculw
Eman and Haider

Figure-l I: Show the pyloric in the stomach of adult male local rabbit: l-
Simple columnar epithelial cells 2-Gastric pits 3-Pyloric glands H&E X 300

..r(.t -

t.

Figure-12: show the pyloric glands regions in the stomach of adutt male local
rabbit: l-Lamina propria 2- Pyloric glands 3-Gastric pits 4-Muscularis mucosa
H&E X 340
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Figure-13: Show the muscularis
of adult male local rabbit:
Tunicasubmucosa H&E X 240

Vol.23, No 7,2012

mucosa of the pyloric glands region in the stomach
I -Tunica mucosa 2-Muscularis mucosa 3-

I

Figure-14: Show the wall structure of the pyloric glands region in the stomach of
adult male local rabbit: I -Tunica mucosa 2-Tunica submucosa 3-Tunica muscularis
4-lnner circular 5-Outer longitudinal 6-Tunica serosa H&E X240
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Anatomical and histological study of stomach in adult local rabbits Oryctolagus cuniculus
Eman and Haider

Fig-15: show the fundic glands in the stomach of adult female local rabbit: l-
pyloric glands 2-mucous secreting cells 3-Parietal cell H & E X 340

Fig- l6: Show the pyloric gland in the stomach of adult male local rabbit: I-pyloric
glands 2-mucous secreting cells 3-Parietalcell H & E X 340
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Fig-17:show l-simple columnar epithlium 2-gastric pits gave a positive reaction
with PAS 3{he fundic glands gave a negative reaction with PAS X300

Fig-18: show I -surface lining cells 2-gastric pits 3-cardiac 4-parietal with PAS stain
x340

17



Anatomical and histological study of stomach in adult local rabbits Oryctolagus cuniculus
Eman and Haider

Fig-19: show the l-surface lining cells 2-gastric pits 3-pyloric glands gave a
positive reaction with PAS stain X300

Blood Supply
The present study revealed that the blood supply of stomach in

adult local rabbit is similar to that described in the basic simple

stomached mammalian pattern and varanus niloticus that the celiac

artery and its three major branches , splenic, left gastric and the hepatic

artery were basically responsible for supplying the stomach described

by [12 ] in addition to two branches the left and right gastric branches,

short gastric branch which found in this study, this result may be due to

that the stomach of rabbit has more endocrine cells that secret its

secretory hormone in the blood. The general wall structure of entire

stomach in rabbit was similar to that previously described in

monogastric animals reported by [1] and in some mammalian stomach

[13]. But differ from the stomach of ruminant that have a permanent

spiral folds [4], that increase the secreting surface area of mucous

membrane and receive large amount of food [15]. The appearance of
cardiac glands similar to that in feline stomach by [16]. There is no

difference between the histological structure of the fundic glands in

rabbit stomach from the histological structure of the fundic glands in the

simple stomach in domestic mammals described by [17]. The number

of glands in the three glands regions in the stomach of male and female

rabbit were differ from the number of mucosal gland of ruminant,this

may be duo to difference in the species .The cardiac glands are

predominantly mucous secreting glands consist of mucous secreting

cells and few numbers of parietal cells and there are no chief cells a

present.
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The hist010gical results were conflrmed by using the PAS.The

appearance Of mucous secreating cens and parietal cens as in siinple

stomach described by[8].The COmposition of fundic glands in rabbit

stomach conirmed with[1,18]in monOgastric animals,and the parietal

cens have the same histological characteristic in the stOmach of human,

monogastric animals and ruminant as reported by[19].

The cOsinophilic granulated cytoplasm of parietal cens is due t。

that it cOntains numerous packed nlitOchondria which reflects a high

metabolic activity utilized in the production and secretion of

components of gastric juices[9].The chief cells are the second main

type ceHs Ofthe fundic glands,they arc scattered and squcezed between

the parietal cens,  siinilar hist01ogical description by[20]in sirnple

stomach and[1]in mOnOgastric animals that suggest the strOngly

basophilic granular cytoplasnl is due to reflects their huge contact of

rough endoplasmic reticulum[21]ribOSOmds and agree with[1]in
mouse.The appearance ofpyloric glands is siinilar to the description of

[20].The pyloric giands have predominantly mucous cells with few
parietal cens,this flnding agrees with[22]and they deflned the pyloric

glands region near the py10rus cOntaining only mucous ceHs and they

pointed out that between the fundic glands and the pyloric glands there

is a transition zone in addition to mucous cens,parietal ceHs are present

butthe peptic cens are absent.The FnuCOus ceH is the FnOSt Conllnon cen

type observed in the pyloric gland region of human stomach.This study

disagrees with(191,WhO ShOWed that the pyloric glands cOnsist Of

mucous secreting cens only and abrupt disappearance of parietal and

chief ceHs marks the boundary between pyloric and fundic glandsoThe

PAS stain has been used tO highHght the mucus‐ secreting cens of the
gastric mucOsa.This study noted that the surface lining cens Of entire

mucosa of rabbit stomach in both sexes that extend into gastric pits

gave a strong reactivity with PAS, which appear as pink or magenta

color and they are considered as inucus producing cens.The mucous is

posit市e for PAS because it is a polysaccharide[12].The mucus cells

protect  the  epithelium  from  auto  digestion [23]. The
mucopolysaccharide represent as buffer systenl protection against acidic

substance and may be impOttant for lub五 ca●on of mucosa[12].The
current study consistence with[24]in simple stomach,[20]in human

stomach and [25]in rodent. AIso the PAS of cardiac giands are
conflrmed the histo10gical study of number of parietal and chief cens

are gave a positive reaction with PAS and appear as a pink color,some

giands cOmposed entirely from mucous secreting ceHs and others

contain a very few of parietal cens which appear as a clear cens . The

fundic glands gave a negative reaction with PAS due to the main cens

of fundic gland are parietal and chief cens which gave a negative
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reaction with PAS due to its function in manufacture and secretion of
hydrochloric acid and gashic proenzyme resPectively 126), the finding
of this study agrees with 127)inrat, [28] in rabbits, [29] in toad, [30] in
buffalo, [24] in human and [31] in man and laboratory animals .In
pyloric glands region the pyloric glands gave a positive reaction with
PAS since the predominant cells in the pyloric glands are mucous
secreting cells, some glands contain a very few number ofparietal cells.
This result is agree with [31] in human [12] in reptile. The difference in
the reactivity of the gastric glands of rabbit with PAS may by a
reflection of different functions ofthese glands in stomach ofrabbit.

CONCLUSION
The gross morphology, anatomy of stomach was similar between male
and female
The blood supply do not changes between the male and female and was
through the branches of celiac artery.
Histologically the wall of rabbit stomach in both sexes consists of four
tunics, tunica mucosa, tunica submucosa, tunica muscularis and tunica
serosa.

The thickness of tunics in both cardiac and pyloric glands region was
higher than that in the fundic glands region in both sexes.

With special stain PAS the surface lining cell, gastric pits, cardiac and
pyloric glands were gave a positive reaction and appear as pink color
due to the their mucous secreting cells while the fundic glands gave a
negative reaction with PAS .
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ABSTRACT
Total(150)isolates of Staphylococci species were isolated from different clinical

samples.They wcre distributed as(41)isolates from u」 ne,(59)isolatcs from
wound infections and(50)isolatcs from ear swabso Thcse isolates were diagnosed

using different rnorphological and biochemical tcst foHowed by the compicmentary

api 20E test and mast staph kito Out of 150 isolatcs,(58%)were'η ″わθθθθ″S
α夕rθ
“
so Results of prirnary scrcening test for methicillin resistance using disk

diffusion methOd revealcd that 84 isolatcs(96.5%)wcre prOved tO bc methicillin

resistant Srη″あθοθθtt α夕″お(MRSA).Twenty iVe isolates were seLcted forthe
genotypic study to detect methicillin resistance gcne(“ θθA)using the polymerase
chain reaclon(PCR).Two targct sequences related to this gcne were chosen in

the current study,thc nrst rcpresent the total gcnc scgment(1339 bp)since the

forward and thc reverse primers werc picked up from the upstream and the

downstream region fronl the original gcnc while the othcr amplifled segmcnt

represent part ofthe gene(314 bp)。 TOtal genomic DNA was uscd as a Tcmplate
and it was prcpared cither by direct co10ny or by boiling methOd using distiHed

water or TE buffcro Results showed that a‖ the selccted 25 isolates(100%)WCrc
harboring′η

`θ

 A genc based on the presence of314 bp or i339bp clcar bandsin 10/0

agarose gel as compared with E)NA ladder.E)irect colony was better in preparing

the template E)NA compared with the boiling inethod which gave a negative results

with the two amplifled segments.
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Phenotypic and Genotypic Detection of Methecillin Resistance in Locally Isolated Staplrylococcus
aureus 

Shaimaa and sawsan

INTRODUCTION
Methicillin resistant Staphylococcus aureus (MRSA) is a significant
pathogen causing both nosocomial, community acquired infections, and
its high prevalence in hospitals has been reported from many
Countriesfl]. Since most of these bacteria carry multiple resistance
genes against commonly used antibiotics, they show multiple antibiotic
resistance patterns thus causlng rmportant treatment
problems[2].MRSA has the ability to resistance B-lactam antibiotics
either by production B-lactamase enryme which binds specifically to 0-
lactam ring in the B-lactam antibiotics rendering them inactivate[3]
beside that ,resistance could be due to altering or modification target
site represent by penicillin binding proteins((PBPs) ,once the organism
alters the PBPs, the B-lactam antibiotics significantly decreases its
affinity for their substrate that is to say to PBPs [a] The low-affinity to
(PBP2a) is encoded by mec A gene which represent the main factor
responsible for methicillin resistance in Staphylococcus [5] The mec A
gene have never been found in methicillin-susceptible Staphylococcus
aureus(MssA) , while they have been detected in almost all MRSA
isolates[6] . The mecA gene becomes a useful molecular tool for
identification of MRSA since molecular techniques( mostly based on
polymerase chain reaction ) had been used for the rapid detection of
MRSA [7] .The aims of this study are to isolate S,eureus from different
infections then to detect MRSA using primary screening test followed
by genotypic detection for mecA gene using PCR technique using DNA
template prepared by different methods .

MATERIALS AND METHODS
Specimen's collections and Diagnosis:
Total of (150) clinical isolates primary identiff as staphylococcus

species were obtained from hospitalized and non hospitalized patients
from two hospitals: Al-habibia and Noaman hospital in Baghdad city
during the period from January to April 2011. Types and the numbers
of these clinical samples were distributed as (41) isolates from urine,
wounds include (59) isolates from wound infections and (50) isolates
from ear swabs. Bacterial diagnosis including morphological and
biochemical tests were done according to [8] which involve coagulase
test and the culturing on specific media like mannitol salt agar ,staph
110 and Baird parker agar .The diagnosis wzrs followed by the
complementary api 20E test and mast staph kit for s. aureus and the
Iatter was done according to (BioMdrieux /France)and (MastGroup
Ltd., Bootle, Mersegside, / U.K)
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Phenotypic detection of Methicillin resistant
All isolates were tested for primary screening test of antimicrobial
susceptibility depending on the [9] .Disk diffusion tests was done by
placing 5pgldisc of methecillin on Mueller-Hinton agar cultured with
the bacterial isolate.The zone of inhibition was measured after 24 hours
of incubation at 37"c and the results were compared with the negative
control represent by the standard strain ATCC 25923.
PCR amplification:
The selected resistance isolates with positive phenotypic tests were
subjected to molecular
screening study using PCR amplification technique according to
following steps:

DNA template preparation
The preparation of DNA template was conducted by two ways:
l-direct colony: It was performed according to [10] in which a sterile

wooden stick was simply attached with a single isolated bacterial
colony then it was carefully suspended in the wall of Eppendrof tube
containing the PCR mixture, then it was mixed by vortex to get fully
dissolved mixture
2-Boiling method
TE buffer method: Template DNA was prepared by dissolving lprl of
bacteria in lml of TE buffer, centrifuged at 5000 rpm for 5 min, and the
pellet resuspended in 100p1 of TE buffer. The suspension was boiled at
100c. for 10 min before centrifugation at 5000 rpm for 5 min. The
supernatant served as PCR template I l]
Distilled water method: It was prepared according to Rupp6 et al .ll2)
Briefly, 5 isolated colonies of ovemight growth bacteria were
suspended thoroughly in I mL distilled water and boiled in a water bath
for 10 min. After centrifugation, supernatant was used as template
DNA for the PCR.

Primers used for PCR: oligonucleotide primers specific for the
methecillin resistant genes(mec A) were chosen in this study to get
two amplified segment ,one of them represent the total gene sequence
since it was picked from the upstream and the downstream region and
the amplified size was l339bp,the other represent part of the gene with
amplified size 3l4bp[4l.Table I shows the details of these two
primers .
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Nucleotide sequences and direction
5'...-----..........-..._3'

MW pglpmol
Product
size (bp) Reference

mecA
″′cAl(F)
″
`ε

Al(R)
CCTAGTAAAGCTCCGGAA
CTAGTCCATTCGGTCCA

1024

732
314

mecA
″θεA2(F)
″
`ε

A2(R)
GTGGAATTCCCCAATACAG
TCAGTTCTCCAGTACCGGAT

6206
6148

1339
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liflcation.used i the

PCR amplification procedure: Twenty five selected isolates were submitted

to genotypic study using PCR. The oligonucleotide primers specific for the mecA

genes (tablel) were diluted using nuclease free water according to the

manufacture company information (alpha Canada) to get primary concentration

equal to 100 pmol . The amplification was performed in a TECHNE (TC-3OOO)

thermal cycler and the reaction mixture was prepared according to the procedure

that suggested by the manufacture company (Promega, USA). PCR mixture was

composed from 12.5 1tl of GoTaq@Green Master Mix(2x), 1.5 pl (10 pmol) from

each forward and reverse primers ,5 pl of DNA template(prepared by boiling
method ) and 4.5 pl of nuclease free water to get final volume of 25 pl. In case of
using direct colony method ,the volume of the DNA template was considered zero and the

volume of the PCR mixture was completed with nuclease free water(9.5 pl instead

of 4.5 pl) to get final volume of 25 pl. PCR mixture without DNA template was

used as a negative control. Table 2 represent Conditions for PCR amplification
which were set according to this study for the two primers and was started with
predenaturation step at 95"C for 5 min followed by 30 repeated cycles of
denaturation at 95"C for 45 sec ,annealing step at 56oC for 45 sec (annealing

temperature was increased to 60 "C for lmin formecA2 )and an extension step at

?2"C for 45 sec for mecAl (72"C for I min for mecA2), finally one extension step

at 72"C for 7 min. The amplified PCR product were analyzed by agarose gel

electrophoresis according to [13] using lo/o agarose supplied with 0.5 Pg/mL
ethidium bromide for I hour and a half (7 Volts/ cm') . DNA ladder (100bp and

l000bp) were used to assess PCR product size, then PCR products were visualized

by UV light at 336 nm, and photographs were taken using digital camera.

Table-2:PCR licd in this stud

RESULTS AND DISCUSSION
Spread of methicillin-resistant Staphylococcus aureus (MRSA) and

coagulase-negative Staphylococci (CNS) is an important concern in
hospitals and other health care settings[5]. In the current study, a total
of 150 specimens showed significant growth as Staphylococcus species.

To distinguish S.azreus from others ,the isolates were submitted to
different biochemical test including culturing on mannitol salt agar and

here S.aureus isolates were able to grow on this media converting the

:rじ K programs applloo ln

PCR
Initial

Denaturatlon

Cycles
No.

Denaturation
Primer

annealing
Elongation

Final
elongation

mecAI 95cO/5 min 30 94c。 /45 scc 58c./45sec 72c。/45 sec 72c。/7:nin

mecA2 95c。/5■lin 30 94°C/45 scc 60c。 /1●lin 72c。/::nin 72cO/7:nin
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red color to yellow due to mannitol fermentation [6]while growing
on Baird-Parker agar, the colonies of this species appeared black,
shiny, circular and convex, surrounded by a clear zonell7lCoagulase
test also was performed since it considered a remarkable diagnostic test
and only S.aureus has the ability to give positive result [l8]Another
important diagnostic test was performed using specific kit known as

Mast staph which is a agglutination test specific for detecting protein A
in this species .Positive results appeared as a clear agglutination after a
few seconds from the addition of one drop mast staph solution, while
the negative result appears transparent (clear) without any agglutination
according to (Mastgroup ltd., Bootle, Mersegside, /U.K)catalog.figure

a positive and tive results .

Figure-l: MAST staph kit for diagnosis and identification of S.aureus,
positive results for the isolates (32,36,33)

Out of 150 isolates, 87(58%) diagnosed as S. aureus and 63 (42%)
isolates include other Staphylococcus spp. This result is comparable to
Rallapalli [19]who reported that out of 150 Staphylococcal clinical
isolates only 95 isolates were S. eureus (63.33%), while results of
Farzana and Hameed [20] illustrated that out of 2580 Gram-positive
cocci ,1688 isolates were S. aureus(65.5%).This percentage may be
differ from time to time according to source of the isolates , nature and
size of the samples , the type of study and the geographic location that
samples were taken from . By using disk diffusion method to detect
methicillin resistance , 84 MRSA were identified out of 150 isolates
(96.5%) while the remaining 3 isolates (3.5% ) showed their
susceptibility for methecillin(MSSA). Kader et al. [21] reported that
(88.24%) isolates were resistant to methicillin and Oxacillin, while
Odonkora and Addob[22]reported that methicillin disc diffusion test
detected 54( 21.60/o) representing MRSA while 196 (78.4o/o)
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representing MSSA and this result is less than the result of the
current study and other studies. Disc diffusion test or the phenotypic
method in some cases has low specificity and sensitivity for the
detection of MRSA and other type of resistance since the phenotypic
expression is influenced by many factors such as inoculums size,
incubation time , temperature, pH and salt concentration of the
medium[23]Twenty five isolates of MRSA which gave positive results
in phenotypic detection were selected for the genotypic study by
PCR technique using two different gene sequence ,the first one
represent the total genomic segment since the forward and reverse
primers were picked up from the upstream and downstream region of
the original gene sequence with amplified size equal to l339bp
[3].The second represent part of the gene and the amplified size
was3l4 bpfia].To perform the test, two process was used for template
DNA preparation. The results revealed that using the direct colony was
more efficient in expressing the results as compared with the boiling
method whether distilled water or TE buffer was employed in spite of
repeating the experiments for several time, hens that the first method
was followed. The results of PCR experiment revealed that all selected
isolates demonstrating resistance to methicillin and expressing of mecA
gene .Figur 2 illustrates number of isolates harboring zec A based on
the presence of 1339 bp bands (as compared with the ladder DNA
ladder) on l oZagarose gel .
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Figure-2:Agarose gel electrophoresis (l% agarose, 75 v/cm) foi *u*z gen"
(amplified size l339bp as compared with l000bp DNA ladder) using template
DNA prepared by direct c010ny.Line l― 1 2 reprcsents positive results.

This result is close to the result of Rallapalli (19)who showed that all
the 40 isolates determined as MRSA by phenotypic methods, gave
positive results using PCR. AIso Kader et al. [21]reported that all the
34 strains were harboring mecA gene. The same result was obtained in
the current sfudy when another amplified sequence was used and all
the selected isolates gave positive results for mecA gene.Figur (3)shows
number of isolates harboring mec A based on the presence of 314 bp
bands (as compared with 100bp DNA ladder) on lyo agarose gel
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Figure-3: Agarose gel electrophoresis (l7o agarose, 75 vlcm) for mecA-l gene

(airplified sLe 3l4bp as compared with l00bp DNA ladder) using template DNA

prepared by direct colony . Positive results in lines 1-10'

Usually those isolates possessing an altered PBP2 are resistant to

methicillin, oxacillin, and Probably to all other currently available p-

lactam antibiotics and such isolates which responsible for serious

nosocomial infections will require administration of non B-lactam

antimicrobial therapy[23]. Rapid and accurate detection of methicillin

resistance in S. aureus is important for using other appropriate

antimicrobial therapy beside controlling nosocomial spread of MRSA

strains[24]. Identification of the mecA gene remains the most reliable

methoi of detecting MRSA isolates since there is no optimal

phenotypic method for detecting methicillin resistance in S' aureus ,
't o*"rii not all laboratories can include molecular biology techniques

in their routine clinical practice. In conclusion, molecular techniques

remain the most sensitive method in detecting S aureus at both genus

and species level and with 100% accuracy in detecting MRSA' as

compared with the classical identification method.
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ABSTRACT
To identify a conventional biological method to control plants diseases which
caused by Fungi we used AVirulent isolate of the fungus Verticillium albo- atrum
(V2) which was isolated from Tomato to induce resistance against the Virulent
fungus Verticillium albo-atrum (lsolate Vl) which was isolated from Alfalfa plants.
Two cultivars of Alfalfa plants cultivar Euver & Vela were used in the experiments.
The results showed that Avirulent (Verticillium albo-atrum( isolate V2) increased
resistance against the Virulent fungus Verticillium albo-atrum (lsolate Vl) in both
cultivors but could not prevent or stop the disease entirely.

INTRODUCTION
The wilt disease which caused by verticilliurn species has been a
destructive disease and a major limiting factor in Alfalfa plants
production []. Therefore it became urgent and very important to
establish an effective method to control this disease. Cross protection
or induced resistance can be defined as a type of biological control in
which inoculation the plants with avirulent pathogen (inducer) causes a
reduction in severity of the symptoms or delays disease development
which is caused by a virulent pathogen. This definition is a
modification of the original concept in which the phenomenon is known
to occur in interactions with plant viruses [2].
The mechanism by which the cross-protection phenomenon is expressed
is still poorly understood, although a number of explanations have been
suggested to explain this phenomenon [2]. Inspite of this criticism and
difficulties, there are many workers who have got good results from
cross protection experiments, for example, [3] protected green -house
grown tomato against vascular wilt caused by Verticillium albo-atrum,
by dipping roots of the seedlings in a spore suspension of a virulent
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isolates of Verticillium albo-atrum. [4] reduced the severity of
symptoms of wilt disease in sunflower caused by Verticillium dahliae,

by 
-inoculating 

plants with a non-pathogenic isolate of Verticillium

iahtiae, They reported that antagonism between the two strains must

be considered but they did not observe any antagonism between the

isolates in culture In present study we used A virulent isolate of V albo-

atrum to induce resistance in Alfalfa plants against the virulent isolates

of V albo-atrum and we test the effect of time interval between

inoculation with inducer and challenger.

MATERIALS AND METHODS
Fungi & Plants: Two isolates of Verticillium albo-atrum were used'

One ldesignated Vl) was isolated from Alfalf plants grown in the field
(V2), which had been isolated from tomato, cultivar Ailsa Craig. The

isolates were maintained on Potato Dextrose Agar (PDA) at 23 Co in the

dark. The cultures were renewed by sub-culturing monthly.

Two cultivars of Alfalfa namely, Euver, Vela, and one cultivar of
tomato, Ailsa Craig, were used in experiments. Cultivar Euver was

reported to be susceptible to Verticilliurr wilt,. Cultivar Vela also was

known to be resistant to wilt disease that caused by V. albo-atrum, The

tomato cultivar, Ailsa Craig was known to be susceptible to wilt disease

which cause by Verticillium species, [5].
Preparation of inoculum Spores suspensions of fungi were prepared

from l2 day old cultures, grown on Potato dextrose agar plates (9.5 cm'

diameter. 1.5 cm, depth) at 23 Co in the dark. Cultures were flooded

with sterile distilled water ( I 0 ml per plate) and the surface of the

culture was scraped gently with a sterile glass rod to free the spores'

The spores suspensions were collected and filtered through a double

layer of muslin cloth. The concentration of spores was measured using

a haemoclometer and sterile distitled water added to adjust to the

required concentration.
Method of inoculation A root-dip inoculation method was used to
inoculate the plants in all experiments. 5-6 week-old plants were

carefully uprooted from the pots and the roots were washed with
distilled water to remove the soil. The roots were then dipped in a

beaker containing a spores suspension (100 ml of 107 spore ml-l) of the

fungus, for l0 minutes. Control plants were dipped into sterile distilled
water for the same length of time. Inoculated plants were replanted

either directly in a field plot in the Botanical garden, Swansea

University, or into plastic pots (15 cm diameter) containing unsterilized

"all purpose compost" (Arthur Bowers) and maintained in the

greenhouse at23 C o with a photo-period of 16 hr and light intensity of
9000 Lux.

that Causing Vascular
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Pathogenicity of v. olbo_atrum isolates vl, v2 to Alfalfa and
tomato cultivar:
5-6 week-old seedlings of two cultivars of Alfalfa namely, Euver, vela,

and one cultivar of tomato plants cultivar Ailsa Craig were inoculated
by roots dipping for l0 minutes in spores suspensiom 1to'spore ml-1)
of one of two isolates of v. albo-atrum, yl (Alfalfa-isolate; or y2
(tomato-isolate). Control plants were dipped in sterile distilled water

for Jhe 
same period of time. The inoculated plants were replanted either

in the experimental plots or in plastic pots (15 cm diameter) containing
unsterilised "all purpose compost" (Arthur Bowers). plants maintained
in the greenhouse. Five plants were used for each treatment.
Measurement of height of the main stem of the plants and recordings of
the development of wilt symptoms were made at weekly intervals-over
ar l0-week period following inoculation. Longitudinal sections from
the basal part of the stems of test plants, and reisolation of the fungus
were made from the test plants.
Induced resistance in the Alfalfa cultivars: 5-6 week-old plants of
two cultivarsof Alfalfa, cultivar Euver, susceptible to v. albo-atrum,
isolate vl and resistant to y2 and cultivar vela, with a degree of
resistant to both isolates, vl & y2, (the result of pathogenicity
experiment) were inoculated simultaneously by the root dipping method
(Materials and Methods) for 10 minutes in spore suspensions (107 spore
ml-l), as follow;
Treatmentl. vl alone. Treatment rr.v2 alone. TreatmentIII. v1 +y2
and treatment IV. sterile distilled water as control. Six replicates were
used for each treatment. Inoculated plants were replanted in plastic pots
(15 cm diameter) containing unsterilized "all purpose .ornpoit,' (erthur
Bowers) and maintained in the greenhouse.

Measurement of the height of the main stem of the plants and
recordings of the development of wilt disease symptoms were made at
weekly intervals over an 8-week period following inoculation.
Assessment of wilt disease symptoms:
Progress of the severity of wilt disease as determined by visual
assessment.

Plants were scored individually by observing growth (measuring the
height of the main stem) and recording development of wilt disease
symptoms at weekly intervals over a l0-week period following
inoculation. The following rating, adapted from [5] and used by [7] ani
t8t.
The keys were:
0 : The plants healthy, no wilt symptoms appeared.
I : The lower leaves lost turgar and showed yellowing.
2 : Less than a quarter of the plant showed wilt symptoms.

35



Induc€ Resistance of Alfafa Plant against the Fungus l/erticilliun qlbo-qtnlz that Causing Vascular
Wilt by Avirulant Strains ofthe Fungus yerticillium albo-alru, 

OOOur_"",

3 : Less than half of the plant showed wilt symptoms
4 : Less than three quarters of the plant showed wilt symptoms such as, lost
of turgar and yellowing in leaves, necrosis, desiccation, eipnasty or
leaves defoliated .

5 : The plants were dying or dead.

The following equation that was used by [8] was used to obtain the disease
symptom index.

o/oDisease Synptom Index =
'Sumof lndividual Rating X L00

"5X the number of plants assessed
* Sum ofeach plant multiple by the particular value.
** The maximum value of the symptoms.

RESULTS AND DISCUSSION
Pathogenicity of V. albo-atrura isolates Vl,V2 to Alfalfa and tomato
cultivars
Alfalfa Cultivars: In order to investigate the pathogenicity of
lrerticillium albo-atrum isolates Vl (Alfalfa-isolate) & V2 (tomato-
isolate) towards cultivars of Alfalfa and in order to monitor
development of the severity of wilt disease in greenhouse grown plants
the experiment were carried out.
The results are shown in table l. They show that inoculated plants
grown in the greenhouse showed no symptoms of wilt disease in
response to inoculation with Z albo-atrum isolate V2. This was true
for all the cultivars as well as the control plants, (plants which were
inoculated with sterile distilled water). These results lead to the
conclusion that all the Alfalfa cultivars which were used in this
experiment were resistant to V. albo-atrun isolate V2 the isolate which
had been originally isolated from wilt infected-tomato plants.

The reactions of greenhouse grown alfalfa cultivars which were
inoculated with V. albo-atrum isolate V I can be divided into two
categories. In one group, which contained cv. Vela, plants showed
stunting in growth of the plants but no symptoms of wilt disease were
observed.

The second category contains cv. Euver, cv. which was
susceptible to isolate Vl. A reaction appeared in the plants 3 weeks
after inoculation resulting in wilt symptoms such as, loss of leaf furgid,
followed by yellowing and browning necrosis of the leaves. In the later
stages the leaves were desiccated and branches were died. The
infection also caused stunting ofthe plants, tablel.
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with two isolates of V albo-atrum

H Heights were measured in Cm, the means of 5 plants
W Weeks following the inoculation
Si Diseases symptoms index
C Control
Vl V. albo-atrumisolated from Alfalfa
V2 V. albo-atrum isolated from Tomato

Tomato cultivar: The results are summarized in table 2. Symptoms of wilt
disease appeared on the lower older leaves of all the plants 4 weeks after
inoculation with isolate Y2 (plate 2). In contrast all the tomato plants that
were inoculated with isolate vl remained as healthy as the control.

Table-2: The mean of the heights & disease symptom index, of romato, cv. Ailsa

Figure in bmckets represent the standard deviation
The Key
H Heights were measured in cm, the means of 5 plants.
W Weeks following the inoculation.
S.l Disease symptoms index.
C Control.
Vl y. albo-atum,isolated from Alfalfa.
V2 lt. albo-otrum, isolated from tomato.

Induced resistance in Alfalfa: In order to investigate the occurrence of
induced resistance in the interaction between two isolates of Verticillium
albo-atrum. isolate v1 (pathogenic toAlfalfa) & v2 (non-pathogenic
toAlfalfa), and the cultivars of Alfalf the following experiment was
conducted.
Two cultivars ofAlfalfa, Euver, (susceptible to v. albo-atrum. isolate Vl and
resistant to isolate V2) and Vela, (with a degree of resistant to both isolates
vl & v2), were inoculated by the root dipping method either separately or

Table-l: The mean heights & disease symptom index of Alfalfa cultivars inoculated
two 0 V & V2 separatel

W
Cultivar Euver Cultivar Vela

C Vl V2 Vl V2 C
S.I H S.I H S.I H S.I H S.I H S.I H

1 0 0.8 0 0.8 0 0.8 0 0.8 0 0.8 0 0.8

2 0 12.1 0 9.2 0 I 1.5 0 H.2 0 10.4 0
0 17.2 10.0 0 0 0 13.2 14.1

4 0 22.3 10 12.4 0 2t.5 0 20.3 0 17.8 18.4

0 27.8 う
Ｚ 14.5 0 26.6 0 2s.6 0 24.2 24.4

6 0 33.2 17.3 0 31.4 0 31.3 0 29.3 29.4
7 0 39.2 19.7 0 38.3 0 39.3 0 33.3 0 36.7
0 44.3 65 21.4 0 42.3 0 45.6 0 38.2 0 45.5

inoculated with V. albo-atrum, isolates Vl or Y2,inthe greenhouse
Treatment

Week
C Vl V2

S.I H S.I H S.I H
1 0 16.0(Ю .0) 0 16.0(+0.0) 0 16.0(+0.0)
2 0 18.2(+1.6) 0 17.2(+3.3) 0 17.4(+4.4)

0 21.2(+8.0) 0 20.1(+9.0) 0 18.4(+3.4)
4 0 30.5(+6.0) 0 28.9(+8.8) 20.2(+6.6)

0 38.9(+8.0) 0 37.8(+1.5) 21.1(+7.8)
6 0 46。 7(+2.4) 0 45.5(+4.5) 23.3(+4.6)
7 0 55.5(+5.6) 0 55.4(+8.0) ”

， 25.6(+2.2)
8 0 70.0(t1.3) 0 68.9(+6.2) 60 27.8(+2.3)
9 0 80.1(+2.4) 0 77.8(+5.5) 30.5(+9.0)

0 90.0(+3.3) 0 86.7(+2.2) 32.5(+3.3)
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simultaneously (Materials & Methods page), 10 minutes with spores

suspension (107 spore ml-1) of two isolates of V. albo-atrum, Vl and V2 as

follows:
Treatment I. Vl alone; Treatment II. V2 alone; Treatment III. Vl + V2 and

Treatment IV. Sterile distilled water as control. Inoculated plants were

maintained in the greenhouse. Observation of the growth of the plants and

development of wilt disease symptoms were made at weekly intervals over an

8-week period following inoculation.
Euver the susceptible cultivar: The results (table 3 and 4) demonstrate that
the simultaneous inoculation of susceptible cultivar of Alfalfa with two
isolates of V. albo-atrum, V1 and V2 increased their resistance to wilt disease

caused by V. albo-atrum isolate Vl. The severity of the wilt disease was

reduced and the growth of susceptible plants was comparable to the resistant

cultivar.
The reaction of the cv. Vela (resistant) to inoculation with V. albo-atrum,

isolates Vl & V2 simultaneously shown in table 3 and 4). It demonstrates

that there is no large difference in growth or severity of wilt symptoms
between the plants which were inoculated with Vl or V2 alone or with Vl +
v2.

Table-3: The mean heights of Alfalfa cultivars inoculated with Z. albo-atrum,
isolate V2 ind inst Vl as the challen

Tbc Kcy:
W Wccks following inoculation.
C Control plants.
vl V. alb-atrun, isolated from Alfaalf
V2 V. alb-atrun, isolatcd from tomato.

Table-4: The disease symptoms index, of the cv of Alfalfa inoculated with V. albo-
isolates, V2 istance Alfalfa against Vl as challen

rsolate as resrstance lnoucer agar as

W
Cultivar Euver Cultivar Vela

C VI V2 Vl+V2 C Vl V2 Vl+V2

1 0.8(10.0) 0.8(+0.0) 0.8(+9.6; 8.0(10.0) 0.8(±0.0) g.g1+0.0) 0.8(+0.0) 8.0(+0.0)

2 12.t(+2.01 9.2(!2.2',) I r.5(+3.0) 10.1(+5.2) 11.2(+3.2) 10.4(t6.4) 11.0(+9.0) 12.0(± 1.2)

J 17.2(± 2.0) 10.0(+0.0) 15.6(10.5) 14.2(+2.7) 15.5(+9,0) 13.2(+4.0) 14.1(+4.0) 14.2(+1.5)

4 22.3(+2.0) 12.4(+4.3) 2t.s(!2.3) r 8.3(t9.1 20.3(+4.2) 17.8(+2.6) 18。9(+4.5) 18.9(+2.2)

27.8(+3.5) 14.5(± 5.0) 25.6(± 1.5) 2l.l(14.0) 25.6(+2.3) 24.2(+3.3) 24.4(+2.5) 25.0(+1.4)

33.2(+4.5) 17.3(± 3.0) 31.4(!2.5',) 25.3(rr.0) 31.3(+3.4) 29.3(+2.2) 29.4(+0.8) 28.1(+6.0)

7 39.2〔 +5.5) 19.7(± 5.4) 38.3(±2.3) 28.2(!8.9) 39.3(+7.1 33.3(+1.9) 36.7(+6.5) 35.2(+3.5)

44.3(+7.5) 21.4(+3.0) 42.3(+0.3) 31.0(+0.9) 45.6(!7.0) 38.2(19.0) 45.5(+7.3) 40.1(+6.8)

in the brackes represent the standard deviation.

alrum rsolates, vz as asres:

W
Cultivar Euver Cultivar Vela

C Vl V2 Vl+V2 C Vl V2 Vl+V2

1 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0

0 0 0 0 0 0

4 0 20 0 10 0 0 0 0

0 0 0 0 0 0

6 0 45 0
う
Ｚ 0 0 0 0

0 0 0 0 0 0

0 75 0 50 0 0 0 0
/arb.`"″Vl

V. ollxrutmm, torruto isolttc

38



Al- Mustansiriyah J. Sci. Vol.23,No7,2012

Biological control is considered to be the best alternative to chemical
methods of controllingVerticilliumwilt diseaseof Alfalfa. Biological method
comprises many aspects, such as, breeding of resistant cultivar to the
diseases, and cross-protection.

Cross-protection, disease control method, by using an avirulent pathogen
to the plant to induce resistant against a virulent pathogen is another method
to tackle the problem. To use the cross-protection method to control wilt
disease there are many problems. For example, [9] in his review about cross-
protection mentioned the difficulties that faces the workers in cross-
protection and the complexity of wilt pathogenesis made the research on
cross-protection with the vascular wilt diseases mach less handy. [10]
reported that an economical biological control will require extensive research.
Despite this criticisms there are many workers who have studied cross
protection as a biological method of control and the results they have found
have proved to be very interesting, for example; Il l], [12] and [13].

In order to investigate cross protection or induced resistance as a tool for
biological control, or to find a new fungal product that will act to stimulate a
natural disease-resistance mechanism. v2, the isolate of V. albo-atrum, non-
pathogenic to the cultivars of Alfalfa was used in this study to induce
resistance (The inducer), against isolate Vl (virulent to Alfalfa), (The
challenger). To allow as comparison resistance induced in resistant and
susceptible cultivars, two cultivars of Alfalfa were used, Euver (susceptible to
isolate Vl, resistant to isolate V2) and Vela (resistant to both isolates of Z
albo-atrum). Both were inoculated simultaneously (Materials and Methods)
with the two isolates of V. albo-atrum, Vl & V2, while control plants were
inoculated with sterile distilled water. Inoculated plants were maintained in
the greenhouse.

Thp results, show that the effect of simultaneous inoculation of the
susceptible cultivar with the two isolates of Vl & Y2 was increased
resistance against V1. Growth of the inoculated- Alfalfa plants was increased
compared to plants inoculated only with Vl and the severity of the wilt
disease was reduced. There were no effects of simultaneous inoculation with
the isolates on the resistant cultivar. These results are in agreement with
those, I l], [4], [3], [4] and [15].
The results from the previous experiments confirmed the occurrence of
induced resistance in Alfalf induced byY2 against Vl. However, isolate V2
did not totally prevent isolate Vl from causing wilt disease in Alfalfa. Nor
isolate Vl did totally prevent isolate V2 from causing wilt disease in tomato.
From this it may be concluded that cross protection results from interaction or
antagonisms at root surface and involve localized rather than systematically
induced host responses, and this agree with [16]. This subject is need more
study and work to prove and use the induce resistance as biological method to
control plant pathogen.

η
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ABSTRACT

Tinea capitis or scalp ringworm is a superficial fungal infection caused by
Trichophyton and Microsporum genera. It is transmitted by humans, animals , or
objects that harbor the fungus . The pathogenic fungus has rooted itself in the skin
result in severe itching of the scalp , dandruff , and bald patches.
Powder of some soil fungi named Calvatia cranifurmis mushroom is used after
mixing with Vaseline in treatment of tinea capitis in human being , so the chemical
compounds which present in this mushroom reveals high efficiency in killing the
causative agent of the disease. Both concentrations were showed excellent activity
against the isolates and reveals clear improvement compared to control group.
Key words : tinea capitis , Calvatia

INTRODUCTION
Tinea capitis or scalp ringworm is a superficial fungal infection
(dermatophytosis) of the scalp. The disease is primarily caused by
dermatophytes include Trichophyton and Microsporum genera that
invade hair and skin tl] The disease is infectious and can be
transmitted by humans , animals , or objects that harbor the fungus
[2].Disease manifestations range from small , scaling patches , to
involvement of the entire scalp with extensive hair loss . The hair shafts
can become invaded by Microsporum hyphae t3] Common
symptoms are severe itching of the scalp, dandruff, and bald patches
where the fungus has rooted itself in the skin [4,5].There are three fypes
of tinea capitis , microsporosis occurred by Microsporum audouinii , M.
canis. The source of this fungus is typically sick cats and kittens
Trichophytosis is usually caused by Trichophyton tonsurans ,

T.violaceum . The third type called Favus , caused by Trichophyton
schoenlenii [6,7].Abdel -Rahman etal.,l7l were be isolate the
Trichophyton rubrum from tinea capitis lesion. Trichophyton rubrum is
the main cause of tinea corporis or ringworm of trunk and extremities
in human , transmitted by direct contact with infected animals and

41



Treatment of Tinea Capitis by Calvatia craniJormr.t mushroom powde, 
On*ran

humans or by indirect contact through contaminated instruments by the
fungus [8] . The treatment of choice by dermatologist is a safe and

inexpensive oral medication ,griseofulvin, a secondary metabolite of
the fungus Penicillium griseofulvin. Other oral antifungal treatment for
tinea capitis also frequently reported in literatures include terbinafine,
itraconazole, and fluconazole; these drugs have the advantage ofshorter
treatment durations than griseofulvin [9] .

The mushroom used in this study is puffball mushroom, belongs to
Basidiomycota division, Lycoperdaceae Family, Calvatia genus,
craniformis species figure -(l),[0] .

Figure- l :a: represent the mushroom in the world.
b : represent the longitudinal section .

The study aims to evaluate the efficiency of the ointment prepared from
Calvatia craniformis mushroom powder in treatment of tinea capitis in
topical using.

MATERIALS AND METHODS
I . Preparation of a topical antifungal agent .

a. Fruiting body is dried completely and crushed in sterile Petri dish to
obtain a yellow-brown powder .

b. By using a balance Weight , two weights (1,2 gm) each one singly
alone .

c. Each weight is completed to 100 gm of Vaseline to reach lYo and
2olo concentration .

2.The patients:
The diagnosis of the disease depends upon the clinical symptoms which
is include the shape and position of the lesion , and confirmed by
microscopic examination using l0% KOH examination .The number of
patients is forty, their ages are from (6-30) years, but the most are

between (6-10) years, the infection is more common in males than
females. All cases were admitted dermatology clinic in Baquba city
during the period between June 2010 to June 201l.
The patients are divided into two groups ; the first is treatment group
includes twenty patients , is divided to two subgroup, in each subgroup
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l0 patients. The first subgroup are treated by l% concentration, and
second subgroup are treated by 2% concentration topically once daily
with cleaning the infected patches by soapy water after 24 hours and
before the last treatment ; the duration of therapy is two months. While
the control group which is include twenty patients treated by oral
administration of griseofulvin at a dosel0 mg/kg. Bwt. daily for two
months for pediatrics and 20 mglkg.Bwt. daily for adult .

Figure (2) represents the discovered mushroom in Jadidat Al-Shat
Village in Hibhib city and Bany Saad city-Diyala province for first time
in Iraq according to the diagnosis of laboratory of fungus researches
and plant diseases in the college of Agriculture-Baghdad University
with certification of professor Kamil Salman Jabor as a taxonomist.

Figure-2: a represent the mushroom in the Iraq . b : represent the longitudinal
section .

The Statistical analysis
The differences were compared by using ( F- test ) at p< 0.05 [10] .

RESULTS AND DISCUSSION
Sixteen patients are responses to ointment but in different period of
time between (38-50) days ; less time of clearance was be in adult and
the long time was be in children mostly and, this is due to the weakness
of their immune system which is in development stage[ll]. The hair
growth occurs after thirly days from treatment start , and the figure (3)
represent the treated child by our preparation.
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Figure-3: Represent the lesion and the application of the ointment,and gradual
improvement of the lesion.

Four patients are dropped from the study for unknowr reasons , while
the control group fourteen patients were completed the treatment course
and six patients are considered as defaulter .

Table-l: Represent the response of the patients to different concentrations of the
ointment.

These result are reflects the medical importance of the Calvotia
cranifurmis mushroom powder after dissolving it's components by
Vaseline for first time to make it ointment. Gupta and Cooper ,|2)
illustrates the action of topical antifungal infection by , the method
allows the drug to penetrate the hair shaft where the fungus lives. This
illustration didn't identify with Grace , [13] who is mention about the
topical treatment of tinea capitis alone is ineffective and is not
recommended , but he is prefer using of selenium sulfide shampoo to
reduce the risk of spreading the infection early in the course of

44

Patients group The number of
real treated

Ointment concentration
%

Period of clearance

Treated-10 7 1 49 days
Treated-10 9 2 38 days

Control-20 14 Oral administration of
eriseofulvin
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griseofulvin therapy by reducing the number of viable spores that are
shed ,and this already consider as topical treatment.
The medical analysis of the powder of mushroom proved the presence
of three components; the first is calvatic acid which has chemical
formation P-carboxyphenyl-azoxycarbonitrile [14]. This calvatic acid
reveals strong action against the yeast and fungi like Saccharomyces
cerevisiae and some Candida species and Trichophyton asteroids t15] .

The second components from chemical analysis and spect.or.opi.
means of the mushroom powder is hydroxyphenylazofo.*u*id.
derivatives which has three chemical compounds, 4-hydroxyphenyl-
lazoformamid, 4-hydroxyphenyl-oNN-azoformamid urd 2-
methylsulfonyl-4-hydroxy-6-methylthiophenyl-1-azoformamid, it is
known craniformin (phenolic tautomer of rubroflavin), and also three
components are known steroids, ergosta-4,6,8 (14), 22-tetraene- 3-one
ergosta-7,22-diene-3-01 and ergosterol peroxide tl6] .

The hydroxyphenylazoformamide derivatives or craniformin have
phenolics in its formation which are endowed with interesting
biological activities as a broad spectrum bactericidal and fungicidal
effect representedby candida al-bicans, Aspergillus niger Itzf also
the craniformin has azol compound which inhibit the synthesis of
ergosterol by blocking the action of l4-alpha-demethylase and stop
proliferation of the fungus [18] . The action of azol compounds reveals
inhibition fungal mRNA transcription [l9].while steroid 

"ornpounds,and these are lipophilic and facilitates entry into the cells, also the
specific binding proteins which are present in any animal cells may
facilitate steroids entry into target tissues [20].
Also the chemical analysis of mushroom powder which is done in
white Fields company for chemical and Engineering studies and
consultations in Baghdad - Iraq proved the presence of different
materials as B-glucans, ergothioneine and gallic acid. B- glucans are
polymers of B- (1,3)-D -glucose ( with or withour B-(1,6t-D-glucose
side chains ) found in the cell walls of many bacteria,plants anJyeasts
t2ll .B- glucan bind to glucan receptors on phagocytic cells l2i) ,and
cause these cells to become "activated " 123) .other material is
ergothioneine (ET) which is an unusual sulfur-containing derivative of
the amino acid, histidine. It may be represent a new vitamin whose
physiologic roles include antioxidant cytoprotectant l24l .

The last material termed gallic acid ; it is a trihydroxybenzoic acid., a
type of phenolic acid. Gallic acid is found both free and as part of
tannins . Gallic acid seems to have anti-fungal and anti-viral properties.
Gallic acid act as an antioxidant and help to protect human cells against
oxidative damage [25) .
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B-glucans ,ergothioneine and gallic acid are displaying immunological ,

aniimicrobial and physiologic cytoprotection effect respectively. These

effects may be led to enhance the immunity of patients especially a

young ,and improve the infected tissue status. The results are coming in

agreernent with Ghosh [26], who is elicits many essential amino acids

und ritu-ins like A,D,C,K and B-complex from Calvatia cranifurmis

mushroom.
These objectives are essential to the repair or healing of infected

epidermis and the disappearance of the lesion , for example the figure
(4) represents my published research in treatment ringworm in cattle by

same preparation in
different concentration and was gave good results.

Figure-4: a: represent the lesion before the application of the ointment.

b:represent the lesion and the application of the ointment.

c:represent the clearance of the lesion and hair groMh.
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ABSTRACT
A total of hundred patients of neonate below twenty eight days which Suspected have

septicemia, clinically diagnosed by pediatric physicians in Baghdad pediatric hoipitals from
Oct 2010 to Aug 2011. The results have revealed that 34 % gave blood cultuie positive
whereas 66Yo gave no growth. among 34 positive blood culture cases 61.76% were males
and 38.24Yo were females so males were higher number in compared to femates,70.59o/o
belonged to late onset neonatal sepsis (LONS) and29.4lYo belonged to early onset neonatal
sepsis (EONS). So the incidence was higher in LONS than EONS . 58.82% were of low birth
weight (LBW) and 4l.l8oZ were of normal birth weight (NBW) so the incidence of neonatal
septicemia was higher in LBW neonates compared to NBW. 64.70% preterm and 3530%
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were term. The incidence of preterm neonates was higher compared with term neonates.
Bacteria were isolated and diagnosed by using culture media some biochemical tests then
identified by Analyic Profile Index (API) system. The Gram positive isolates were
Staphylococcus aureus (17.64%), Staphylococcus epidermidis (14.71%), Staphylococcus
capitis (11.76%), Staphylococcus hominri (5.88%) and Staphylococcus xylosus (2.94%).
While Gram-negative bacteria were Escherichia coli (ll.76oh), Enterobacter cloacae
(8.82%), Klebsiella pneumoniae (8.82%), Pseudomonas aeruginosa (5.88Yo), Pasteurella spp
(5.88%), Burkholderia cepacia (2.95o/o), Serratia marcescens (2.95%). Burkholderia cepacia
is isolated from NNS for the first time in Baghdad accordingly to our information subject.
Antibiotic sensitivity was detected by using Kirby-Bauer Method and the zones of inhibition
determined by CLSI 2011. ). Staphylococcus spp. resist to Oxacillin were higher than
Gentamicin. While all strain were sensitive to Vancomycin. Enterobacteriaceae (Escherichia
coli, Enterobacter cloacae, Klebsiella pneumonia and Serratia marcescens ) showed
remarkable resistancy to Ampicillin (AMP), Cefazolin (CZ) and Cefotaxime (CTX) while
no resistancy to Imipenem (lMP) and Amikacin(AK). Pasteurella spp were sensitive to most
antibiotics. Pseudomonas aeruginosa were sensitive to CAZ, IMP and AK while half of
isolate resist Piperacillin, PIT, GEN and CIP. Burkholderia cepacia were sensitive to CAZ,
IMP and resist to Trimethoprim-sulfamethoxazole, GEN and Chloramphinicol.
Key rvords septicemia, neonates, Neonatal sepsis NNS, late onset neonatal sepsis (LONS)

early onset neonatal sepsis (EONS).

INTRODUCTION
The term neonatal septicemia refers to circulation and multiplication of

infecting bacteria with their toxic products in new born within twenty-eight
days of birth, the term neonatal septicemia is synonymous with neonatal sepsis

[l]. Neonatal sepsis can be categorized as early and late onset. Early onset
neonatal sepsis (EONS) presents within the first 72 hours of new born
acquisition from the mother via transplacental infection or an ascending
infection and Late onset neonatal sepsis (LONS) occurs at 4-28 days of life and
is acquired from the care unit [2]. In Baghdad Central Teaching Hospital for
Children in Baghdad in 1998-1999 the EONS were Klebsiella (33%),
Escherichia coli (22%), GBS (33.3%o), Staphylococcus oureus (ll.l%o), and
none of Staphylococcus epidermidis or Enterobacter . while LONS were
Klebsiella Pneumonia (28.5%), E. coli (lg.lyo), Staphylococcus aureus
( 19. I oh), Enterobacter ( l9.l Yo), Staphylococcus epidermidis (9.4%) and GBS
(4.7%) [3]. In Mosul from 2004-2005 Coagulase negative staphylococcal s\yo,
Staphylococcus aureus l8Yo, Enterobacter Cloacae 8Yo, Klebsiella Pneumonia
7yo, E. coli 6Yo, Pseudomonas aeruginosa 5Yo, Pasteurella haemolytica l%o,

serratia marcescens l% p}
In the United States and Canada the current approach to the treatment of

early-onset neonatal sepsis syndrome includes combined intravenous
aminoglycoside and expanded-spectrum penicillin antibiotic therapy. This
provides coverage for gram-positive and gram-negative bacteria [5]. If an
infection appears to be nosocomial (late-onset sepsis) the antibiotic coverage
should be directed at microorganisms implicated in hospital-acquired
infections including Staphylococcus aureus, S epidermidis, and Pseudomonas
species. Strains of S eureus which resistant to most B-lactam antibiotics
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(penicillin G, ampicillin, carbenicillin, ticarcillin and oxacillin), Vancomycin
has been favored for this coverage, concern exists that over use of this drug may
lead to vancomycin-resistant microorganisms; treat eliminating the best
response to these resistant microorganisms. Oxacillin therapy is preferred by
some clinicians because of this [6].

MATERIALS AND METHODS
Collection of specimens had been taken from hundred patients of neonate

below twenty eight days which Suspected have septicemia, clinically diagnosed
by pediatric physicians in Baghdad pediatric hospitals before antibiotic therapy
at a period from Oct 2010 to Aug 20Il.Isolation and identification of common
Gram-positive and Gram-negative aerobic bacteria of the causative neonatal
septicemia diagnostic procedures are used which recommended by t7-8].

Specimens of The blood sample inoculated into sterilized Brain heart
infusion broth (BHIB) bottle (20m1) then putted in incubator for 24 hours at

37"C which used as enrich media for aerobic culture then pull 0.5 ml from
BHIB by used syringe through rubber cap then a few drops pufted on blood
agar plate, chocolate agff plate and MacConkey agar plate. All plates were
make isolated streaking then incubated for 24 hours at 37"C after that studied
the colonial morphology and examined of microscopically by using Gram's
stain technique for the different colonies then made some biochemical tests (

Catalase test used for Gram-positive bacteria, Oxidase test used for Gram-
negative bacteria, Coagulase test used for staphylococcus spp). Confirm
identification by using analytic profile index (API) system as follows: API
Staph is a standardized system for the identification of the genera
Stphylococcus spp. API 20 E is a standardized identification system for
Enterobacteriaceae (Escherichia coli, Enterobacter cloacae, Klebsiella
pneumonia and Serratia marcescens). API 20 NE is a standardized system for
the identification of non-fastidious, non-enteric, Gram-negative rods
(Pseudomonas oeruginosa, Burkholderia cepacia, Pasteurella spp). Antibiotic
sensitivity was detected by using Kirby-Bauer Method [9] and the zones of
inhibition determined by CLSI (2011).

RESULTS AND DISCUSSION
Neonatal septicemia were constituted 34 from a total of 100 patients. 61.76%
were males and 38.24% were females so males were higher in number
compared to females, these findings are in agreement with Mosayebi et al.,
(2003) . The usual male predominance in neonatal septicemia has suggested the
possibility of a sex-linked factor in host susceptibility, a gene located in X
chromosome and involved with function of the thymus or with synthesis of
immunoglobulins has been postured so the female has double the number of
genes affecting these factors and thus might possess a greater resistance to
infection [2]. EONS (29.41%) were lower than LONS (70.59%) Which is in
agreement with the reports from other countries [3]. The most common cause
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of LONS is nosocomial infection as a complication of neonatal intensive
care [14]. The incidence of neonatal septicemia was higher in LBW neonates
(58.82%) compared to NBW (41.18%) and also higher in preterm of NNS
(64.70%) compared to term of NNS (35.30%). Similar reports in incidence of
have been made by other worker [15-16]. The low birth weight and preterm of
neonates is a greater risk for infection than the normal birth weight and term
because generally require longer hospital stays and more medical procedures
and both of which increase their risk for late-onset neonatal sepsis, preterm
newborn have less developed immune systems which specially
Immunoglobulin type IgG incomplete placental transfer and concentrations
decreased and Complement Decreased concentration [17].

BACTERIAL ISOLATES
Gram-positive aerobic bacterial isolates appeared to be predominant type

according to the results (52.94%) when compared to Gram-negative aerobic
bacteria (47.06%) cases as showed in figure L These results were agree with
Graham et al (2006). Types and frequencies of bacteria isolated from NNS
cases which in relation to early and late onset of NNS and the number of death
shown in Table l. Gram-positive were Staphylococcus aureus (17.64 yo),

Staphylococcus epidermidis (14.71%), Staphylococcus capitis (11.76%),
Staphylococcus hominis (5.88%), Staphylococcus xylosus (2.94%). and Gram-
negative were Escherichia coli (11.76%), Enterobacter cloacae (8.82%),
Klebsiella pneumoniae (8.82%), Pseudomonas aeruginosa (5.88%),
Pasteurella spp (5.88%), Burkholderia cepacia (2.95%), Serrotia marcescens
(2.es%).

r Gram-positivc bacterinl

I Gram-rcgativc boctcri.'

Figure-l: Bacterial isolated for neonatal septicemia according to Gram staining.
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Table-l: Type and frequencies of bacteria responsible for (EONS) and (LONS) of NNS and
number of death.

ANTIBIOTIC SUSCEPTIBILITIES
Table (2) shows the effect of some antibiotic on the isolates bacteria.

According to recommendation of Central Public Health Laboratory to
laboratories of Iraq's hospitals and CLSI 2011 [10] the aerobic bacteria isolates

divided in groups and genus then select antibiotic for each one of group or

genus, the isolates of NSS includes: Enterobacteriaceae (Escherichia coli,

Enterobacter cloacae, Klebsiella pneumonia and Serratia marcescens) these

isolates were resist to Ampicillin (AMP), Piperacillin/Tazobactamfrom (PIT),

Cefazolin (CZ) and Cefotaxime (CTX) while no resistancy to Imipenem(IMP)

and Amikacin(AK) was showed, E coli resists to ceftazidime(CAZ), all tested

strain of Enterobacteriaceae were sensitive to GEN except Enterobacter

cloacae resist and CIP was effective against all isolated strain except Klebsiella
pneumoniae which showed resistance percentage 66Yo. Serratia marcescens

was sensitive to most antibiotics except ampicillin and cefazolin. Our findings

are similar to other studies display low resist percentage or none to IMP and

Ak was low resistance than GEN U9-20) . Staphylococcus qpp Resist to

Penicillin and Oxacillin higher than other class of antibiotics including:

Chloramphinicol, Ciprofloxacin and Gentamicin. While no resist to
Vancomycin. These finding were agreed with Al-Hama wandi J. A., (2005); Al-

Talib H. I. (2006). Pseudomonas aeruginoso was sensitive to Ceftazidime,

Imipenem and Amikacin while half of isolate were resist to Piperacillin,

Piperacillin/Tazobactam, Gentamicin and Ciprofloxacin. These results are
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agreed with Darmstadt et al., (2009). Burkholderia cepacia were sensitive

to Ceftazidime, Imipenem while resist to Trimethoprim-sulfamethoxazole,

Gentamicin and Chloramphinicol These results are agreed with Darmstadt et

al., (2009). Pasteurella spp. Pasteurella spp were sensitive to most

antibiotics except Piperacill in 50Yo and Pipera cillin/T azobactam 50%.

Table-2: Antibiotic susceptibilities of gram-positive and gram-negative aerobic bacteria.

詢

“

‖o籠 cs Reshtlul prccntrgel of isolrtes

鰤醐
Asbtu
doocae 鰤〓吻

伽 J`

脚 rc“

`′

″

Sqhrloaccu

awuB

hudonotrls

aeruginosa

β″I力θ″″

“

rOa“

` 一̈卵枷止acm(』930隠 0 0

迦 翠卿 伽 山 ml
出 1020/101g(30“ 口|

Inpicillir(.|lfl l0pg 1∞ 100 |∞

m (∽ 30円 7∫

“

1∞

側噸m(釘D30円 0

cenaこidine(咄 m鳳 0 0 0 0 0

酬
(f)301g

Ctpro0orrcia (Ctr)$rg

&nlrrrcia(CE\l l0 us 0

¨ oml,用 0 0 0

OIadilin(ODlμ g

2颯山 Go101niお 100

mminPI1looμ q

鞠堕11幽珈山趣
側Dl剛10pg

75 100 0

Trinethop向昨

suranethOェ 1201

1COn 12望 3.751g

l!&op:gu0gJ0H

REFERENCBS
l. Nimboor K. Bacteriological (aerobic) study of neonatal septicemia in NICU.

Department microbiology Mahadev Appa Rampure medical College,
Gulbarga, Karnataka (2006).

2. Klinger G.; Levy I.; Sirota L.; Boyko V.; Reichman B. and Lerner L.
3. Epidemiology and risk factors for early onset sepsis among very-low-

birthweight infants. Am J Obstet Gynecol. 201(l): 38-46. (2009).
4. Al-Gabban N. I.; Said N. I. and Al-Ani w. A. Neonatal septicemia Iraqi

J.comm. Med. la (l): 7-9. (2001).
5. AL-Talib H. I. A bacteriological study in early and late onset neonatal sepsis.

college of medicine university of Mosul. (2006).

54



Al- Mustansiriyah J. Sci. Yol.23, No 7, 2012

6. Lin F. Y.; Weisman L. E. and Azimi P. Assessment of Intrapartum Antibiotic
Prophylaxis for the Prevention of Early-onset Group B Streptococcal
Disease. Pediatr Infect Dis J. 30(9): 759-763. (201l).

T.Graham P.L.; Begg M. D. and Larson E. Risk factors for late onset gram-
negative sepsis in low birth weight infants hospitalized in the neonatal
intensive care unit. Pediatr Infect Dis J. 25(2): 113-l 17. (2006).

8. Forbes B. A.; Sahm D. F. and Weissfeld A. S. Bailey &Scott's Diagnostic
Microbiol ogy, l2thedition. Mosby, U. S.A. (2007).

9. MacFaddin J. F. Biochemical tests for identification of Medical bacteria.
Lippincott Williams and wilkins. New York. 214-289. (2000).

10. Bauer A.W.; Kirby W. M. M.; Sherris J. C. and Truck M. Antibiotic
susceptibility testing by a standarized single disk method. Am. J.Clin. Path,
43:493-496. (1966).

11. Franklin R.; Matthew A.; Karen B.; Michael N. George M.; Dwight J. et
&1., Performance Standards for Antimicrobial Susceptibility Testing;
Twenty-First Information Supplement. Clinical and laboratory standards
institute (CLSI) (sl. Vol. 3l (1). (2011). Mosayebi Z.; Movahedian A. H. and
Moniri R. Profile of Bactrial Sepsis in Neonates from Kashan in Iran. J.

Infect. Dis. Antimicrob. Agents. 20:97-102. (2003).
12. Estripeaut D. and Saez-Liorens X. Perinatal bacterial diseases In: Feigin

R. D., Chery J. D., Demmler G. J. and Kaplan S. L. Textbook of Pediatric
Infectious Diseases, 5th ed. Philadelphia: Saunders, chapter p. 930. (2004).

13. Misallati A.; El-Bargathy S. and Shembesh N. Blood-culture- proven
neonatal septicaemia: a review of 36 cases. East Mediterranean Health J.

6(213): 483 -486. (2000).
14. Fellman V.; Hellstrom-Westas L.; Norman M.; Westgren M. and Kallen

K. One- year survival of extremely preterm infants after active perinatal care
in Sweden. JAMA. 301:2225-2233. (2009).

15. Cohen-Wolkowiez M.; Moran C.; Benjamin D.K.; Cotton C.M.; Clark
R. H. and Smith P. B. Early and late onset sepsis in late preterm infants. The
pediatric infectious disease journal. 28(12): 1052-1 056. (2009).

16. Khinchi Y. R.; Kumar A. and Satish Y. Profile of neonatal sepsis. Journal
of college of medical sciences-nepal. 6 (2):1-6. (2010).

17. McKenney W. M. Understanding the neonatal immune system: high risk
for infection. Critical Care Nurse. 2l(6):35-47. (2001).

18. Al-hama wandi J. A. (2005). Bacteriological and Immunological Study
on infants pneumonia at Babylon Governorate. College of Science Al-
Mustansiriya university.

19. Lee N.; Chen S.; Tang R. and Hwang B. (2004). Neonatal bacteremiaina
neonatal intensive care unit: analysis of causative organisms and
antimicrobial. J. chin. Med. Assoc. 67: 15-20.

20. Seyyed Mohammad H. A.; Azar D. K.; Masood D.; Farshid K.; Seyyed
M. M. and Mohammad R. A. Identification of bacterial agents and

55



Bacteriological study of Septicemia in

antimicrobial susceptibility
hospital. African Joumal of

21. Darmstadt G. L.; Saha

Etiology of Community-
Bangladesh: An

at Baghdad pediatric hospitals
Waseem, Rajwa and Rabab

neonatal sepsis: A 54-month study in a tertiary
Research. 5(5): 528-53 1(201 l).

K. and Choi Y. Population-Based Incidence and
Neonatal Bacteremia in Mirzapur,

Study. J Infect Dis. 200(6) : 906-915(2009).

56



Al- Mustansiriyah J. Sci. Vol. 23, No 7,2012

Pictorial Key to Apterous Aphids Species (Homoptera:
Aphididae, Aphidinae) Infested Grasses (Gramineae) from

Several Provinces of Iraq
Hayder B. Ali' and Nassreen N. Mzhr2

'Baghdad University/Coltege of science/Department of Biology
'Al-Mustansiriyah university / college of science/Department of Biology
E mail: hayder.ali l 1 30@yahoo.com

Received 25110/201I - Accepted 28/4/20t2

a,-)ill
U. tlJil L.p.',lr " ,{$l_r. crll.it* 6r. cr o1;15:11 U^ tlJ,tl cX+.j: c.+.,ls LIJJI ora €rajcl

Hyalopterus pruni (Geoffroy, 1762), :G.A tliYl ( Aphidinea) +!-rtt tt rl ;Jl
Melonaphis donacis (Passerini, 1862), M. sacchari (Zehntner, lBgT),
Rh. Padi. (Linnaeus, 1758), schizaphis Rhopalosiphum maidis (Fitch, lg56)
','+ l gl-5r,Yl o.ra Sitobion avenae (Fabricius). : Sriminaz (Rondani, 1852)
4+i;j-ill .:ti*ll Jdx i-lJJl ,"'1i.. .Jl!l,J.e-l=i ql;.-:.ir.jLo,e 6J-r!l .JiL,.iJl ,aln ll 6lJJi

)FJ i$ Ce 4-lJall lrA sr a* l-S .;J-Jl 3l;Yl 6 t,l dsl iJ;Jl LiiL^:^llJ

ArsrRacr
This study was based on the collection and determination of aphid species that
infested Graminae in several provinces of Iraq. Seven aphid species belongs to
Subfamily Aphidinae were recorded: Hyolopterus pruni (Geoffroy, lT62),
Melanaphis donacis (Passerini, 1862), M. sacchari (Zehntner, lBgT),
Rhopalosiphum maidis (Fitch, 1856), Rh. podi (Linnaeus, 1758), schizophis
graminum (Rondani, 1852) and Sitobion ovenoe (Fabricius). Aphid species are
known to colonize leaves of wheat, barley, corn, and other grains related to grasses
in Iraq. A summary of taxonomic characters and usual hosts is given here for each
species. Couplet key and pictorial plates have been designed here.
Key words: Aphid id on Graminae.

IlqrRonucrroN
Aphids (Hemiptera: Homoptera: sternorrhyncha: Aphididae) are one of
the most economically important groups of insects as agricultural pests
and vectors of plant diseases. Slide mounted specimens need to be
studied for making taxonomic identifications. still, it is possible to
identify the common species as well as the unusual ones based on
external characters and photographs of various stages tl] [2].Small
grains, including wheat, barley, corn, and other small grains are
attacked throughout the growing season by numerous aphid species.
Since economic threshold levels have been established for some, but not
all aphid species found feeding on these crops [3]. In Iraq [4] recorded
four aphid species infested grasses these species were Hyolopterus
pruni, Rhopolosiphum maidis, Rh. ruJiabdominale (sasaki, l g99),
schizaphis grominum, belongs to subfamily Aphidinae, while t5]
added the aphid species Aphis craccivora Koch that infested host plant
Zea mays L. also he reported the aphid species Melanophis sscchun.
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Whereas [61,L7] and t8l added Melanophis donock and Sitobion
ovenoe (Fabricius) to the list of aphids infested graminae.

MaTBRTALS AND MNTTTOUS
Aphid samples infested various Graminae hosts were collected from
various locations of Iraqi provinces Baghdad, Babylon, Kerbala, Najaf,
Erbil, Sulaimaniya, Dohok, Diyala and Mosul (Sinjar Mountain), over a
period from February 2010 to May 2011.
Aphids were collected from their host plants with a fine brush and put in
to a tube which contained 70%o alcohol. The collecting and preserving
technique was based mainly on Eastop and Van Emden [9] method. The
aphids were systematically classified from the catalog of [0] All
measurements of the aphid are with millimeter (mm) table l.The
parameters measured are as in [2], except that body length (BL) is
always measured to the base of the Cauda and does not include any
projecting cauda.[].
Aphid specimens were deposited in the collection of Iraq Natural
History Research Center and Museum / University of Baghdad /
Baghdad llraq.

Morphological Characters of Aphids Identification and
Terminology:-
Aphids are determined mainly on the basis of their morphological
characters (Morphometric characters) To identify an aphid to Family,
Tribe or even to genus, qualitative characters are mainly used, but at the
species level the characters used are often quantitative [],[2]. The
qualitative features and quantitative of aphid morphological characters
were mentioned below for each recorded aphid, used for determinations
the species level. The following characters are useful for species
determination: degree of sclerotization, nature of the cuticular surface,
the number, size and shape of hairs or setae, the color of live aphids,
body shape, length, particular characters of head, thorax abdomen, and
their respective appendages.

lable-1:
characters used in this text

Abbreviations Characters
ANTl‐ VI antennal segmentsl-VI
ANT,VI b base ofantennal segment VI
ANT PT processus terminalis of antennal seqment VI
BD HI basal diameter of antennal sesment III
BL body length
FTC first tarsi chaetotaxy
HT H second segment of hind tarsus

URS ultimate rostral segment
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ResulTS AND DUSCUSSIoN
Seven aphid species were determined related to Subfamily Aphidinae, tribe:
Aphidini subtribe: Aphidina. The descriptions provided are for
apterous viviparous females because they are found more frequently
than any other morph, these species were:

TRIBE Aphidini Latreille, 1802
Hyolopter us pr uni (Geoffroy, 17 62):

(Mealy plum aphid)
Live specimens: Colonies are found on the undersurface of the leaves of
Phragmites sp.; infested leaves do not curl.

Preserved specimens (based on l0 specimens): Table 2, Figure l.
Head smooth to slightly wrinkled, pale; antennal tubercles and
somewhat median frontal tubercle weakly developed; antenna pale
except darker at ANT Yr,0.74-0.7 times as long as body length; longest
hair on ANT III with acute apex, 0.71-0.75 times as long as BD of ANT
III, which it is without secondary rhinaria; ANT PT 3.32-3.37 times as
long as ANT VI b; which 1.61-l .72 times as long as URS. Rostrum
short almost reaches mid coxae; URS dark, short, broad, about 1.00-
1.05 times as long as basal width, 0.50-0.58 times as long as HT II and
bearing two fine and long accessory hairs. Legs pale except dusky in
tarsi, FTC 3, 3,2. Abdominal dorsum pale with dusky anal plates.
Siphunculi dusky to dark (at least distally), thin, short, cylindrical,
narrow-based, 0.037-0.048 times as long as Body length and 0.4-0.48
times as long as cauda. cauda dark, tongue-shaped, 0.096-0.105 times
as long as Body length and bearing5-6long hairs.
Schizaphis graminum (Rondani, 1852): (Greenbug or Wheat Aphid)
Live specimens: small, rather elongate oval, Body length in apteros
1.32-1.75 ffiffi, in alate 1.25-1.80 mm; with head and prothorax
yellowish or greenish straw-coloured, rest of thorax and abdomen
yellowish green with a darker spinal stripe. Siphunculi are pale but
usually have darker apices.They colonize on upper surface of leaves of
grasses such as Hordeum sp. and Zea mays L.
Preserved specimens: (based on l8 specimens): Table 2,Figure2.
Head smooth to slightly wrinkled, pale; antennal tubercles and median
frontal tubercle weakly developed; antenna pale, 0.73-0.77 times as
long as body length; longest hair on ANT III minute, with acute apex,
0.5-0.6 times as long as BD of ANT III; ANT III without secondary
rhinaria; ANT PT 3.40-3.55 times as long as ANT vI b and r.33-1.45
times as long as ANT III; ANT vI b 1.14-1.44 times as long as uRS.
Rostrum short reaches up to mid coxae; URS dark, short, 0.76-0.82
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times as long as HT II and bearing two fine and long accessory hairs.
Legs pale except dusky in tarsi; FTC 3, 3,2. Abdominal dorsum pale
with dusky anal plates. Siphunculi pale sometime with dark apex, thin,
cylindrical, 0.15-0.17 times as long as Body length and 1.53-1.75 times
as long as cauda. Cauda pale, finger-shaped, with constriction at middle
0.088-0.100 times as long as Body length and bearing4-5long hairs.

. Figure -l: H. pruni. A) Whole body. B) processus terminalis C) Ultimate
rostral segment. D) HT II. E) Siphunculi. F) Cauda
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Figure -2: S. graminum A) Whole body. B) processus terminalis C) Ultimate
rostral segment. D) HT II. E) Siphunculi. F) Cauda

Melonaphis donacis (Passerini, 1862):
Live specimens: small aphid, Body length in apterous 1.2-2.0 mm, alate
1.3-2.0 mm dark grey to blackish brown with white transverse bands
marked out by wax, found in large colonies in the central of Phragmites
sp. leaves.
Preserved specimens: (based on l0 specimens): Table 2, Figure 3.
Head smooth, dark, antennal and median frontal tubercles are
moderately developed; antenna short, pale except dark ANT I and VI;
0.56-0.65 times as long as body length; longest hair on ANT III 0.75-
1.25 times as long as BD of ANT III and without secondary rhinaria;
ANT PT 1.00-1.30 times as long as ANT VI b; which it is 1.60-2.15
times as long as URS. Rostrum short, reaches mid coxae; URS Short
broad, sharply tapered, 0.60-0.65 times as long as HT II and bearing
two long accessory hairs. Legs pale, except dark cxae and tarsi; FTC 3,
3,2. Abdominal dorsum pale except dark sub genital and anal plate.
Siphunculi dark, short, stump-shaped, broadest at base, with slightly
swollen flange, 0.060-0.085 times as long as Body length andO.66-0.73
times as long as cauda. cauda dark, finger-shaped with parallel-sides,
0.09-0.12 times as long as Body length and bearing 15-18 long hairs
M. socchari (Zehntner, 1897): (Sugarcane aphid or Sorghum aphid)
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Live specimens: a small aphid Body length in apterous 1.10-1.90 mm;
yellow-brown, dark-brown to purple. found on the upper surface of
Phragmites leaves. Attended by ants.

Preserved specimens: (based on 10 specimens): Table 2, Figure 4.

Head smooth, pale except dusky median frontal tubercles which its
moderately developed; antennal tubercles weakly developed; antenna
pale except for dark distal half of ANT V and VI, 0.62-0.70 times as

long as body length; longest hair on antennal segment III minute, 0.50-
0.63 times as long as BD of ANT III; ANT III without secondary
rhinaria; processus terminalis 2.70-3.00 times as long as ANT VI b and
1.30-1.75 times as long as antennal segment III; and l.l0-1.24 times as

long as URS. Rostrum reaches beyond mid coxae; URS dark, short,
broad, sharply tapered, 0.85-0.98 times as long as HT II and bearing
two fine and long accessory hairs. Legs pale except dark tarsi; FTC 3, 3,
2. Abdominal dorsum with dark anal plate and dusky sub genital plate.
Siphunculi dark, short, tapering, with swollen flange, 0.062-0.075 times
as long as Body length and 0.80-0.90 times as long as cauda. Cauda
dark finger-shaped, somewhat elongated, 0.070-0.092 times as long as

Body length and bearing 10-12 long hairs.
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A) Whole body. B) Processus terminalis C) Ultimate
D) HT II. E) Siphunculi. F)

Figure -3: M. donacis
rostral segment.
Cauda

63



Pictorial Key to Apterous Aphids Species (Homoptera: Aphididae, Aphidinae) Infested Grasses
(Gramineae) from Several Provinces of Iraq

Hayder and Nassreen

Figure -4: M. sacchari . A) Whole body.
rostral segment. D) HT II. E) Siphunculi.

B) processus terminalis. C) Ultimate
F) Cauda
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Rhopalosiphum maidis (Fitch, 1856): Green Corn Aphid
Live specimens: Small to medium-sized, rather elongate, Body length in
apteros 1.60-2.30 mm, yellow-green to dark olive green, with short dark

Siphunculi. Found on young leaves of several grasses such as Triticum
sp._Hordeum sp., Zea mays L. and others.
Preserved specimens: (based on 14 specimens): Table 2, Figure 5.

Head smooth dark; antennal tubercles weakly developed, antenna 5- or
6-segments, dark in entire length, 0.38-0.42 times as long as body
length, longest hair on ANT III with blunt apex, 0.83-1.00 times as long
as BD of ANT III, ANT III without secondary rhinaria. ANT PT 2.00-
2.22times as long as base ANT VI and 0.66-0.77 times as long as ANT
III in 5-segments forms, and 0.82-0.92 times as long as ANT III in 6-

segments forms; Base ANT VI 1.00-1.12 times as long as I-IRS.

Rostrum hardly reaches up to mid coxae; URS dark, short, 0.77-0.88

times as long as HT II, bearing two long accessory hairs. Legs dark in
entire length; FTC 3, 3, 2. Abdominal dorsum pale with a net-like
pattem and with a pattern of spicules arranged in polygons, sub-genital

and anal plates dark. Siphunculi dark, tapering from base with only a

slight sub-apical constriction and small flange, 0.078-0.088 times as

long as Body length and 1.16-1.29 times as long as cauda. Cauda

tongue-shaped, with similar pigmentation to Siphunculi, 0.060-0'075
times as long as Body length and bearing4-5long hairs.

Rhopalosiphum podi (Linnaeus, 1758): (Bird Cherry-Oat Aphid)
Live specimens: Small to medium-sized, broadly oval, Body length in
apteros 1.65-2.25 offi , in alate 1.5'2.20 mm; green mottled with
yellowish green or olive-green, or dark-olive to greenish black; often

with rust-coloured patches around the bases of Siphunculi, these patches

sometimes meet on the abdominal dorsum. Found On numerous species

of Gramineae and Cyperaceae. Such as Cyperu.s sP., Cynodon dactylon

L., Canna sp. and Hordeum sp.

Preserved specimens: (based on 14 specimens): Table 2, Figure 6.

Head smooth, dark; antennal tubercles and median frontal tubercle

weakly to moderate developed, antenna dark in entire length, 0.72-0.79

times as long as body length, longest hair on ANT III with blunt apex,

0.62-0.75 times as long as BD of ANT III, ANT III without secondary

rhinaria. processus terminalis 3.85-4.15 times as long as base antennal

vI and 1.02-l.22times as long as ANT III; ANT VIb 0.92-1.00 times

as long as URS. Rostrum reaches mid coxae; URS dark, short with
broad base, 1.00-1.14 times as long as HT II, bearing two long

accessory hairs. Legs dark in entire length; FTC 3, 3, 2. Abdominal

dorsum pale with affiant net-like pattern and with a pattern of spicules

arranged in polygons, sub-genital and anal plates dark. Siphunculi dark,
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cylindrical for most of length, with slight distal swelling, and with a
marked subapical constriction and large flange,0.l4-0.18 times as long
as Body length and (1.70-1.94) times as long as cauda. Cauda tongue-
shaped, with similar pigmentation to Siphunculi, 0.086-0.095 times as
long as Body length and bearing 5-6 long hairs.
TRIBE Macrosiphini Wilson, 1910.
Sitobion avenoe (Fabricius, 1775). (English Grain Aphid).
Live specimens: Medium to large-sized, Body length in apterous 2.20-
3.20 mm, in alate 2.20-2.90 mm; shiny dirty reddish brown, with black
antenna and Siphunculi. Found on the upper leaves and flower stems of
numerous species of Gramineae.
Preserved specimens: (based on 8 specimens): Table 2,Figure 7.
Head smooth, slightly duslgr, antennal tubercles rather weakly to
moderately developed; antenna dark except for paler ANT (I and II),
0.90-0.98 times as long as body length; longest hair on ANT III 0.50-
0.55 times as long as BD of ANT III, ANT III with l-2 secondary
rhinaria near base, ANT PT 4.30-4.55 times as long as ANT VI b ani
0.90-1.08 times as long as ANT III; ANT VI b l.l5-1.35 times as long
as URS. Rostrum reaches mid coxae; URS dark, with bulbous sides and
blunt apex, 0.62-0.75 times as long as HT II, bearing 6-7 longaccessory
hairs. Legs dusky to slightly dusky with dark tips, FTa 3, 3, i.
Abdominal dorsum pale. Siphunculi dark, long tapering, cylindrically
at distal half , reticulation comprises 20-32% of total length in about j_
7 transverse rows of closed cells, 0.Zl-0.25 times as long as Body
length and 1.35-1.45 times as long as cauda. Cauda pale, most often
constricted near middle, with pointed apex,0.l4-0.19 times as long as
body length bearing 6-7 long hairs.
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Figure -5: Rh. maidis). A) Whole body.
rostral segment.

Vol.23, No 7,2012

B) Processus terminalis C) Ultimate
D) HT II. E) Siphunculi. F) Cauda
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Figure -6: Rh.
segment.

padi A) Whole body. B) Processus terminalis. C) Ultimate rostral
D) HT II E) Siphunculi F) Cauda
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Figure -7: S. avenae A) Whole body.
rostral segment.
Siphunculi. F) Cauda

Vol.23,No7,2012

B) Processus terminalis C) Ultimate
D) HT IL E) Reticulation of
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Table-2: Morphometric characters (mm) and comparisons of the studied adult

Many of the discriminates used in the key are morphometric characters,
Key couplets may offer a choice between two ranges of measurements
or ratios, these ratios are showed in table 3. For reliable identifications
we examined a series of 10 or more apterous adult aphids.

Table-3:Comparisons between morphometric characters or ratios used in the
key.

Comparisons
ANTO-VD / Bodv lensth
longest hair on ANT III / ANT III(BD)
Processus terminalis / Base antennal VI
Ultimate rostral segment / HT II (leneth)

SIPH / Body Iensth
SIPH / Cauda (length)

Cauda / Body leneth
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Slphuncull more than 0.05 X 8L and rnore
than 0.6 X cauda {Flg.6)

Antennal tubercl€s rather low but always hlghcr than median

tronlal tub€rcle; Siphuncull about as long as the dlstance

between th€ir bares or llttle shorter, with a gubapical:one

of polygonal retlculation (tlg. 7 E)

Sitobion eren0e

Siphunculi short and thin,0.037-0.048 X 8L and
0.4-0.48 X cauda {Fig. l)

Hyolopterus prani

Antennal tub€rcl€s low or undeveloped not higher than median

frontal lubetcle; siphuncull about as lont as the dlsiance

betwe€n theh bases or llttle shorter, with a subapical rone of

polygonal reticulatlon (Flg. 2,3,4.5,6)

Vol.23, No 7, 2012
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th.n Slphunculi, bc.rlnt t0-18 halrs Caud. ,horte, th.n Siphun.ull, b€arln84-6 halrs

(Fig 2,4,6)

― P7=01,X ANげ Vi b;URS● 6011`5メ HT:,:

tongellt halr On Affnil o 75‐ 1 25 X ttNT:::00,

S:Ohuncu!lo“● 73 X ouda,wh“ h●●●子l,■ 15‐ 13

ANI PT2 7● 3 00X ANtt VI b;URS 0 35 1198 X HI!I,

tonge,t卜 ai′ o■ ANll‖ 0,0‐ 063 X ANIl,100:

Siphuncu“ o80 0 9o x cauda,whith b。 3i ng=o12

.lleloutphis socchtri,ltelouophis donocis
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Lonst・ st il"lr ou Aヽ TH10.83‐1.00 X ANI III BD:

A ・ヽ「 Pr2.00-2.22 X Aヽ T VIb;ぜ RSO.77083 X H■ lI:

SIPH O.078-0.088ヽ BL.1.16129ヽ cauda

tF13・ 5,

Vol.23,No7,2012

たo●2est ha饉 oD ANl■ 11062075ヽ ANT III BD:

AヽT PT 383‐ 415 XAヽ Tヽ■bi tiRS l.001.1`X IIT H:SIPII

O.110.18X BL.1.70-1.91ヽ cntidぬ

Ifrfld, Atrlrnuc. Siphunculi nud cilrda mrlnl]- pale IIend. Antrntra, Siphunculi aud cauda tnalilh derk

Schiztphis grominun,

1.

(Fig 6〕

Rh opalosiph u N n, o idi!;
Rhopolosiphaat podi
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ABSTRACT
In this study was synthcsized ncw phenothiazine derivatives for their potcnt

biologtal act市hies,from compounds phenylhydrazinc(1)&COmpOund(2),as
starting materials.The Юute of preparation involvcd the reflu対 ng ofcompounds(1)
&(2)w■ hp‐hydroxy benzddehydc h absdutc cthanol to forln Schiff bases(3)&
(4),whiCh On cyclizatiOn by mercaptoacetic acid yielded thiazolidine de面 vat市cs

(5)and(6)respeCt市 ely,reactiOn Of thc heterocyclic der市 at市es(5&6)with p―
substituted anilines in presencc of anhydrous zinc chloride gave substituted

diarylamines(7&8)a― c.The fusiOn of diarylamines wtth sulphur in prcsencc of
catalytic amOunt of iodine resultcd in the substituted phenothiazines(9&10)a¨ c.
The structure of aH the synthcsized compounds have becn supported by their

INTRODUCTION
Phenothiazine derivatives constitutes an important class of thiazines

Il] heterocyclic ring system and posses diverse activities as neuroleptics
[21, tranquilizers [3], antimalarian l4l, antiparkinson t5l ,
anticonvulsant, antihistaminic [6], antiviral, antihelminic , anticancer [7-
8], antibacterial and cNS-depresent.[9] Furthermore, a wide spectrum
of biological activates including antibacterial, antitumor,
antituberculotic and insectesides [9] have been reported in different
benzothiazole [10] derivatives . Heterocyclic compounds particularly
five or six membered ring compounds have the first place among
various classes of organic compounds for their diverse biological
activities. A broad spectrum of biological activity is associated with
both thiazole I l-13] andthiazolidine ring and a large number of natural
and synthetic compounds containing such moieties find pharmaceuticals
applications.
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MATERIALS AND METHODS
All the melting points were determined in open capillaries and are

uncorrected. The FT-IR spectra were run in KBr disc on a Pva-Unicam
SP3-100 spectrophotometer. UV spectra were recorded with a Hitachi-
2000 spectrophotometer . Hr-NMR spectra were recorded on Burker
DMX-500 NMR (300-600 MHZ) Spectrophotometer in Alalbet
university - Jordon using DMSO as a solvent .

General Procedure for the Synthesis of the Compounds (3,4) (ra) 
:

(0.01 mole 1.229) of p-hydroxybenzaldehyde was added to (0.01
mole 1.08g) of the compound I or (0.01 mol. 1.50g) of the compound 2
in absolute ethanol (30 ml) and the mixture was refluxed to 3 hrs. The
resulted mixture was cooled for 24 hrs. until the product was
precipitated . The ppt. was filtered and crystallized from ethanol . The
physical properties of the synthesized compounds are listed in table (l).

General Procedure for the Synthesis of the Compounds (5,6) (r5) 
:

(0.002 mole,0.l84g) of o-mercaptoacetic acid was added gradually
to a mixture consisted from (0.002 mole, 0.4249) of compound 3 or
(0.002 mol. 0.5089) of compound 4 in (30 ml) of ethanol and the
resulted mixture was refluxed for (6-7) hrs. After cooling, the solution
was neutralized by cold dist. water and recrystallized from suitable
solvent. The physical properties ofthe synthesized compounds are listed
in table ( 1).

General Procedure for the Synthesis of the Compounds (7,8) (t6).

A mixture of (0.005 mole, 1.3709) from compound 5 or (0.005 mol.
1.5309) of compound 6 and (0.05 mole) from primary aromatic amine
in (50 ml) ofabsolute ethanol was heated under reflux in the presence of
anhydrous ZnCl2 (0.5 g) for 6 hrs. On cooling , a solid mass separated
out which was washed with acidified water to remove inorganic
materials, then it was filtered off to obtain the product and crystallized
from suitable solvent. The physical properties are listed in table (1).

General Procedure for the Synthesis of the Compounds (9,10) (r7) 
:

A mixture of (0.01 mole) from compounds (7)a-c with (0.1 mole) of
sulfur and (0.5 g) of iodine was heated at 120" C in oil bath for 2 hr.
The hot melt was rapidly poured into a mortar and crushed to a fine
powder. It was washed with water, dried and crystallized from suitable
solvent. The physical properties are listed in table (1).
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RESULTS AND DISCUSSION
Synthetic routes leading to target compounds are summarized in

schemes 3 and 4. The structures of all the synthesized compounds have
been supported by their physical properties and their spectral studies.
The treatment of the starting materials I & 2 with p-
hydroxybenzaldehyde leads to the generation of two schiffs bases 3 &
4, which exhibited IR (r8) absorption bands at 32OO cm- I (NH
stretching) and 3400 cm-l (oH stretching) . The spectra shows also
bands at 1599-1580 cm-r which belong to (c:N stretching) out of plane
vibration The disappearance of NH2 stretching vibration bands
confirmed the structure of these bases.

The uv-vis spectra of the base 3 shows peak at (338 nm) which
belong to the electronic transitions (n-n*) of the (c:N) group out of the
ring , and peak at (283 nm) of the transition (n-n *) which belong to (c-
oH) , and at (207 nm) of the transitions (n-n*) for the benzene ring .

The UV-vis spectra of compound 4 shows peak at (269 nm) belongs to
the transitions (n-n*) of the (c:N) group and peak at (222 nm) for the
(n-n*) transitions of the benzene ring.

The treatment of compounds 3 & 4 with mercaptoacetic acid gives
the [16] heterocyclic compounds 5 &, 6 , which shows the bands of
(C:O) group at l70O cm-' in its IR spectra and disappearance of the
band at 1599-1580 cm-r which belongsto (c:N) g.oup and appearance
of a band at (1662 cm-r) which belongs to the ryclic carbonyt group
which shows enolic character which cause the broad band of (NH)
group at (3260-3200 cm-r). The UV-Vis spectra of the compound (5)
shows maxima at (278 nm) for the (n-n*) transitions of (C:O) group
and peak at (218 nm) for the [17] electronic transitions Qr-n*) of the
benzene ring , while the compound (6) shows peak at (355 nm) for (n-
n*) for the (C:O) group, and at (268 nm) for the transitions of (C:N)
group and at (222 nm) for the (n-n*) of the benzene ring.

The reaction of the compounds (5 & 6) with primary aromatic amines
in presence of anhydrous zinc chloride affords the formation of diaryl
aromatic amines (7 & 8)a-c, through bimolecular nucleophilic aromatic
mechanism, the reaction of compounds (5&6) with primary aromatic in
presence of anhydrous zinc chloride furnished the substituted
diphenylamines through bimolecular nucleophilic aromatic substitution
mechanism l2l). zinc chloride in this reaction acts as Lewis acid,
effects formation of complex ion with hydroxide group, which activate
the nucleophilic aromatic substitution by increasing the positivity of the
carbon atom linked to oH group, through inductive withdrawing
electrons towards oxygen atom, followed by the nucleophilic reaction of
the aromatic amine to give the diphenylamine after releasing of the Ho-
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ZnCl2 complex ion which abstract proton from :

dissociate to H2O & ZICI2, as showen in the scheme

nitrogen atom and
,1:

対=00圏チ Ar―H〈

〔::)ヽ

一NH―ス
([:])>―

百 +H20+ ZnC:2

J

Diarylamines

Scheme 1

―
た0

Ｈ

Ｉ

Ｎ

ｌ
ｌ

Ｈ

{々冷H+網2~々{ΣL和2・0・
H
ZnC12

た
、ビ ‐ /＼H  H

oOい
R,a=H

b=CH3

c=C:

The structures of these compounds were confirmed through the IR
spectrums which shows disappearance of stretching vibrations of (OH)
group and appearance of stretching band for (NH) group of the diaryl
amines . The UV-Vis spectra for compounds (7 & S)a-c shows peak at

(344 nm) for the transitions (n-r*) of (C:O) group and absorption peak

at (210 nm) for the transitions (rr-ru*) of the benzene ring .

The fusion of the diarylamines (7 & 8)a-c with sulphur in presence of
elemental iodine affords the phenothiazine derivatives (9 & 1O)a-c,

through thionation cyclization reaction. The mechanism of this reaction

is still not fully clear. The reaction (22) proceeds by fusion with sulphur
in presence of organic or inorganic base, the first step is the formation
of the S-nucloephile, followed by the addition of sulphur to the double

bond in the aromatic ring to creat reactive ylidene sulphur adduct,

finally the intramolecular ring closure, to give the three rings

heterocyclic compound (phenothiazine). The suggested mechanism

could be as shown in the scheme 2 :

へ  _

R +Ho一 Zn02
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The structures of these compounds were checked through their spectral
data. IR spectra.of phenthiazine derivatives shows stretchin! bands ui rung.
(3450-3200 cm-r) belong to (NH) group in phenothiazine ring and bands-at
(1270-1200 cm'r) of the bond (C-S).

- The UV-Vis spectra shows the peaks of the electronic transitions (n-r*) of
the cyclic carbonyl group at (346 nm) and for the transitions (z-zxj at el6
nm) of the benzene ring.
IH-I'trlr4R spectrum foi the phenothiazine derivatives shows the following
results :

H‐NMR(CDC13,300
7.06(2H, arom. Benzene) ,4.01tU, p.oton
5.92 (lH, proton of N-CH-S group) ,6.7-7.09 (6H , aiomatic , phenotliazin e) ,4.12
(2H,CH2 grOup in thiazOlidinone),6.71‐ 6.79(3H,arom.Phenothiazinc),7.37(2H
,arom.Benzenc)
6.7 l.-6.79 (4H, arom. phenottriazin
methyl group) ,4.12 (lH, proton of NH phenothiazine;-, +.0 1l U, proton of NH
phenylhydrazine),5.92 (lH, proton ofN-CH-S group),:.SS,:.Sj(ZH, protons of
melhylene group in thiazoridinene) ,7.06 (2H, arom.-rn benzene) ,l.riizH, arom.

7.06 (2H, arom. In benzene) , 7.57 (2H
4.0 (lH' proton ofNH of phenyrhydrazine),7.0g(rH, arom. in phenothiazine),
6.7-l-6.92 (3H, arom. tn ptrenoihiazine) ,7'.0,7.14 iZH, u.or. phr""ih;;;; ) , 4.t2
(lH, proton of NH in phenothiazine) ,5.92(lH, in N-CH-S gioup; , 3.95,3.g5 (2H,

6.44 (lH, proton of methan" grou
group in thiazolidine) ,6.7r-6.79 (3H, arom. phenorhiazine) ,'7-og-7.21(3H, arom.
In phenothiazine),4.12(lH,proton OfNH i「 phenothiaぷ nど ,861:jlbLJ,Iお語
:塾
benZene),7.53(2H,arom.In benzene)

6.71¨ 6.79(4H,F01・
Inphen9thiazine),7.08(2H,arom.In phenothiazine),2.34

(3H,protOns ofmethyl group),6.44(lH,prOton in N― CH‐ S group),3.95,3.85(2H,
protons of methylene group),8.01,8.1g (2H, arom. In benzerie) ,l'.il tZi,arom. In
benzene),4.12 (lH, proton of NH in phenothiazine)

景子:i「驚『農も駕為
0ハ 101o/^子 = _   ● ,   …  . _)'6.44(lH,prOtOn in N‐

CH‐ s group),
8.01,8.18(2H,arom.In benzothiazo:),7.3b(2H,｀ aroM.Ofbenzenelliξ iF
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All the values of the data for all of the derivatives are listed
in table (2) and their properties are listed in table (1).
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Table-2: the spectraldata of the synthesized

Souad

'able-l: cal data o synthesized
Comp.
No.

R Recryst.
Solvent

Melting

Point C°

Molecular
Formula

Yield% ０Ｃ。‐。

ｐｐｔ
．

Ethanol 123‐ 125 C1lHloN20 84 Ye1low
4 Ethanol 110‐ 112 C14H10N,0 80 Orange
5 Ethanol 135-138 cr5Hr4N2O2S 72 Pale yellow
6 Ethanol 137… 140 CroHrNzOzSz 70 Pale yellow

7a‐c

a=H

b=CH3
c=Cl

Ethanol

Ethanol

Ethanol

148‐ 150

138-140

145-147

C21H:9N30S
C22H2:N30S
C21H18N30SCl

７‐

　

６０

６３

Pale brown
Yellow
Orange

8a‐c

a=H

b=CH3

c=Cl

Ethanol

Ethanol

Ethanol

178-180

182-184

170-173

c22Hr7N3OS2

crHreN3O52
c22Hr6NlOS2

７０

　

６５

　

“

Pale yellow
Deep

yellow
Pale yellow

9a‐c

a=H
b=CH3
c=Ci

Ethanol

Ether

Ether

169‐ 171

172‐ 174

180‐ 182

C2:H17N30S2

C22H:9N30S2
C21H:6N10S2

１

９

６

６

５

６

Red

Pale red
Black

10a―c

a=H
b=CH3
c=Cl

ｒ
　
Ｏ

　
ｒ

Ｅｔｈｃ輌
Ｅｔｈｅ

223‐225

219‐221

201‐204

C22HISN30S2
C23HlフN30S2
C22H14N10S,

９

７

４

５

６

５

ｎ

　
ｎ

　
ｎ

ｒｅｅ

ｒｅｅ

ｒｅｅ

Ｇ

Ｇ

Ｇ

0 compounc
Compd.

No.
UV‐ Vis

λmut nm

FT‐ IR cm-1
υC‐H υO‐H υN‐H u C=O Others

3

３

０

８

３

２

２

3053 ar

2980 al
3404 3200

じC=N1599
υC=C1500,1600
oC‐N1253

4
９

２

６

２

２

２

3059 ar

2950 al
3404 3240

じC=N1580
oC‐S1311
oC‐N1240
oC=C1500,1600

７

１

２

２

3050 ar

2950 al
´
” 3460 1700

じC‐N1350
υC‐ S1261
oC=C1500,1612

6

５

６

２

３

２

２

3000 ar

2848 al
3400 3261 1662

じC‐N1392
υC‐S1271
oC=C1500,1612
υC=N1590

7a―c

４

６

４

０

４

９

５

１

３

２

２

２

3051 ar

2916 al
3329 1700

υC‐N1309
じC‐S1288
υC‐Ci 825

υC=C1500,1600

8a‐c

８

２

６

６

２

０

２

２

２

3070 ar

2920 al
3400 1699

じC=N1500,1600
υC=N1612
υC―N1265
じC=C1512.1589

9a‐c

６

２

６

４

４

１

３

２

２

3032 ar

2900 al

3446‐

3190
1680

υC=N1654
υC―S1237
υC‐ Ci 819

oC‐N1300
oC=CI`08,1519

10a―c

７

３

０

２

２

２

3000 ar

2918 al

3441-

3209
1699

じC=N1645
oC‐S1271
υC‐N1349
υC=C1610,1520
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ABSTRACT
2-methyl -1,3-oxazole -5(aH)- one (A) was synthesized from the reaction of

glycine with acetic anhydride . The end product (A) was reacted with different
aldehydes to from Schiff basses (al-a3). Furthermore, the reaction of these Schiff
basses with hydrated hydrazine afforded Imidazole derivatives (a4-a6). Another
Schiff basses (a7-al5) and B-Lactam derivatives (al6-a24) were then prepared. The
structures of the synthesized compounds were confirmed by their melting point ,

Infrared and UV-Visible spectra.

INTRODUCTION
Many heterocyclic compounds are biosynthesizedby plants and animals
and are biologically active. Imidazole is incorporated into many
important biological molecules, the most pervasive is the amino acid
histidine, which has an imidazole side-chain. Histidine presents in many
proteins and enzymes and plays a vital part in the structure and binding
functions of hemoglobin.
Imidazole has become an important part of many pharmaceuticals.
Synthetic imidazoles are present in many fungicides and antifungal,
antiprotozoal, and antihypertensive medications. Imidazole is part of the
theophylline molecule, found in tea leaves and coffee beans, that
stimulates the central nervous system. It is present in the anticancer
medication mercaptopurine, which combats leukemia by interfering
with DNA activities U-41.
Moreover, 1,3-oxazole derivatives are interesting series of heterocyclic
compounds which have been shown to be diverse fungicidal and
bacterial properties [5-9].Also, Schiff bases have widely reported to be
biologically versatile compounds having antifungal herbicidal and plant
growth regulating properties [10-l I].
The final product in this research, B-Lactam, represent a broad class of
antibiotics, consisting of all antibiotic agents that contains a B-Lactam
nucleus in their molecular structures. This includes penicillin
derivatives (penams), cephalosporins (cephems), monobactams and
carbapenems [5].
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In view ofthese observations, new derivatives have been synthesized by
groups linked of these moieties which might result in potential
biologically active agents.
4-Benzylidene -2-phenyl -1,3-oxazol-5(4H)-ones (azloctones) are
compounds with a significant synthetic potential and several biological
and technological applications [9-13]. The compounds can be for
example, used as inhibitors of the enzyme activity or as fluorescent
sensors[ 12- 131.

MATERIALS AND METHODS
Melting points were measured in open capillary tubes on a Gallenkamp
melting point apparatus and were uncorrected.
The IR. Spectra (KBr) disc were recorded with shimadzu-2N, FTIR-
84005. UV spectra were recorded on varian, UV-Vis spectro
photometer using absolute ethanol as solvent.
1- Synthesis of 2-methyl-1,3-oxazole-5(4H)-one[4] (A):
A mixture of amino acid (glycine) (o.o67mole) and (o.o67mole) acetic
anhydride was refluxed for 3hr. Excess of acetic anhydride was
evaporated and the residue was purified by column chromatography
silica gel and mixture of (ethanol:water )(7:3) as eluant and
recrystaltized from methanol to give compounds (A).
2- Synthesis of 4-(4-substitution benrylidine)-2-methyl-1,3-
oxazole -5(4H)-one (af-a3) [f5]:
A mixture of compound (A)(0.005mo1e), Aryl aldehyde (0.005mo1e)
and anhydrous sodium acetate in glacial acetic acid/acetic ahydride
(30+10)ml was reflued for 3hr. the reaction mixture was allawed to
cool and was poured in to water (l00ml) . the solid substance was
filtered off and recrystallized from dioxane to give the product.
3- Synthesis of 3-Amino-5-(4-substitution benzylidene)-2-
methyl-3,5-dihydro-4H-imidazol-4-one (a4-a6) ll 4l :
A solution of compound (al-a3) (0.01mole) in dry Benzene (l0ml),
hydrazine hydrate 80% (0.0l5mole) was added. The mixture was
refluxed for (7hr.) the solvent was removed and the solid product was
collected and crystallized from methanol.
4- Synthesis of 5-(4-substitution benzylidene)-3-{[(4-substitution
phenyl) methylenel amino)-2-methyl-3,5-dihydro -4H-imidazol -4-
one (a7-al5) [6] :

General procedure:
To stirring solute of compound (a4-a6) (0.01)mole in absolute ethanol
(l5ml) and appropriate aldehydes (0.01mole) was added, the mixture
was refluxed for (6hrs) then cooled to room temperature. the precipitate
was filtered and recrystallized from ethanol.
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5- Synthesis of 5-(4-substitution benzylidene)-3-[2-(4-
substitution phenyl) -3-phenyl -4-oxoazetidin-l-yll -2-metyl-3,5-
dihydro-4H-imidazol-4-one (a16 - a24) ll7 -l8l :

To a suspension of phenyl Acetic acid (0.005)mole , Schiff Bases (a7-

al5) (0.005mo1e) and triethylamine (0.0lmole) in 40ml of dry dichloro
methane , was added dropwise , under nitrogen atm at OCo asolution of
Thionyl chloride (0.1 mole) in 20ml of dry dichloro methane the
constant stirring , The reactants were stirred over night at room
temperature , Thereafter , The contents were washed successively with
(IN)HCI (30m1) , water (3x30ml) ,5% NaHCO3 (30m1) and brine
(30m1). The organic Layer was separated and dried over an hydrous
sodium sulphate (Na2SOa). The solvent was removed under reduced
pressure and the crude product was column chromotographed over silica
gel using ethyl acetate - hexane (3:7) as eluent , solvent evaporation
furnished pure B -Lactam .

RESULTS AND DISCUSSION
The starting material for the synthesis of the targeted compound (A)
which was prepared by reaction of glycine with acetic anhydride
according to the reported method [14].
Reaction between (A) and different aldehyde afforded the compounds
(al-a3) in a good yield.
The IR spectra showed the (C:O) stretching at (1656 cm'r) and (C:N)
in (1260 cm-r) . The reaction between compounds (al-a3) and hydrazine
hydrate afforded the N-amino derivatives (a4-a6) (scheme (l)) (table-l-

).
The spectrum showed the (N-H) stretching absorption near (3358-3282
cm-r) and the (C:O) stretching one (1670cm-'). UV. Spectrum of
compound (a4-a6) mostly showed intense maxima at220nm and 309nm
belonged to n-rfi* and n-r* electronic transition respectively.
Condensation of compounds (a4-a6) with aryl aldehyde in absolute

ethanol gave Schiff bases (a7-al5) (scheme(l)) (table-2-) the

formation of these azomethines was indicated by the presence in their
IR spectra of the azomethine (CH:N) stretching band at (1610-
1615)cm-' combined with the disappearance also of the NH2 streching
band . UV. Spectra showed mainly intense maxima at (205-221)nm and

(309-382)nm which belonged to 'tr--TE* and n---n* transition
respectively. Treatment of some above Schiff bases with SOCIZ and
dichloro methan led to the ring closure (al6- a24) table (3) . the IR
spectra of these derivatives showed the disappearance of bands (CH-N)
in the region (1610-1615)cm-r combined with the appearance of
absorption bands at (1675-1705) cm'r and (C-Cl) stretching bands . UV.
Spectra of these derivatives showed intense maxima at (232-236nm)
and (303-322nm) due to n---'tt* and n-'zr* transitions.
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0    0

H2N一 CH2‐~C00H+H3C~8~0_8_cH3            

。

(A)

≒ボ  9｀
:

(al‐ 3)                NH2
(a4‐6)

声0右

X2

Scheme I

Table-l: Properties of compounds (a1-a5)

呼
｀

Tablc-2:Propcries OfcOmpounds(a7-a9)

呼ぶ
0為
=0

:

N、
cH__く
([1)〉
――X2

(a't 6-a241

岬
Ｎｏ。

Ｃ

Z Xl PIp.CO
Spectra data UV
A max (EIOH) IoR cm‐

1

― ()‐ CI 132‐ 134 220‐309
1656(C=0),3082(C=H)585(C=C),1201(C‐

0)808(C‐Cl),1620(CN〕

a2 ‐0‐ Br 165‐ 168 215,330
1`95(C=0),3070(C‐ N)560(C― C),1210(C‐

0)758(C‐Br),1600(C=N)

a3 ‐0- N02 118‐ 120 308,259,208
1615(C=0),3050(C‐ H)580(C=C),1230(C‐

0)(C‐NOっ )

a4 N‐NH2 Cl 195‐ 197 309,220

3358,3282(N‐ H),3034(C‐ H)1670(C=0),
1591(C=C)810(C― Cl),1219(C-0)

1600(C‐N)

a5 N‐NH2 Br 169‐ 172 307,259,208
3350,3280(N‐ H),3030(C‐ H)1687(C=0),
1590(C=C)723(C‐ Br),1219(C‐0)

輌Ｎｏ．
Xl X2 Mp.C°

Spectra data UV
A max (EIOH) 1.R cm‐

:

Br Br 157-159 205,221
1610‐ 1615(C=N),1680(C=0),

704(C‐Br),1583(C=C ar.)

Br No2 198‐ 201 309‐220
3080(C― H ar.),1699(C=0)

1624(CN),1583(C=C ar.)

1398.1629(NOn,700(C‐ Br)

a9 Br Ci 199-203 309,221

3040(C‐ H ar.),1688(C=0)

1615(C=N),1587(C=C ar.)

702(C‐Br),808(C‐ Cl)
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Table-3: Properties of compounds (a19-a24)
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ABSTRACT
Captopril is onc ofthe most important drugs used to control high blood pressure

and help in the relief ofchronic heart failure. It inay have an effect on reduction of

left atrial size in mHd to moderate hypertension and on insulin reccptor(tyrOSinc

kinase)actiVity in essential hypertension.

Thrcc diffcrcnt batchcs of lraqi manufactured captopril tablets were investigatcd in

this research for stability condition.   The coHected data of assays represent non

signincant(p>0.05)changes during thc storage penod wtth no changes in physico―

chemical properties( c010r, wcight variation, hardness, disintegration, and

dissolution).The Shelf life oftablets were calculated using Arrhernues equation.

The estimation of product shelf life predictcd threc ycars  validity at room

temperature storage.

The study concluded that the used follllula in manufactured tablets were very stablc

for three year of date of inanufacturing and very suitable for inass production. The

apphed stability rnethod was very useful in providing information about thc stability

ofrnanufactured tablets and providcs an efflcient investigation for inass production.

Key word:captoprH,accelerated stability study, Arrhenucs equation.

INTRODUCTION
Captopril[(2S)-1-[3‐mercapto-2-methylpropionyl]‐ L proline]has

been widely used in medicine as an angiotensin‐ converting enzyme
inhibitor since 1981,for the treatment of hypertensive and congestive

heart failure patients Captopril has also been postulated as a free radical

scavenger because of its terrninal sulfhydryl group.(1)In vitro a

combination of captopril with aspirin signiflcantly inhibitors the platelet
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aggregation Captopril shows 75% bioavailability but presence of food
r"ar... the oral abiorption by 30-50%(2).

Several methods have been reported for the quantit_ative

determination of captopril in formulations and biological fluids. (') A
method based on the oxidation of captopril with excess potassium

permanganate and measuring the remaining drug using different dyes

was reported, however the United States pharmacopeias were reported
very efflcient procedure for determination of captopril in
pharmaceutical pr_eparations by using high performance liquid
chromatography. 

(a'))

Intemational conference of harmonization and world health

organization guidelines were provided successful method for
determination of stability of pharmaceutical products. The major
advantage of this method to develop pharmaceutical formulations is that
the potential factors could be studied simultaneously, systematically and

quickly. By using design of experiments, the effect of each formulation
factor on each response can be evaluated and critical factors can be

identified based on statistical analysis.(6) In addition, the United States

Pharmacopoeia (USP) requirements and the Intemational Conference on
Harmonization (ICH) guidelines all provide various techniques that are
widely used to monitor the possible decomposition pathways and
degradation products. Understanding of the nature of active compounds
in a combination formulation is the essential component of a successful
product development. More importantly the stability, physical and
chemical compatibility is the primary concem-when facing complicated
combinations of drugs in the design formulas (''o).

The aim of this study is to investigate an Iraqi manufactured
Captopril tablets ( uncoated 25 mg. ) in term of shelf life in a different
accelerated stability condition, stability of formula in drastic condition
and its liability for mass production. No such stability study were
observed to the time of writing of this research.

MATERIALS AND METHODS
A high purity chemicals and reagents were used in this study for
analyical purposes (complying the U.S. pharmacopeia's). Tablets
investigated in this study were manufactured by AL - Safa
pharmaceutical company, tablets, packed in aluminum plaster. each

sheet contain l0 tablets. The manufacturing properties were comply
the U.S. pharmaceutical criteria.(e) Three different batches of studied
tablets were selected and stored for accelerated stability conditions. All
reported result predicted the average ofthese three batches.
initial physical properties of tablets are listed bellow:-
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by using thermo lab
1 oC. The applied

G

Investigated stability conditions :

The storage stability conditions were performed
oven with temperature range of 25-180 oC +
storage condition were listed below:

Temperature in centigrade %o Relative humidity

Room temperature (25 oC * 2"C) 35%± 5%

40°C ± 2°C 40% ±5%

50°C ± 2°C 650/● ±5%

60°C ± 2°C 75%± 5%

Captopril assay method:
The sassy of tablets were achieved according the USP method:

Mobile phase: A filtered degassed mixture of 550 ml methanol and 450
ml of water contained 0.50 ml of phosphoric acid .

Standard preparation: suitable quantity of U.S. pharmacopeia's
reference standard in mobile phase to obtain a solution having know
concentration of about I mg./ ml and 0.05 ml, respectively.
Assay preparation: Transfer not fewer than 20 tablets to a suitable
volumetric flask, add mobile phase to fill the flask to about half of its
capacity, and sonicated for 15 minutes. Dilute with mobile phase to
volume, shake by mechanical means for l5 minutes, and filter (e).

Chromatographic system:
The liquid chromatograph is equipped with 220 nm detector and a
4.6mmx 25 cm column that contains packing C 18 with about 1 o/o load.
the flow rate is about I ml per minute. Chromatograph the standard
preparation, recorded the peak response as directed in procedure, the
relative retention times are about 0.5 

(r0).

Procedure:
Separately inject equal volumes (20 1tL) of the standard preparation

and the assay preparation into the chromatograph, recorded the
chromatograms, and measured the response for the major peak. The
quantity of Captopril in tablets by using the formula:

(L/D)C(ru/rs)

Test Initial Result Normal range

Color White color tablet White color tablet

Weight variation NMT5%
Tablets weight(mg.) 0.13 NMT5%
Hardness(kノcm2) 4.33 NMT5%
Disintegration (minutes) 3.57 NMT 5 minutes

Dissolution (as 7o) 88.62 NLT 80%
Assay (%) 93.25 90‐ 110%

llthere NMT: not more than

'v
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In which L is the labeled amount in mg. of captopril in each tablet. D

is the concentration in mg./ml of captopril in the assay preparation

based on labeled quantity per tablet and the extent of dilution, C is the

concentration in mg, per ml of captopril united state pharmacopeia's

reference standard , and ru and rS are captopril peaks responses obtained

from the assay preparation and the standard preparation, respectively ,,
(lt).

RESULTS AND DISCUSSION
All analysis were performed by using SPSS -15 and Microsoft axel .

The physco-chemical properties of captopril tablets are listed in table

--+ Seriesl
--.- Series2

a Series3

Series4

- 
Linear (Seriesl )

- 
Linear (Series2)

- 
Linear (Series3)

- 
Linear (Series4)

- 
Linear (seri

y = -11.764x+ 1237

R2 = 0.772

45

40

35

30

25

20

15

10

5

0
D

,i U

Figure-1. Changes of concentration with storage temperature

Where Series I represent the room temperate

Series 2 represent 40 "C
Series 3 represent 50 "C
Series 4 represent 60 " C

'\.
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Table-l: The physco-chemical properties of captopril tablets.

Conditions
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R.T 30 days 104.255 White 3.34 4.22 4.33 88.62

60 days 104.160 White 3.34 4.22 4.33 88.62

90 days 103.985 Vヽhite 3.34 4.22 4.34 8862

120 days 103.927 White 3.34 4.22 4.34 88.62

150 days 103.935 White 3.34 4.22 4.34 88.60

180 days 103.896 White 3.34 4.22 4.34 88.60

40°C 30 days 104.117 White 3.34 4.22 4.34 88.60

60 days 103.976 White 3.34 4.22 4.34 88.60

90 days 103.897 White 3.34 4.22 4.34 88.60

120 days 103.872 Vヽhite 3.34 4.22 4.35 88.56

150 days 103.869 White 3.34 4.22 4.35 88.56

I 80 days 103.834 white3 3.34 4.22 4.35 88.56

50°C 30 days 104.016 Vヽhitc 3.34 4.22 4.35 88.56

60 days 103.876 White 3.34 4.22 4.35 88.53

90 days 103.869 White 3.34 4.22 4.35 88.53

120 days 103.739 Vヽhite 3.34 4.22 4.35 88.53

I 50 days 103.681 White 3.34 4.22 4.35 88.53

180 davs 103.668 White 3.34 4.22 4.36 88.53

60°C 30 days 103.925 White 3.34 4.22 4.36 88.50

60 days 103.765 White 3.34 4.22 4.36 88.48

90 days 103.628 White 3.34 4.22 4.36 88.48

120 days 103.486 White 3.34 4.22 4.36 88.42

150 days 103.071 White 3.34 4.22 4.37 88.42

I 80 days 102.865 White 3.34 4.22 4.37 88.37

The changes in concentration with temperatures ( room temperature,40

"C, 50 oC, and 60 "C) are plotted in figure 1.

The evaluated Arrhenues Activation energy were listed in table 2.

The evaluated slope values are for Arrhenues activation constant are

listed in table 3.

The slop values for activation constant with concentration are listed table 4.

Tab le-Z: The evaluated activation constant
Temperature Slope from direct plot of K a With l/T

Room temperature 0.25

40。 C 0.03

50°C 0.37

60° C 0.43
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The evaluation of expiration date with time are listed in table -5

Hayder

Table‐ tablets life i3: The evaluated in ars.

Temperature T 90 / years

Room temperature 3.48

40° C 2.90

50°C 2.37

60 °C 2.02

Where T 90 represent the degradation time for 90 % of original
concentration of the evaluated tablets-

Statistical evaluation :

All analysis were performed by using SPSS -10 and Microsoft axel.

The statistical evaluation of tabletsevaluatlon of tablets as
Test Result

Mean 103.8047

Std. Enor of Mean 6.326E-02

Mcdian 103.8740

Mode 103.87

Std.Deviation 0.3099

Variance 9.605E-02

Skewness 1.708

Std. Enor ofSkewness 0.472

Range 1.39

Minimum 102.87

Maximum 104.26

Sum 2491.31

Percentiles 25

50

103.6955

103.8740

103.9658

Sig. Non significant

Captopril usually manufactured into two pharmaceutical formula 25

and 50 mg. Captopril compounds considered very sensitive to light and

heating changes 
(13). No changes were recorded out of the U.S.

pharmacopeias criteria. All collected physical parameter were predicted

stability without any changes in tableis. However, This result consider

very important for active gradients 
(la).

Accelerated stability and long term stability considered one of the

most effected methods for evaluation Captopril stability in designed

formula. The applying of Arrhenues equation provided, accurate,

simplest and sophisticated method for evaluation the tablets life during

the study. (r5) The collected assays predicted long life for the used

formula and long stability in drastic storage conditions, however all

collected data predicted non significant changes for the active

substances. The non significant changes predicted the stability of tablets

during changes of temperature and humidity. However, all Collected
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assays predicted changes in Captopril assays values with elevated

temperature but it remain within the accepted lirnit of united state

phaHllacopeias. The raising of temperature during storage reduce the

storage tiine,this could be attributed to the sensitivity of Captopril to

temperature changes.   The stability data recorded non signiflcant

changes ofphysical propetties for the tested tablets.

s課胤 撃驚 F∬ 鍛 胤 ilFttt器 lTt糧響 漁∬ T':'駆
analysis procedure were observed free fronl any technical problems or

any other analytical difflculties,thus help us to coHcct wide range of

result in short tirne period.  The degradation of captopril with storage

tiine in the investigated temperatures were have a randornly behavior.

This randoFnly result required ANOVA plotting ofthe result to evaluate

the degradation slope and evaluated the Arrhenues  constant for

evaluation expiration dateoMany research were recorded such result and

(1温9r the requirements of statistical evaluation to solve the problem.

We concluded that the investigated stable were very stable for inore

than three years frorn the tiine of rnanufacturing without any changes in

physico― chenlical properties.
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ABSTRACT
Derivatives of cyclo hexenone were prepared from addition of ethylacetoacetate

to chalcone compound which was prepared from the reaction of acetophenone or it's
derivatives with benzaldehyde in ethanol in presence of 40 % NaoH The
synthesized cyclo hexenone was treated with hydrazine hydrate to prepare
carbohydrazide derivative , which was treated with formic acid , acetic acid , chloro
isothiocyante , ethyl acetoacetate and acetyl acetone to prepare new important
derivatives with expected biological activity . The structures of the synthesized
compounds were confirmed through their physical properties and spectral data .

INTRODUCTION
Chalcones and the corresponding heterocyclic analoge are valuabl

intermediates in organic synthesis tl] , and exhibit multitude of
biological activates [2] . from a chemical point of view , an important
feature of chalcones and their heteroanalogs is the abilify to act as
activated unsaturated systems in conjugated addition reaction of
carbanions in the presence of basic catalysis 13,47. This type of reaction
may be exploited with the view of obtaining highly functionalized
cyclohexene derivatives t5] , but is more commonly used for the
preparation of 3,5-diaryl-6-carbethoxy cyclohexenones via Michael
addition of ethyl acetoacetate . The mentioned cyclohexenones are
efficient synthons in building spiranic compounds [6] or intermediates
in the synthesis of fused heterocycles such as benzoselenadiazoles and
benzothiazoles l7l , benzopyrazoles and benzisoxazoles [8,9] or
carbazole derivatives [10] .

Hydrazinolysis of ester is the conventional methods for preparing
acyl hydrazide [1r,r2) . However , when this method was applied to an
o,,B-unsaturated ester , the predominant product was the corresponding
pyrazolidinone , the result of hydrazinolysis and an undesired
subsequent itramolecular michael-type addition tl3l a number of
natural and synthetic hydrazide derivatives have been reported to exert
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MATERIALS AND METHODS
Melting points were determined in open capillary tube on Gallen

Kamp melting point apparatus and uncorrected. The IR spectra KBr disc

were recorded with Shimadzu-2N , FT-IR-8400S. UV. Spectra were
recorded on Varian UV-Vis spectrophotometer using absolute ethanol
as solvent. 1HNMR spectra were recorded on Bruker spectrophotometer
model ultra shield at 300 lvIElz in DMSO-d6 solution with the TMS as

internal standard .

Synthesis of compounds (la,1b): [19]
A mixture of acetophenone or derivatives (0.1 mol) and

benzaldehyde (0.1 mol) in ethanol (a0 ml) and 40 % NaOH solution
was stirred for (24 hrs.) at RT. The reaction mixture was acidified by 10

% }{CI solution , The product formed was filtered and recrystallized
from ethanol to give compounds (la, lb) .

Synthesis of compounds (2a , ab): l20l
A mixture of compounds (la ,lb) (0.01 mol) and ethyl acetoacetate

(0.1 mol) in ethanol (25 ml) was refluxed for (6 hrs.) in the presence of
(3ml) l0 % NaOH solution . The reaction mixture was then poured with
good stirring into (200 ml) ice-cold water until the reaction product
separated as a solid , which was filtered and recrystallized from ethanol
to give compounds (2a,2b) .

Synthesis of compounds (3a , 3b) z [2ll
Compound (2a or 2b) was dissolved in a solution containing ethanol

(30 ml) and hydrazine hydrate (12 ml) and the mixture was refluxed for
(5 hrs.) after cooling the precipitate was filtered and recrystallized from
ethanol to give compounds (3a, 3b).
Synthesis of compounds (4a , 4b) : [221

A solution of compound (3a or 3b) (1 mmol) in formic acid (20 ml)
was refluxed for (1 hrs.) . The solvent was evaporated and the residue
was crystallized from ethanol to give compounds (4a, ab).
Synthesis of compounds (5a , 5b) : l22l
A solution of compound (3a or 3b) (1 mmol) was refluxed in acetic
acid (20 ml) for (5 hrs.). The reaction mixture was cooled and the
crystalline product was collected by filtration to give compounds (5a,

sb).
Synthesis of compounds (6a , ab) : [221

To a solution of compound (3a or 3b) (l mmol) in ethanol (10 ml) ,

phenyl isothiocyante (1 mmol) and sodium hydroxide (40 mg) were
added . The mixture was stirred for (24 hrs.) and the filtrate was
acidified with hydrochloric acid The precipitate was filtered and
recrystallized from (ethanol : water) to give compounds (6a, 6b).
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Synthesis of compounds (7 a, 7b) : l22l
A mixture of compounds (3a or 3b) (1 mmol) and ethyl acetoacetate

(1 mmol) was condensed without solvent at (145-155 Co) for l0 min.
The reaction mixture was cooled and refluxed in ethanol (15 ml) for (2
hrs.). The precipitate formed after cooling was collected by filhation
and recrystallized from ethanol to give compounds (7a , 7b).
Synthesis ofcompounds (8a,8b) : [22]

A mixture of compound (3a or 3b) (lmmol) with acetyl acetone (1
mmol) and acetic acid (l ml) was refluxed in ethanol (10 ml) for (5
hrs.). The precipitate which formed after cooling was collected by
filtration and recrystallized from ethanol to give compounds (8a,8b).

RESULTS AND DISCUSSION
The new derivatives ofcompounds (1a,1b) were prepared following

the reaction sequences depicated in scheme (l). The starting material for
the synthesis of the targeted compound is chalcone or derivatives
(la,lb) which was prepared by the reaction of acetophenone or
derivatives with benzaldehyde in ethanol in the presence of 40 % NaOH
solution table (l). The formation of compound (1a) was indicated by
appearance of the carbonyl group band (C:O) at 1654 cm'r in their IR
spectra combined with disappearance of the (OH) stretching band. In
addition , 'HNMR of compound (la) showed CH:CH (2H, S) 6: 3.5
ppm and aromatic proton (10 H, m) 6:6.7-8. UV spectra of compound
(la) mostty showed intense maxima at 208 nm,249 nm, 357 nm, which
belonged to (n-n*) and (n-z*) transition respectively. The values of IR
and UV spectra of compound (1a) are reported in table (1).

The IR spectra of compound (2a) showed the ester functional group
absolption band at 1730 cm-r . The structure of cyclo hexenone a sharp
strong absorption band was noticed at approximately 1664 cm'r and was
assigned to the carbonyl group conjugated with a carbon-carbon double
bond.In addition, rHNMR of compound (2a) showed OCH2CH3 (3H,

0 6: 1.3 ppm , OCH2CH: (2 H, q) 6: 4.1 ppm, cyclohexenone (3H, m)
6 :3.1-3.3 ppm, cyclohexenone (CH2,2H, d) 6: 1.8 ppm and aromatic
(10H, m) 6 : 6.8-8 ppm. UV spectra of compound (2a) mostly showed
intense maximaat204 nm and 258 nm which belonged to (z-r*) and (n-
n*) transition respectively. The values of IR and UV spectra of
compound (2b) are reported in table (1). The IR spectra of compound
(3a) carbohydrazide showed absorption band in the 3317 crn-' 1-NHr;
and 1668 "--' 1-CO-NFDIH2) group In addition , rHNMR of
compound (3a) showed in cyclohexenone (3H, m) 6: 2.7-2.9 ppm,
cyclohexenone (-CH2, 2H, d) 6: 2 ppm, -NH- (lH, S) 6:6 ppm , -NH2
(2H, d) 6:5.1-5.3 ppm and aromatic (10 H, m) 6:6.5-8 ppm. UV
spectra mostly showed intense maxima at 204 nm and 251 nm which

つ
乙
ｎ
ｖ



Al- Mustansiriyah J. Sci. Vol.23,No7,2012

belonged to (n-zr*) and (n-zr*) transition respectively. The values of IR
and UV spectra of compound (3b) are reported in table (1).

The IR spectra of compound (4a) showed absorption band in the

3441 cm-t (-NH) and the absorption band in the 1670 cm-r for (-NH-

CO-) In addition , 'HNMR of compound (4a) showed in

cyclohexenone (3H, m) 6:3-3.2 PPm, cyclohexenone (-CHz, 2H, d) 6:
2.2 ppm, -NH- (lH, S) 6: 8.3 ppm , -NH-CO (lH, S) 6: 9 ppm, -COH
(1H, S) 6: 10.1 ppm and aromatic (10 H, m) 6:6.8-7.3 ppm. UV
spectra mostly showed intense maxima at 205 nm and 244 nm which

belonged to (z-zr*) and (n-zr*) transition respectively. The values of IR
and UV spectra of compound ( b) are reported in table (2).

The IR spectra of compound (5a) showed absorption bands in the

3431 cm-r (-NH) and 1708 cm-' 1-NH-CO-) group . In addition ,

'HNMR of compound (5a) showed in cyclohexenone (3H, m) 5:3-3.1
ppm, cyclohexenone (-CHz, 2H, d) 6: 1.8 ppm, -CHl (3H, S) 6: 2.3

ppm, -CONH (lH, S) 6:10.3 ppm, -NHCOCH, (1H,S) 6:9.8 ppm

and aromatic (10 H, m) 6 :6.9-7.8 ppm. UV spectra mostly showed

intense maxima at204 nm and 247 nmwhich belonged to (zr-zu*) and (n-

7r*) transition respectively. The values of IR and UV spectra of
compound (5b) are reported in table (2).

The IR spectra of compound (6a) contain 3444-3240.cm'r (-NH-CS-
NH-) and band at 1662c--' 1-C:O) group and 1039 cm-r (C:S) and (C-

Cl) at 756 cm't.In addition,'HNMR of compound (6a) showed in
cyclohexenone (3H, m) 6: 2.8.1 ppm, cyclohexenone (2H, d) 6: 1.8

ppm, -CONH (lH, S) 6:9.8 ppm, -NHCS- (1H, S) 6: 8 ppm, -CSNH-
(lH, S) 6: ll.2ppm and aromatic(14 H, m) 6:6.7-7.9 ppm. UV
spectra mostly showed intense maxima at202 nm,276 nm and 352 nm

which belonged to (zr-zr*) and (n-zr*) transition respectively. The values

of IR and UV spectra of compound (6b) are reported in table (l).
The IR rp..t.u of compound (7a) contains 3462 cm-' 1-NH-). and

absorption band in the (C:b) group function-appeared at 1653 cm-r and

(-C:O) ester function appeared at 1743 cm'l and appearance of (C:N)
at 1612 cm-r. In addition , 'HNMR of compound (7a) showed in
cyclohexenone (3H, m) 6:2.9-3.1 pp*, cyclohexenone (-CHz, 2H, d)

6: 1.8 ppm, -CO-CH2CH3 (3H, t) 6: 1.5 ppm, --CO-CHzCHr QH,q)
6: 4.2 ppm, -N:C-CH3 (3H, S) 6: 2.2 ppm, -N:C-CHz (2H, S) 6: 3.8

ppm, -NH- (lH, S) 5: 10.8 ppm and aromatic (10 H, m) 6 :6.9-7.8

ppm. UV spectra mostly showed intense maxima at 205 nm ,249 nm

and 365 nm due to (zr-zu*) and (n-ru*) transition respectively. The values

of IR and UV spectra of compound (7b) are reported in.table (2).

The IR rp..i.u of compound (8a) contains 1656 cm-r (C:O) carbonyl
group and absorption at l5g7 cm-r 1-C:N) , 1220 cm-' 1C-N) and (C-
H4.) at 2gl8 cm''. In addition,'FINMR of compound (8a) showed in
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cyclohexenone (3H, m) 6: 3 ppm, cyclohexenone (-CHz, 2H, d) 6:2
ppm, -CHr (3H, s) 6: 1.2 ppm, -CHl (3H, S) 6:4 ppm, -CH:C- (lH,
S) 6: 5.5 ppm, and aromatic (10 H, m) 6 :6.8-7.6 ppm UV spectra
showed intense maxima at 208 nm ,249 nm and 357 nm due to (n-n*)
and (n-n*) transition respectively. The values of IR and UV spectra of
compound (8b) are reported in table (2).

able-1 : rties and data for compounds (l -3

Comp. R M.PC° Yeild%
Spectral data

UVλ峰 IR(cm・ )

H 170-172 82.7
357,249

208

1654(C=0),3030(CH)ar,1610(C=C)

4‐ C: 165-167
258,208 1670(C=0),3050(CH)ar,

1600(C=C),746(C‐ CI)

H 138-140 72.2
248,204 1660(C=0),1730(C=O CSter),

3064(CH)ar,1590(C=C)

2b 4‐ Cl 88‐ 90 ‘
υ

327,251

204

1670(C=0),1745(C=OeSter),

コ 50(CH)ar,1600(C=C),780(C‐ CI).

3a H 95‐97 60.3
251,204 1656(C=0),1668(―CONHNH2),

3059(CH)ar,1595(C=C),3317(3317)

4‐CI 100‐ 102 63.5

259,204 1660(C=0),1681(―CONHNH2),
3063(CH)ar,1589(C=C),
3396NH2),829(C― CI)

able-2: ical properties and data for compounds (4-8 a,b

Comp R M.PC・ Yeild%
Spectral data

UV λ
"菫

IR(cm‐ :

4a H 110‐ 112
244,205 1660(C=0),1676(―NH‐ CO‐ ),

3061(CH)ar,1591(C=C),3440(‐ NH‐ ),

4b 4-CI 115‐ 117 55.4
255,203 1630(C=0),1670(‐NH―CO‐ ),

3030(C=C)ar,3390(‐ NH‐),756(C‐ CI)

H 116‐ 118 68.2

352,247

204
1670(C=0),1708(‐NH‐CO‐ ),
3059(CH)ar,1593(C=C),2922(CH)al,

3431(NH)

5b 4-CI 128-130

266,205 1672(C=0),1713(―NH‐CO‐ ),
3070(CH)ar,2930(CH)al,1588(C=C),
3231(NH),780(C‐ CI)

6a H 152‐ 154

352,276
202

1662(C=0),3055(CH)ar,3444‐ 3240(‐
NH‐CS―NH‐ ),1039(C=S),1211(C‐ N),
852(C‐ CI)

6b 4‐ C: 85‐87

248,265 1658(C=0),3059(CH)ar,3462‐ 3300(‐
NH‐CS‐NH‐ ),1039(C=S),1217(C‐ N),
726(C‐Ci)

7a H 135‐ 137 67

365,249

205

1653(C=0),1743(C=0),3061(CH)ar,

2931(CH)al,3462(NH),1612(C― N),
1589(C=C)

7b 4‐ CI 144‐ 146 69
258,204 1657(C=0),17:0(C=0),3076(CH)ar,

2910(CH)al,3381(NH),1629(C=N),

1601(C=C),759`C‐ Ci)

H 152-154 73
357,249
208

1656(C=0),1597(C=C),1492(C=N),
3059(CH)ar,2854(CH)al,1210(C‐ N〕

4‐ CI 133-i35 74
320,251

212

1662(C=0),1590(C=C),1560(C=N),

756(C― CI)。 1219(C‐N)
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using interacting boson model version -1. Where thc calculation of cnergy levels

after a series of calculation to deteHl:ine the type of dynarnic syminctry, which

belong to these cores and split their packs of calculating encrgy lcvels by using a

basic program for this model hootm(IBSSl.Foぅ and Calculate the potential cnergy

surface to know the range of defolHlations nuclear for thesc nuclei based on the

rcsults obtained from thc calculation ofencrgy levels.We have compared the rcsults

obtained with our existing process with the practical values and thcy were very

compatible.

INTRODUCTION
The interacting boson models(IBM)had been introduced by
lachello[1]and then developed by Arima and lache1lo[2‐ 5]in the ield

of nuclear ― energy phenomena. The model has already gained
signiflcant success in both single一 particle and conective behavior of

nuclei. There are essentiany ●Ⅳo models: the flrst, IBM‐ lwhen no
distinction between the proton and neutron pairs is made then the IBNII

is refelTed to as IBM‐ 1.Ifprotons and neutrons are explicitly introduced

then the modelis known asIBM-2[6].

The IBM [7]provides a unifled description of coHective nuclear

労
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proton number at i乙 =82,resulting in boson number,forined by proton

(partiCle)pairs and neutron(hole)pairS。
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The potcntial energy surface funclon Vo,β ,γ)depends on the
shapc variabLs parametcrs β and γ,Where βおthe magnitudc of the
nuclear deformation and γ g市es the tum away from axial symmetry(

asymmetry angle),and they are different for diffcrent states of nucleus

The values of β are bemeen(o__24),and fOr γ are bctwccn(0° ‐…―
60°)[8]

THEORETICAL PART
Hamiltonian operator

iLl盟 』:縄ぷ ち曜
鳴 W霊 ∫鍔 R露 .Ti:事酬 Ч 猟

ncutron,じ ,bosons are treated as one boson and thc systcm is considercd

as in interaction be"veen s‐ bosons and d‐ bosons  Crcation and

annihilation opcrators for the IBM bosons are denoted by {s十′α;〕 and

{S,dυ〕With;υ =0,± 1,± 2[9]The general IBM Hamiltonian[10]
cmploycd for the present calculation is givcn as:‐

″=  εttdttα。(P‐†・ρ)+αl(8  ・L~)―卜α2(0・ σ)十 α3(亀巧Ъ)―卜α4(■ °

■)― ―(1)
Wherc thc interaction paramctcrs in the[PHINT]program arc g市 en

below:ε =EPS,α O・=2PИ′R′ αl=.「 'α 2・=ザ ,α3==50ε 7αηα α4=
5irEX;C)CT and HEX is the octupolc and hcxadecupolc interactions.

ε(εd― ■)一 ―――一― (2)
ε―BOsOれ θηθrクノ
εご‐Encrgy ofd‐ boson

εs― Encrgy ofs‐ boson

nd=[′ |.′]_― ―――――――――(3)
ρ =:(』 。′)一 :('0')一 一―――(4)
E=Ⅳ′75(α十×d)__― ――一―――(5)
0=[′十×『  ]2+[`十 ×′]2+εHI[′

†×『  ]2___
―(6)

■ =[′十×′]3_____― ――――(7)
2=[′ |× ′]4_____一 ――――(8)

In thc prcvious formula,nd is thc numbcr of boson;P.P,Q.Q,T3・ T3and
T4・ T4 rCpresent pairing, angular momentunl, quadruple, octupole and

Hexadecapolc intcractions be■ Ⅳccn thc bosons

The rotational SU(3)limit

The rotational symmetry for SU(3)group iS used to describc thc

rotational spectrunl ofnuclei that have an axial synllnetrical rotor.

Thc rotational group and the classiflcation rcprcsentation labels

for thお group arc[11‐ 12]:
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U(6)⊃ Sυ(3)⊃ θ(3)⊃ θ(

IN] (λ ,μ)κ, I,   μI …一一一― (9)

Where the quantum numbers are 17,8, and 9]

[N] ,I and h are as before
fr : is an extra quantum number, which is needed to classiff the

state uniquely, since the SU (3) = O(3)in, not fully decomposable.
The value of (1",p) contained in asymmetric representationfN].
The potential energy surface for SU(3)rotational symmetry
The potential energy surface ( EPS) can be leads to the

knowledge of nuclear
Deformation shape. This deformation shape depends on two

parameters ( F,y) for a given N, as the following:
p deformation parameters:-
When the value of parameters is approach to zero, the shape of nuclei
will be spherical and when these values are greater than zero the
deformation of nuclei dominant.

T distortion parameters:-
When the value of y parameters equal to (0') this leads to triplet
symmetric from prolate type, and when the value of y equal to (60') the
distortion will be triplet symmetric from oblate fype.
The most commonly general equation for the potential energy surface as

a function of geometrical variables B and y is given by [8, 13, and 14)

7(Ⅳ′β′γ)
Ⅳ(εs+εαβ

2)

1+β 2

+IIllテし
;:(α
lβ
4■
α2β
3cos 3γ

 tt α3β
3+α
4)~~(10)

Where:

N:the total number ofboson

β:the axid quadrupob deformation■ om O一→ 2.4
γ:the distortion parameter(aSymmetry angle)0~60°

RESULTS AND DISCUSSION
Table l,gives the best flt parameters of the Hanliltonian IBM-l for

each nucleus26:Rα  , 2387h and23る び used in the present work
according to their atonlic mass number, and dynanlical symmetry.

(IBSl.fOr)prOgram is a sub‐program follows up with the general

program(IBM-1)WhiCh Was written in[Fortran 90].

The     calculated    energy     levelsfο r238Rα     ,
2387h and23:υ

respectilレθιy are shown  in  flgures (1‐ 3) and
compared with the experirnental levels.
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Tablc-1:The Harniltonian parameters set used in thc rcsearch work for thc IBⅣ l‐ 1

The results of the present calculation for energy spectrunl are

presented in table(2).In general,g‐ ,β and γ,β2,β3,and γ2 bandS are well
established in Sakai[15].the Calculated energy levels for the same bands

are a good agreement at shown in sakai[15]in additiOn,new energy

levels are be found for these nuclei at showll in ig(1-3)as fol10WS:

1.For 2る :Rα nuclei,in g‐ band the new energy levels are 8+(0。 7334),
10+(1.1205)and 12+(1.5891),inβ

l― band the new energy levels are 6+(

1.1390), 8+(1.4446)and10+(1.8317),in γl―band the new energy levels

are 4+(0.9156), 5+(1.0168), 6+(1.1397)and7+(1.2816), in β2~band the
new energy levels are 4+(1.4763),6+(1.7005)and 8+(2.0061)and in γ2~
band the new energy levels are 4+(1.4769),  5+(1.5782),
6+(1.7010)and7+(1.8431)states.

For 238rh nuclei, in βl‐ band the new energy levels are 6+( 1.0151),
8+(1.2731)and10+(1.5999),in γrband   the new energy levels are
5+(0。9H9)and 6+(1.0158), in β2~band the new energy levels are
4+(1.3559)and 6+(1.5451)and in γ2‐band the new energy levels are
4+(1.3553),5+(1.4413)and 6+(1.7010)states.

For 23:υ nudd,h γl―band the new energy Lvds are 5+(0。 9517),
6+(1.0466),7+(1。 1558),8+(1.2821)and 9+(1.4227)stateS。

In general,the comparisons between calculated and experilnental

values[151 of energy levels for each nucleus ISCe flgs。 (1-3)and table
2],the agreement is good,especially for the ground― state and levels

forthe dynamicalsymmetry SU(3)。

つ

“

3.

calcu lations of2ζ ERa,2:RTh and 2:ζ u nuclei by using(IBSSl.For

タ N
EPS
(MeV)

ρ

Ｖ

λ

Ｍｃ

爾

ＭｅＶ
C.0
(MeV)

■.電
(MeV)

■ .■
(Men

CHI
(MeV)

ZttHRα 10 0.0000 0.0000 0.0055 -0.0125 0,0000 0.0000 ‐1.3200
2:87れ 0.0000 0.0000 0.0047 ‐0.0104 0.0000 0.0000 -1.3200
23;1/7 12 0.0000 0.0000 0.0039 ‐0.0104 0.0000 0.0000 ‐1.3200

l10
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Table -2:The theoretical both of energy level, energy transition and the ground state

, quasi beta and gamma band energies compare with experimental value of
2:RTh and nuclei.

Nuclei Bands ri
Enerev level(MeV) Spin Sequence Energy transition(MeV
Exp(15) IBM‐ 1 Exp(15) IBM‐ 1

2::Ra

(SU(3))

”
ｌσ
２
５
０

00000 00000
00638 00611 21-――――-01 00638 00611
02047 02037 ¨̈ ¨ 2オ 01409 01426
04117 04278 61-――――-4† 02070 02241

07334 03056
l !205 101‐――――-8す 03871
15891 121‐‐‐‐‐‐101 04686

ヽ
”‐
σ
留
０́

07212 07118 06574
07707 07723 2ターーーーー‐0, 00495 00605
08803 09149 4オーー‐――-41 06756 07112

61‐‐‐‐―-4, 02241
4446 8 10168

101______8= 03871

い
‐
σ〓
０

10419 01‐‐‐‐‐‐2 02712 05011

10873 07730 2古‐‐‐‐―-41 08826 05693

14763 41‐‐‐‐‐‐61 10485

17005 61‐‐‐‐‐‐4才 02242

8 8オ‐‐‐‐‐‐8, 05615

ヽ
い
‐
げ
，
コ
０

2 07730 ―――-2: 00755 07119

08989 08334 31-――-4 06942 06297
9156 41-―‐‐―-31 00822
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6=‐‐‐‐‐-51 O1229
02648

ヽ
Ｎ
‐
σ
”
●
α

!0133 2オーーーーお 02426 05620
10703 3ター‐‐‐‐‐41 08656 11917
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:8431 な一―‐‐51 08263

2:8Th

(SU(3))

”
・
げ
，
コ
０

00000 0 0KX10

05320 05159 21‐‐‐‐‐‐0 00532 00516
0 1741 01720 41‐―‐――-2 O1209 O1204

03566 03612 61‐‐‐‐‐‐41 01825 O1892
05941 06191 81‐――-6事 02375 02579
08797 09459 101‐―‐‐―‐81 02856 03268

121 12078 13414 1,1______10! 03281

ヽ
”・
０
２
］α

06346 06546 0オ‐――――-21 05814
06777 07055 21______2! 06245
07695 08259 4す―――――-41 06539

10151 6す‐‐‐‐‐‐41 08431

12731 81____61 09119
1 5999 10す―‐―――-8オ 03268

卜
‐
げ８
一

i5900 1 1841 0!___。 __0オ 09554 05277
16360 12357 21_‐‐‐‐‐21 09583 05302

―‐‐‐0= 01718
6 15451 61‐‐‐‐‐-4す 07:92

ヽ
”‐
σ
●
う
０

07813 07062 2 07281 06546
07571 06517 05851

088!0 ‐̈ ‐̈21 08278 07750
09119 51‐‐‐‐‐‐61 05507
10158 61-――――-51 O1039

l 1300 l i355 7:一――-51 l i300 02236

ヽ
Ｎ
・
げ
”
う
０

10096 12355 a_… ぉ 03319 05300
10520 12871 ―――――-41

|

13553 4L------ 2i 13037

144i3 5す‐‐‐‐‐‐61 10801

17010 6オ‐――――-41 15290
16630 16650 7,一――-5, 16630 02237

2::u

(SU(3))

”
‘げ
，
っ
０

00000
00476 0047! 2 00476 00471
01566 O1570 41‐‐…‐21 O1090 01099
03216 03297 61-―――‐-41 01650 01727
054!0 05651 81‐‐‐‐‐‐61 02194 02354
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Figure-l : Comparison between calculated IBM-l (pw) and experimental energy
bands states (e.0.y)bands in 228Ra for the dynamical symmetry SU(3)

Figure-2: Comparison between calculated IBM-l (pw) and experimental energy
bands states (g,p,y)bands in 230Th for the dynamicat symmetry SU(3)
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Figure-3: Comparison between calculated IBM-l(pw) and experimentalenergy bands states
(g,B,y)bands in232u for the dynamical symmetry SU(3)

The potential energy surface for is one of many methods to
predict the deformation of nuclear structure, In this research, we
were used the IBM-I analysis solutions for the set of the counter
plots of potential energy surface function V (N, B, i which is
calculated by using the parameters (u's) infer from (IBSSl.For)
program, as shown in table (3).

Table-3: parameters used for potential energy surface calculations in (IBSS l.)

Figures(4,5,6-a)indiCates the contour plots deduced from the
potential energy surface as a function of deformed(β , γ), the
contour lines are in a goOd agreement with typical plots[12].the

a対ally symmetric (「 =00,γ=300,「=600)p10tS Of the potential
energy calculated in this research are shown in igures(4,5,6-b)。

This flgure shows the behaviors of the potential energy surface

for 2る :Rα with deep minimum of(0)MeV On the oblate side at

β=1.2,γ=00 and a minimum fOr prolate shape at β= ‐0。 6,γ=60°
which is(1.443)MeV and fOr 238Tた with deep minimum of(0)
MeV on the oblate side at β=1.2,γ=00 and a minimum for

roAram.

Nuclei N ε ε″

``1

α , ι

`R
α 4

21lRα 10 ‐0.063 ‐0.001 ‐0.006 ‐0.035 ‐0.050 0.000

2:RTた ‐0.052 0.000 -0.005 ‐0.029 …0.042 0.000

2::υ 12 ‐0.052 0.005 ‐0.005 ‐0.029 -0.042 0.000

H3
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prolate shape at β=-0.6,γ=600 whichお (1.483)MeV and for
2:zび with deep minimum of(0.005)MeV on the Oblate side at

β=1.2,γ=00 and a minimum for prolate shape at β= ‐0.6,「=600
which is(1.821)。

The effect of these nliniinum are deduced by norrnalization Of
potential energy to zero at the lowest nlinirnum. The energy Of

zero point motiOn(EZPM)iS(0)MeV fOr2::Rα  ,(0)MeV fOr
2387た and(0.005)MeV fOr 23`υ 。

0.00.20。 4  0.6  0.3 1.01」 2  1.4 1.6

DeFonllatton β

(■ )

1.8   2.0 2.2 2.4

T= 600

・`
0,β,7)

コ  _ノ.σ _I.ノ aJ Lュ 」.び  ノ

Figure-4: a and b: potential energy surface for Ra (A:228) at y: 0o (Oblate) and y:
60o (Prolate)
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Figure‐5:a and b:potential encrgy surface for Th(A=230)at γ=0° (Oblatc)and F

frefomratlon 0

(.s )

Figure-6: a and b: potential energy surface for U (A = 232) at 7= 9o (Oblate) and y:
60'(Prolate)
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ABSTRACT
In this paper bi― criteria scheduling problem on a single machinc are considercd.

Thc師o criteria to be minimized arc ΣVi and ΣCi.
We present a Branch and Bound algorithm to flnd optilnal solution for thc problcm

of minimizing a lincar function(i.C.,Σ Ci+ΣVl)・ A computational expedmcnt for
the BAB algorithm on a large set of test problems is giveno We use local scarch

heuristics inethods to flnd near optilnal solutions that are closc to the optilnuln with

less computational tilneo AIso,we report on the results of extensive computations

test of the Genetic Algorithm(GA)and Particle Swarm Optimization(PSO)
Method.

The main conclusion to be drawn for our computation rcsults is that(GA)is morC

effect市 e method for our problcm followed by(PSO)・

Keywords:  single  machine  scheduling,  bi‐ criteria,  Genetic  algorithm,

Particleswarm optimization method

INTRODUCTION
Machine Scheduling Problems(MSPs)are One Of the classtal
combinatorial optirnization problems which exists in many diverse areas

such as flexible manufacturing systems, production planning, airline

industry,ctc.[1]

In real life situations,decisions to be made are often constrained by

speciflc requirementso More importantly,these constraints are typically

conflicting in nature. The decision making process gets increasingly

more complicated with increment in the number of constraints。

Modeling and development of solution methodologies for these

scenarios have been the chanenge for operations researchers fronl the

outset.A variety of algorithms and formulations have been developed

for various classes of problemso Scheduling is one of such classes of

problerns[2].
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scheduling theory has been developed to solve problems occurring
in for instance production facilities. The basic scheduling problem can
be described as finding for each of the tasks, which are also called jobs,
an execution interval on one of the machines that are able to execute it,
such that all side-constraints are met; obviously, this should be done in
such a way that the resulting solution, which is called a schedule, is best
possible, that is, it minimizes the given objective function [3].

Because the one-machine problem provides a useful laboratory for
the development of ideas for heuristics and interactive procedure that
may prove to be useful in more general models, we consider the one-
machine case in this study.

Scheduling has received much attention in the literature since the
pioneering work of Jonson in 1954. In the first 30 years, it was usual to
consider only one objective function as performance criterion.
However, in many practical situations a decision-maker has to take into
account simultaneously several objectives. Therefore, the investigation
of multi-criteria scheduling problems has begun about 20 years ago with
a growing interest nowadays [4].

Recently, much research has been directed to scheduling problems
with multiple criteria. A comprehensive overview for the development
of this topic can be found in Nagar et al. (1995) t5l as well as
Hoogeveen (2005)[3].

This paper consists of these sections; section 1 is a problem
formulation. Section 2 is using branch and bound method to find an
optimal solution. Section 3 local search heuristics methods. Section 4
computational experience. Section 5 conclusion. Section 6 future work.

Problem Formulation
we are given n jobs to be scheduled on a single machine which can

handle only one job at a time. All jobs are available for processing at
time zero. The objective is to find a processing order of the jobs that
minimize the sum of total completion times and total late works ( the
objective function is denoted by IC, +IVi )

Let N:{1,2,3,...,n} be a set of independent jobs which are
processed on a single machine . Each job has positive integer p; (
processing time ) and positive integer d; ( due date ). Using the three
field classification suggested by Graham et. al.[6] , this problem

denoted as l/ / ZCi +IVi where for each job i Ci=211=1弓

for a

Vi=

sched

-di

ｄ

「

Ｌ

ｒ

Ｊ

ｎａｕ‐ｃ

ｉｆ

ｉｆ

ｉｆ

ｅｎ

Ｏ

Ｃ

Ｐ
ｉ

・騨
ｒ
ｌ
ｌ
く
―
ｌ
ｔ

(1,2,。 ¨̈ .・ ,n)

Ci≦ di

di<Ci<dittpi

Ci≧ di+pi
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Since I / /LVi is NP -hard [7] then the problem under investigation is

known to be NP -hard .

The objective to find the schedule o : (ol(l),...., o(n)) of the jobs

that minimizethetotal cost W(o) for the followi

Иノ0=専酢{署 C・う+Σたりメ=1
s.t.

Cσ (1)≧ Pσ (D    ∀i=1,2,… …,n
Cσ (1)=Cσ (卜 1)+Pσ (i),i=2,……,n

Vσ (り=O       if  Cσ (り ≦dσ (0

Vσ (り=Cσ〔)~― dσ O if dσ (i)<Cσ 〔)<d

Vσ o)=Pσ (D    if Cσ (i)≧ dσ (1)+pσ (り

Vσ o=min{Pσ (i),Tσ〔)}

d(i)+ Po(il

Where
S is the set of all feasible schedules and o is a schedule in S

Using Branch and Bound Method to Find an Optimal Solution

1- Derivation of Lower Bound for the problem

Our problem can be decomposed into two subproblems SPI and

SP2 then the lower bound (LB) of the problem is the sum of the

minimum value of the subproblem SPI and SP2 .

Wl=鍵
:昌
CσC)

s.t.

Cσ (D≧ Pσ (D     ∀i=1,2,… …
Cσ (D=Cσ (卜 1)+Pσ (i),i=2,。

W2=鍵
:昌
た。)

s.t.

Vσ (り =O        if

Vσ (り=Cσ (1)・― dσ〔)if dσ〔)

Vσ 6)=Pσ 〔)    if Cσ 〔)

Vσ〔)=min{Pσ 〔),Tσ (D}

(SP2)

(P)

(SPl)

Cotil < doti)
<C6(il < dotil* Potil

Z dotil * Po tit

structures than P, and thus appear easily to solve optimality for SPI (

SPI is solved by shortest processing time (SPT)rule (i.e. pl < p2<

lower bound LB2 for SP2 is obtained as follows: ordered the jobs by

l19

It is clear from the decomposition that SPI and have simpler
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{T;}:max{max(C; - di,O)} , and LBZ: Tr*[7].
Then LB : LBI+LB2.The lower bound of each node in solution search

tree is written against each node of the tree .

2- Derivation of Upper Bound
We can find upper bound (IIB) for our problem (P) by using

(SPT) rule, since SPT rule gives the optimal solution to lC; problem.
This upper bound is applied at the root node of (BAB) search tree.
if o : (o(l),...., o(n)) is obtained by SPT rule,

then LIB : 2rrl14*fro1,1
i= I i=l

The BAB method is determined by the following procedures [8] :

l- The Branching Procedure : This describes the method to
partition a subset of possible solution .The subsets can be treated as a
set of solutions of corresponding subproblems of the original problem.
2- The Bounding Procedure : This indicates how to calculate a
lower bound (LB) on the optimal solution value for each subproblem
generated in the branching process.
3- The Search Strategy : This strategy describes the method of
choosing a node of the search tree to branch from it, we usually branch
from a node with the smallest lower bound (LB) among the recently
created nodes.
Using Dynamic Programming Dominance (DP Dominance)

For any two nodes of search tree corresponding to two final partial
sequences containing the same jobs. The one which has the largest cost
of objective function of its sequence jobs can be discarded .This means
compare cost of oij with cost oji.

We use (DP) dominance so that some branches can be eliminated
from further examination and then the number of nodes with the time
spend on solving our problem are reduced .

Local Search Heuristic Method
The word heuristic comes from Greek word (heuriskein) which

means to find or to discover[ 8]. Reeves [ 9 ] define a heuristic as a
technique which seeks good (near optimal) solutions at a reasonable
computational time without being able to guarantee either optimality, or
even in many cases to state how close to optimality a particular feasible
solution. It is clear to solve scheduling problems one tends to use (BAB)
or (DP) method to find optimal solutions, but these approaches has two
main disadvantages :

l- It is mathematically complex and thus a lot of time be invested

ltol.
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2- When it concerns NP-hard problem, the computational time
requirements are enormous for large sized problem, to avoid these

drawbacks we can appeal to heuristics methods.
In this paper we used two methods of local search methods which

are Genetic Algorithm and Particle Swarm Optimization Method .

Genetic Algorithm
Genetic Algorithms (GAs) were first proposed by John Holland

[11] in the 1960s. The GA is a heuristic search technique that simulates
the rocesses of natural selection and evolution. A GA maintains a

population of individuals over many generations. An initial population
of individuals, each representing a feasible solution to the given
problem is constructed at random. For each generation, the fitness value
of each individual in the population is measured, where a high fitness
value would exhibit a better solution compared to a low fitness value.
Fiffer members are more likely to be selected from the population using
a selection mechanism to produce offspring for the subsequent
generation via crossover and mutation. After many generations the
result is hopefully a population that is substantially fitter than the

original. Jt1
The following steps describe each of GA mechanisms in our problem:

o Initial population
In this problem the initial population with size 20 chromosomes
(solutions) which are generated randomly.

. Parent selection
The selection strategy is a procedure to choose the individuals in the
current population for creating offspring of subsequent generation. Two
parent solutions (chromosomes) are selected from a current population
according to their values, the better fitness, the bigger chance to be

selection.

o The crossover operator
The crossover operation is the most important operator in GA, we use

Uniform Order-Based Crossov er ll2l.
. The mutation operator
Swap mutation is applied on each pair of parent solutions to generate

two new solutions.

. Replacement Strategy
The elitist strategy is applied in this problem. In each generation we
select the best chromosome as one of the chromosomes in the next
population, in addition to the chromosomes (parents and offsprings)
which are ranked after crossover and mutation according to their fitness
values.
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. Stopping Condition
The GA procedure stops when a fixed number of generations (or
iterations) are executed here 1000 iterations. This means that GA
procedure continuous until the population is converged to a good, if not
optimal solution to our problem (P).
2- Particle Swarm Optimization [ 131

Particle Swarm Optimization (PSO) is one of the latest
evolutionary optimization methods. It is a population-based technique,
which was originally developed by Kennedy & Eberhart in 1995 [14].
PSO is based on the metaphor of social interaction and communication,
such as bird flecking and fish schooling.

Since it is population-based and evolutionary in nature, the members
in a PSO algorithm tend to follow the leader ofthe group, i.e., the one
with the best performance.

PSO shares many common points with GA. Both algorithms starts
with a group of randomly generated population, both have fitness values
to evaluate the population. Both update the population and search for
the optimum with random techniques. Both systems do not guarantee
success.

But, PSO is distinctly different from other evolutionary-type
methods in a way that it does not use the filtering operation (such as
crossover and,/or mutation) and the members of the entire population are
maintained through the search procedure so that information is socially
shared among individuals to direct the search towards the best position
in the search space.

PSO can be easily implemented and it is computationally
inexpensive, since its memory and CPU speed requirements are low
I l5]. Moreover, it does not require gradient information of the objective
function under consideration, but only its values, and it uses only
primitive mathematical operators. PSO has been proved to be an
efficient method for many global optimization problems and some cases
it does not suffer the difficulties encountered by other evolutionary
computation techniques [6].

In evolutionary computation techniques, three main operators are
involved: the recombination, the mutation and the selection operators.

PSO does not have a direct recombination operator. However, the
stochastic acceleration ofa particle towards its previous best position, as
well as towards the best particle of the swarm ( or towards the best in its
neighborhood in the local version ), resembles the recombination
procedure in evolutionary computation [17],t1 81,[19].

In a PSO algorithm, each member is called ..particle,,, and each
particle flies around in the multi-dimensional search space with a
velocity, which is constantly updated by the particle,s own experience

う
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and the experience of the particle's neighbors or the experience of the

whole swarm, instead of being carried from fitness dependent selected

"parents" to descendants as in GAs.
PSO is actually the only evolutionary algorithm that does not use the

"survival of the fittest" concept. It does not utilize a direct selection
function. Thus, particles with lower fitness can survive during the
optimization and potentially visit any point of the search space [17].

The original PSO algorithm is described as below:

Vro=t/i * c,r,@bi'- i-\+ c,r,@br;'- ir-tl (la)

i'= *o';'*uru (1b)

Where c1 and c2 &te positive constants, and r1 and 12 are two random

functions in the range [0,1].
The above equations describe the flying trajectory of a population of

particles. Equation (la) describes how the velocity is dynamically
updated and Equation (lb) the position update of the "flying" particles.

Equation (1a) consists of three parts. The first part is the

"momentum" part. The velocity can't be changed abruptly. It is changed

from the current velocity. The second part is the "cognitive" part which
represents private thinking of itself-learning from its own flying
experience. The third part is the "social" part which represents the

collaboration among particles-learning from group flying
experience[20].

Two variants of the PSO algorithm are developed, namely PSO with
a local neighborhood, and PSO with a global neighborhood. According
to the global neighborhood, each particle moves towards its best

previous position and towards the best particle in the whole swarm,

called gbest model. On the other hand, according to the local variant so

called lbest, each particle moves towards its best previous position and

towards the best particle in its restricted neighborhood [21].
The velocities of particles are constrained to a maximum velocity,

V*u*. If a velocity on a dimension of a particle exceeds V*u*, then it is
limited to V.u*. Vn.u* controls the exploration and exploitation ability of
a particle. It helps to search the regions between the current position and

the target position.
Fine-tuning Vru* is so important that a large value of V*u* facilitates

global exploration, while a smaller V,ru* encourages local exploitation.
If V.u* is set too high or too small, the particles can't explore the search

space sufficiently and they could stuck at local optima.
Eberhart & Shi introduced a new concept to PSO in 1998; the inertia

weight (w) which highly increased the performance of PSO in a

number of applications. Before PSO was not searching neighbors
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suffrciently. Dynamically adjusting the velocity by means of w provided
the local search.

The inertia weight controls the effect of previous velocity of the
particle to its current velocity as seen in the formulas below:

rt = i-' 6' * s,y,to di' - *,-t'1 + s,r,{s Snl' -xf-'l ( I c1

i=i".i (1d)

Where r1 , 12 - Uniform (0,1), w:inertia weight
and #:r/-t *o , where o is the decrement factor.

Setting high values to w at the beginning and small values at the end
of the search is found to be better. When suitably set, the inertia weight
helps to balance the local and global exploration, thus the optimal value
can be obtained in a few iterations. High values encourage global
exploration, while low values facilitate local exploitation.

Some of the wide application area of PSO are, power and voltage
control, neural network training, supplier selection and ordering
problem, ingredient mix optimization, system design, pattem
recognition, biological system modeling, signal processing, robotic
applications, decision-making, simulation,... etc. More literature can be
found in [21].

The PSO used in our problem is PSO with a global neighborhood
starts with 20 particles population and the equation (lc), (ld) used in
thispaperwith Vn'*:2 ,Vn.in: -V,*,w€ [0.4,0.9),c2=c;2, 11

and 12 € [0 ,1] and the algorithm is stopped when iterations are executed
1000 iterations .

Computational experience
An intensive work of numerical experimentations has been

performed. We first present how instances (tests problem) can be
randomly generated.

There exists in the literature a classical way to randomly generate
tests problem of scheduling problems.
r The processing time P; is uniformly distributed in the interval
[ 1,10].
o The due dates dl are uniformly distributed in the interval
lP(l-TF-RDD/2) ,P(l+TF+RDD/2)I ; where P:IPi , depending on the
relative range of due date (RDD) and on the average tardiness factor
(TF). For both parameters, the values 0.2 ,0.4, 0.6 , 0.8 ,1.0 are
considered. For each selected value of n two problems were generated
for each of the values of parameters producing l0 problems for each
values of n.

The BAB algorithm was tested in Fortran Power Station and GA ,
PSO algorithms were tested in Delphi Language and running on
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Pentium (R) at 2.20 G}Jz with Ram 2 GB computer processor-type
PDCT 4400.

In table (l) n : I I jobs , 13 jobs and 15 jobs we list 10 problems for
each value of n. Test problems are tested to show the efficiency of our
lower bound (LB) used in BAB algorithm to obtain the optimal
solution. Results of comparing the lower bound , upper bound and the
optimal solutions are given in table (1). The first column is the number
of problems. The second column gives the value of an optimal solution
found by using BAB algorithm. The third column gives the value of the
initial lower bound (ILB). The fourth column gives the value of our
upper bound (UB). The fifth column gives the number of nodes
(Nodes). The six column gives the time in seconds (Time).

The performance of initial lower bound, upper bound, number of nodes
tationaltime in seconds of BAB alsorithm

Opt. = The optimal value obtained by BAB algorithm.
ILB : Initial lower bound.
UB : Upper bound.
Nodes = The number ofgenerated nodes.

Time = Computational time in seconds.
* : The optimal value equal to upper bound.
** = Jhs number ofnodes are greater than 2000000.

com me 0

n Number opt. ILB UB Nodes Time
1 293* 285 293 0.0005

283 9156 0.00066

12554 0.0001

297
299 5783

296 5232 0.0003

0.00083

000083
0.0005

11821 0001

13

1 489 131402 0.01333

488 0.01083

3 493 144772 000833

4 4'19 174555 0010

5 229575 0.0130

6 228226 0.0130

7 493 213240 001433

8 289101

9 527 317218 00203

539

15

1

2 1984494 0.20983

J 784567 0.10700

i314184 014983

1900446 024166

504 1181915 01135
1392911 0.1660
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Table -2: comparison optimal solutions in BAB with genetic and Particle Swarm

Optimal = Optimal solution in BAB.
GA = Genetic Algorithm.
PSO = Particle Swarm Optimization Method.

Comparative Results for Local Search Methods
Table (3) shows the comparative of local search methods which

are GA and PSO
The results in table (3) show that ( GA ) has good performance results,
followed by ( PSO ).

methods.

n

Number Optimal GA PSO

1 308

307

297

298

323
7

8 336

328

No. of orltimal
1 427

433

443

No. of optimal

t26
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GA = Genetic Algorithm.
PSO = Particle Swarm Optimization.
Best = The best solution by using GA and pSO.
No. of best = Number of best solutions.
Av. time = Average time of ten examples.

Table -3: comparison between Local Search Method

Yol.23, No 7, 2012

s

N=500
N GA PSO Best
1 547235 547235

548127 649765 548127
554753 650273 554753
555096 555096
559416 642095 559416
543895 652518 543895
553925 553925

8 649322 544254
9 556325 648380 556325

555285 649968 555285
No. of best

Av. time

N=1000
1 2446375 2735921 2446375

2415292 2733290 2415292
3 2480605 2726175 2480605
4 2489448 2726600 2489448
5 2472945 2732574 2472945
6 2475155 2732835 2475155

2407027 2733811 2407027
2434110 2741051 2434110
2427874 2717555 2427874
2444450 2731973 2444450

No. ofbest
Av. time 36.7

N=1500
I 5436325 5951516 5436325

5435249 5945804 5435249
3 5388584 5979512 5388584

5521891 5936747 5521891
5419784 5966182 5419784
5445155 5942386 5445155
5455254 5952615 5455254
5432081 5962459 5432081
5382387 5937703 5382387
5524879 5945766

No. of best

Av. time 69.2 30.8
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CONCLUSIONS
In this study, the problem of scheduling jobs on one machine to

minimize bi-criteria are considered. The two criteria to be minimized
are fV; and fC; .

We present a Branch and Bound algorithm to find optimal solution
for the problem of minimizing a linear function (i.e., IVi + ICr ). A
computational experiment for BAB algorithm on a large set of test

problems are given and BAB algorithm solve our test problem up to
( l5) jobs . The NP-hardness of this problem and the optimal solutions

of the BAB algorithm are not always quickly. Hence , this problem is
solved by using local search methods Genetic Algorithm and Particle

Swarm Optimization method. Also , we report on the results of
extensive computations test of local search methods.

The main conclusion to be drawn for our computation results is that

GA is more effective method for our problem followed by PSO .

Whereas the computational time of (PSO) is very small but the

computational time of (GA) is larger than (PSO).

An interesting future research topic would involve experimentation

with the following problems:

F2l I IVi + ICi .

I I lLYi+ICi *Vmax.
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ABSTRACT
Solar radiation energy is a very attraction issue for study because it is renewable

and clean energy.Analysis of22 year ofdaily solar radiation(global and diffusc)on

horizontal surfaces at different cities in lraq . To achieve this goal  , a special

statistical model was used to estilnate diffuse fraction frorn clearness index at a

daily scale at diffcrent lraqi regions. The results showed that this model can

estirnate diffuse solar radiation on a horizontal surface with high resolution.It also

showed a good corclation bctween the model and observation。

Kcywords;dttsc hctbn,sdttenergyp solar radttbn,dittsc radiatbn.

INTRODUCTION
All sources of solar energy lnay be grouped into two general categories,

inCOFning energy, which is the energy reaching the carth from outer

space,and capital energy,which is the energy that already,exists on or

within the earth[1].

One of the pronlising usages of renewable energy technology is the

instanation of the solar conector system.The appHcations of the solar

coHector system have become more widespread in both developed and

developing countries[2,3].

Solar radiation varies with season and tirne ofthe day due to the various

Sun positions under the unpredictable weather conditions[4].The

global solar radiation reaching the earth's surface is made up of two

components, direct and diffuse. Direct radiation is the part which

travels unobstructed through space and the atinosphere to the surface,

itis depends on the tirne of day,the tirne ofyear,the local latitude,the

amount of cloud cover,and the amount ofatmospheric pollution[5].

Diffuse solar radiation is the solar radiation received from the sun atter

its direction has been changed by reflection and scattering by the

atrnospllere[6].

On a planetary scale,17%ofsolar radiation is absorbed by the

atmosphere,300/O is reflected by the constitucnts ofthe atmosphere,and

つ
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53% (3loh as direct radiation and22yo as diffuse radiation) reaches
the surface of the earth [7] .

However, most solar radiation recording stations measure only the total
horizontal solar intensity Thus researchers resort to theoretical studies
to estimate the diffuse radiation at that places , to determine direct
radiation which is of vital importance for the development of solar
energy devices and for estimates of their performances [ 8 ].

The first attempt at estimating global solar radiation was the well-
known empirical relation between global solar radiation under clear sky
conditions and bright sunshine duration, given by Angstrom [9].
Theoretical and empirical models have been postulated to compute the
components of the insolation. Some of these models are theoretical,
dealing with the solution of the radiative transfer equation, while others
are simply regression models [0 ,l1,12,13,14,15].

MATERIALS AND METHODS
Solar radiation data used in this study were obtained from NASA

Surface Meteorology and Solar Energy (16 ) for different regions of
Iraq : Basra (south Iraq), Baghdad (middle Iraq) ,Rutbah (east Iraq) and
Mosul (north Iraq) , Table (l) gives the geographical locations of these
stations:

'ablc‐
1:(〕 (:ographical locations of recording stations

stations Latitudc N Longitude E Elevation m

Basrah 30。34 47.47 2

Baghdad 33.23 46.14 34

Rutbah 33.03 40.28 800

Mosul 36.14 43.09 223

A22-year period (1983-2005) of daily diffi.se and global radiation were
used in this study. All data were manually checked for errors. The data
which violate ofphysical laws, such as diffi.rse radiation being greater than

global radiation, or global radiation being greater than extraterrestrial
radiation were subsequently discarded.

The data set was organized into two groups. The first group (1983-2004)
was used for estimating the models, whereas the second group (2005) was

employed for models validation. To formulate the model for each station,
daily diffuse fraction (h) (the ratio of daily diffi.rse radiation to daily

global radiation) and daily cleamess index (k,) ( the ratio of daily global
radiation to daily extraterrestrial radiation) were plotted

After choosing the best correlation formula that gives a good
fitting through most reading, by used Nonlinear Regression
Polynomial Inverse Third Order .The equations are employed to
calculate the diffuse radiation for the four stations. The values of
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diffuse radiation are then compared with the rneasured data for]Basra,

Baghdad  ,Rutbah and Mosul.The accuracy of the estimated diffuse

radiation data is tested by calculating the correlations coefflcients(R)

the correlations coefflcients is one ofthe rnost important statistic tool to

compare two variables and indications about the correlation formula.If

l滉蹴器珊 鵠 #l碁∫
騰淵譜問糀概
y)and the mean percentage(MPE)

errors(%)are deined as follows:

…0
NIBE=(Σ

(HicJ一Himeas)…
…(2)

RMSE

MPE―豚
里喘罷評整×10の |

72-1
… 。(4)

Where H is the calculated and measured values and n is the total
number of observations and Hc,llm was the arithmetic mean value of
the calculate and measured values of the diffuse solar radiation.

In general, a low RMSE is desirable. The positive MBE shows
overestimation while a negative MBE indicates underestimation.

RESULTS AND DISCUSSIONS
One of the most important energy sources in our economy is still

oil, which is not renewable. In this paper, studies on the prediction of
daily diffuse solar radiation on horizontal surfaces have been carried
out and predicted formulas were used to calculate the Solar Radiation in
Iraq. Diffi.rse fraction (Q ) are plotted against clearness index ( k) ,the
results are shorrrn inFig 1.
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Fig-l:. Scattered plot of daily diffuse fraction (Itu ) against daily clearness index
(kt,) for all stations (1983- 2004)

Figure I shows considerable scatter in all stations. This is due to the fact that

the main factor affecting diffuse solar radiation and global solar radiation
are clouds and cloud structure has a random nature. Although the data

points are scattered, the graphs of all stations exhibit a similar trend. This
trend shows that the relation between diffirse fraction (k6) and cleamess

index (k ) is inverse. This conesponds to the fact that the clearer of the
atmosphere, the less the quantity of diffi:se global radiation. In general,

diffi.se radiation in the tropics is mainly generated by the scattering of
direct radiation by air molecules, atnospheric aerosols and clouds. The
Polynomial Nonlinear Regression Inverse First, Second and Third
Order are used to choose the best correlation formula that gives agood
fitting between the diffi.se fraction (k6) and the cleamess index ( K ),as
show in table 2.
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Table -2: Comparisions in Degree of order, correlation coefficient and
Standard Error of Estimate to choose the best fittin

Stations Degree of order R R2
Standard Enor of
Estimate

Basrah

Inverse First Order
Inverse Second Order
Inverse Third Order

0.9693

0.9725

0.9750

0.9396

0.9457

0。9506

0.0226

0.0214

0.0205

Baghdad

Inverse First Order
Inverse Second Order
lnverse Third Order

0.9612

0.9637

0.9672

0.9240

0.9287

0.9356

0.0242

0.0234

0.0223

Rutbah

Inverse First Order
Inverse Second Order
Inverse Third Order

0.9530

0.9583

0.9626

0.9082

0.9183

0.9267

0.0262

0.0248

0.0235

Mosul
Inverse First Order
Inverse Second Order
Inverse Third Order

0.9690

0.9690

0.9693

0.9389

0.9390

0.9396

0.0277

0.0277

0.0276

After choosing the best correlation formula that gives a good fitting
through most reading, by using Polynomial Nonlinear Regression
Inverse Third order because it gave the chance to chose the best
exponential faction that gave best correlation and less Standard Error
of Estimate between calculated and estimate data ,as show in figure
2 while the empirical models in Table 3.

”

¨

０６

“

¨

¨

●
〓
）
ｃ
●
一一〓
●
３
コ
〓
つ
ご
●
０

”

“

¨

０４

崚

¨

●
こ
５
１
１

８
８

一●
、
一一８

”

“

“

¨

●
こ
ｃ
ｅ
ｔ
口
い
ｏ
●
ヨ
●
も
、
一場
０

こ 03

806

ョ04

=02

Oaiり Charness index{К t) Dai:y clearness index(κ t,

Daily claarncss inder ( Kt )Dally c:ear● essindex l Кt)

Figure -2: best fitted formula, by using Nonlinear Regression Polynomial Inverse
Third Order for the all stations (1983- 2004 t.

From the results of Table 3 it is clear that for all selected stations, the
values of the coirelations coefficients (R) from Equations (1) of the
proposed correlations are
Higher than 0.91 which indicate good fitting between the cleamess index
(k,) and diffuse fraction (ka) .
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Table -3: Equations relating the diffirse fraction (}tu) and clearness index ( k1). R is

Then these Equations are employed to calculate the diffuse
radiation for the four stations. The calculated values of diffuse radiation
are then compared with the 2005 measured data for all stations . The

accuracy of the calculate diffuse radiation data is tested by:
The correlations coefficients (R), the mean bias (MBE) (w/m2 duy),

root mean square (RMSE) (w/m2 day) and the mean percentage (MPE)
enors(%) from Equations (l) ,(2) ,(3) and (4), respectively, which
summarized in table4:

Table4: Statistical test results of models:
Stations R MBE RMSE MPE%
Basra 0.916 19.60 106.23 t.97

Baghdad 0.956 -9.16 82.35 -0.43

Rutbah 0.946 16.17 86.37 1.21

Mosul 0.939 1.95 122.01 -2.84

As can be seen in Table 4 , that show the compare between the

calculated values of diffi.rse radiation by using Equations in table 3 with
the 2005 measured data for all stations, it is obvious that for all
selected locations, the values of the correlations coefficients (R) of the
proposed correlations are higher than 0.91 in all stations which indicate
good fitting between the calculate and measured diffi.rse radiation data.

Positive l\/tBE% shows over estimation and a negative \IBE% shows
under estimation. From Table 4, the MBE% values obtained from the
models are positive in some cases and negative in others, which shows
that these models vary between under and over estimate of diffuse solar
radiation.

However, values of MBE% for Basra, Rutbah and Mosul indicates an

over estimation, While for Baghdad model gives us under estimation.
The negative values of the MPE indicate that the present correlations

slightly overestimate as we saw in Baghdad, Rutbah and Mosul . The
highest value of the MPE equals 1,97 o/o that obtained for Basra .

After that the results obtained from the suggestion formal in Table3
(the calculated value of diffuse radiation ) for Basra, Baghdad ,Rutbah
and Mosul were plotted against the 2005 measure values of diffuse
radiation as show in figure 3 ,which employed for models validation , as

mentioned in the third paragnph of methodolory

correlation coeffi cient.

Stations Equations R R

Basrah Iq = -0.1140 + ( 0.246llKt\ +( -0.03211Kt') +10.0023tw 0.975 0.950

Baghdad v,t = -o.t 426 + ( 0.27 7 6/ Kt ) + G0.0439 / Kt') + (0.0035/ ld 0.967 0.935
Rutbah lq : -0.1 8s I + (0.263e/ Kt) + G0.02aQ xf)l{.oQQ?ld 0.958 0。918

Mosul tq = -0.01 56 + ( 0.1374lKt\ + G0.0080/Kt') + (0.0006/ld 0.969 0.939
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Figure-3: liner plot of calculated and measured daily diffuse radiation for 2005 .

Figures 3 Show the above four suggested correlation formulas
plotted together with the measurements of diffuse daily solar radiation
for these stations. A linear trend between predicted and measured
radiation data is evident for each model- Most of the predicted data arc
in a very good agreement with the corresponding measured results
,the linear equations between calcurated and measured data of diffuse
radiation summarized in table 5 .

Table-5:the linear equations between calculated and measured data of diffuse
radiation

Stations Liner equations R

Basrah Hcal=47.69+ 0。 97*Hmcas 0。916

Baghdad I‐Ical=144.71+ 0.86*Hmcas
0。956

Rutbah Hcd=-69.21+_1.08*Hmc6
0。 946

Mosul HcJ=1lo.85+0.81*Hmeな 0.939
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Then the Equation(Nonlinear Regression Polynomial lnverse Third

Order are employed,which get from NASA data, to calculate the
difFuse radiation for Febrllary 1994 for Baghdad stations and compared

with the measured data get from Solar Radiation And Collacteral

Weather Data at AL― Jadria in Baghdad[18]as shOW in flgure 4.The

accuracy of the calculate diJIuse radiation data is tested by Statistical

test

(R=0。 701),(MBE%=-327.83),(RMSE=469。 72)and(MPE=
20.29)

Baghdad

・ ・ ・   /

・                         / ・

●  ゛  /
・  / ・

600  800  1000  1200  1400  1600  1800 2000 2200

Dally dlffusc r.dlatlon (mcasurcd) (dm2 day )

Figure-4: liner plot of calculated and measured daily diffuse radiation for Baghdad

Feb.l994 .

The liner equation obtained from figure 4 is :

H.ar: 706.0076 + 0.12*H,,l.*

CONCLUSIONS
l. An evaluation of the predicted solar-radiation for (Basrah, Baghdad, Rutbah

and Mosul) horizontaf surface using measured data has been conducted in

the present PaPer.
Z. 1.he propor.dirgg.rted models provided an excellent predictive method

for the daily averaged value of solar diffuse radiation . The comparison

of the predictions *itt tt . tabulated values proved that the suggested

developed model could be used to successfully model the solar radiation

in Amman area.

3. 3) It has been found that the Polynomial Nonlinear Regression Inverse

ft irO Order formulas give excellent fitting, very good correlation, and

less Standard Error of Estimate in all stations .

4. Good agreement has been found between measured values and data

estimatid by the suggested models, which makes it useful in estimating

diffuse solar radiation (where there is no data).

5. The models are expected to be applicable to other locations with similar

environments.
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ABSTRACT
This paper describes two neural networks Backpropagation network (BPN) and
Radial basis function network (RBFN). Neural networks were applied for predicting
of astronomical events: solar eclipse, lunar eclipse, sunrise and sunset for several
Iraqi cities. Neural network toolbox in MATLAB was used for training and
simulation each event network and the used data in the paper is real data. Each
event network was implemented five times, and then the average was computed.
The performances of BPN and RBFN are compared for each average in terms of the
number of epochs, the taken time for training, the taken time for convergence and
ratio of erors in results. The results show that RBFN is a more efficient and
practical neural network than BPN.
Keywords: radial basis function network, backpropagation network, astronomical

events, prediction.

INTRODUCTION
In recent years, astronomers and artificial intelligence researchers have
started collaborating towards the goal of automating the task of
analyzing astronomical data F]. An event is defined to be any source
that has changed in position and/or brightness relative to the baseline
"template sky" [2]. The Naval Observatory frequently receives requests
for the formulas or algorithms used to compute times of sunrise, sunset,
twilight, moonrise, and moonset. Unfortunately there is no single
formula that can be used to accurately predict times of these phenomena
over an acceptably wide range of dates and places [3]. Many researchers
compared statistical methods with that of artificial neural network based
modeling and concluded that in their studies artificial neural networks
performed better when compared to traditional multiple Regression and
other classes of statistical modeling techniques [4]. The use of artificial
neural networks is increasing in various fields, like astronomy [5].
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Artificial neural networks at most, can be used to mimic a few simple
capabilities of the mind such as: modeling memory, pattern recognition,
short term dynamical predictions, etc. [6]. Artificial neural networks are
more flexible, and are found to be more suitable for prediction purposes
as they produce more accurate results that could be replicated [a].
Feedforward backpropagation neural networks (BPN), the most
commonly used method in automated astronomical prediction and
classification [7]. But, the BPN has the limitation of slow convergence

[8] and lengthy training cycles [9] and problems with local minima [0].
While, radial basis function network (RBFN) have rapid training time
and do not have problems with local minima [10], and it is particularly
well suited for function interpolation, and have consistently
outperformed other approaches in a variety of tasks [11].
In previous studies, Tagliaferri and .et al. summarized the
methodological background and focused our attention on some of the
most interesting fields of application, namely: object extraction and
classification, time series analysis, noise identification, and data mining

t6l.
Ciaramella and et al. showed that neural networks have also been
applied to the study and prediction of solar activity and phenomena. The
use of neural networks for the analysis of the data collected by the new
generation of instruments for astroparticle physics such as, the solar
energetic proton events [2].
Carballo and et al. used the supervised artificial neural networks for
quasar selection from combined radio and optical surveys with
photometric and morphological data, using the list of candidates and

their classification. Predictions of the probabilities for the 98 candidates
are presented and compared with the results from their work. The values
obtained for the two ANN models and the decision trees are found to be

in good agreement. This is the first analysis of the performance of
ANNs for the selection of quasars. The work showed that ANNs
provide a promising technique for the selection of specific object types
in astronomical databases [13].
Aal-Yhia used one of artificial neural networks. Backpropagation
algorithm is implemented to construct the two nets for predicting
astronomical events: solar eclipse, lunar eclipse, sunrise and sunset in
cites of Iraq. The errors in results are 21.9% for the application of
sunrise, 25Yo for the application of sunset, 15.6% for the application of
solar eclipse and23.3Yo for the application of lunar eclipse [4].
In this study, Radial basis function neural network is implemented on
same data in [4] and the results are compared with the results of
implementation Backpropagation network, the study analysis the
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performance of BPN and RBFN to determine the best neural network
for predicting the astronomical events.
This paper is structured as follows. Section 2 presents artificial neural
networks, the first backpropagation network, the second Radial basis
function network. Section 3 presents the application of BPN and RBFN
for predicting astronomical events. Section 4 presents results and
discussion. Finally; Conclusions are presented in section 5.

2.Artificial Neural Networks
Basic processing elements of the nefwork, the neurons, are
interconnected, and the strengths of the interconnections are denoted by
parameters called weights. A neuron comprises weighted inputs that are
processed by u certain nonlinear function and called the activation
function. The output of the neuron, - Y, is then computed by the
equation (1) [15]:

(tl
The parameter 0 serves as a threshold or bias. The network, therefore, is
defined by the number and the way in which the neurons are
interconnected, the activation function used, and the learning algorithm
Is].

2.1. Backpropagation Neural Network (BpN)
A successful BPN requires internal parameters determination such as
network architecture and initial weights to meet the required
performance. An ineffective design of the network will result in
unreliable consequences. Finding a suitable architecture and the
corresponding weights of the network is a complex task due to the lack
of theoretical parameters or optimal values and need the trial and error
approach using different initializations and architecture [16].
The backpropagation training algorithm is an iterative gradient
algorithm designed to minimize the mean square error (MSE) between
the actual output of a multilayer feedforward perceptron and the desired
output. It requires continuous differentiable non-linearities .U71.
The feedforward BPN is a very popular model in neural networks. It
does not have feedback connections, but errors are backpropagated
during training. Least mean squared error (LMST) is used. Multilayer
feed forward networks trained using the backpropagation learning
algorithm. The network edges connect the processing units called
neurons. with each neuron input there is associated a weight,
representing its relative importance in the set of the neuron's inputs. The
inputs' values to each neuron are accumulated through the net function
to yield the net value: the net value is a weighted linear combination of

ヽ

１

′

ノ

θ
一為ψ

円
Ｆ乙
‥〓ｏ

／

１

１

ヽ

ノ
〓７

143



Predicting the Astronomical Events in Iraq By Using Backpropagation and Radial Basis Function
Networks: A Comparative Analysis 

Ahmad

the neuron's inputs' values. Architecture and calculation of output for
BP training network in Figure t [8].
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Figure -l: Calculation of output forbackpropagation training algorithm [18].

2.2. Radial basis function NeuralNetwork (RBFN)

Radial basis function network is a special case of neural nefworks,
which is originally used for regression problems, i.e. function
approximation. In recent decades, RBF is well suited for classification
problems and provided valuable results. First time in 1964 RBFN are

used for classification problems and since then RBF opened its way

toward classification problems, and today it is known as a reliable

classifier [9].
RBFN consists of three layers: input layer, radial basis functions and

output layer. Input layer takes features extracted from training samples

and directly delivers them to the RBF layer. Hidden neurons are radial

basis functions. These functions should have four specifications [19]:
l. Attaining the maximum value in the center (zero distance).

2. Having a considerable value in the close neighborhood of the

center.
3. Having a negligible value in far distances (where are close to

other centers).
4. Differentiability.

Figure‐2:Onc dimensional Gaussian function with μ=O and σ=2[19].
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Figure 2 shows a typical function commonly used in RBF layer is
Gaussian function (2) ll9l:

/ llx - p,ll2\ ...........(2)
lm- f*(x)-"*elr-"d")

Here m is inoex or the nldcten neuron, I ls tne rnput vector, pm is mean

vector or prototype vector of mth neuron and om is the spread
parameter. In regression problems, number of hidden neurons can be
equal to the number of training samples so that mean vector, pm, for
each neuron would be the same as one of the training samples. In fact,
in this way each Gaussian function will cover part of input space and if
training samples have suitable distribution, the network will perform
well [19]. The figure 3 shows topology of RBFN [20].

Figure-3: A Topology of Radial basis function network (RBFN) [20].

2.3. Training,learning and testing RBF network
The RBF network employed the orthogonal least squares (OLS)
learning method. The OLS method is one of the most efficient learning
methods reported for RBF neural modeling. During learning the OLS
receives a net input vector distance llx-wll between its weight vector w
and the input vector x, multiplied by the bias b. The bias is a direct
function of the spread parameter 0 which determines the proportion of
the input space where the jth RBF neuron has sufficient non-zero
response. Thus the valve of the spread should be such that it results in
neurons responding strongly to overlapping regions of the input space.
Neurons are created one at a time during the training cycle. At each
iteration, the input vector which will result in lowering the network
error the most is used to create a RBF neuron. The error of the network
is checked and if lower than the set of error, training is terminated
otherwise the next neuron is added. This procedure is repeated until the
error level set is met or the set maximum number of neurons is
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exhausted. A mathematical summary of OLS is presented below [21].

3. The proposed method for Prediction in Astronomical Events
In this paper, the BPN and RBFN were implemented to create the two
nets for predicting astronomical events: solar eclipse or lunar eclipse
and sunrise or sunset. The representation of data for input layer and
output layer is in the original digits. The two nets for predicting
astronomical events were implemented by using programs wriffen in
MATLAB application.
The experiments data is captured from MrEclipse site [22), [23] and site
ofrafed netl24l.
The Table I contains the requested data for input layer and output layer
of the first net (application of sunrise or sunset). The data are for 16
cities in Iraq and they represent times of sunrise and sunset at ll3/2011
u4l.

of l6 cities in Iraq for times of sunrise and

Baghdad 3 6:31 7:59

A卜Basra 6:16 7:47

Al-Mousel 6:39 8:02

Al-Najaf 6:31 8:00

Al-Sulamania 6:29 7:53

Irbil 6:35 7:59

Babel 6:31 8:00

Al-Diwaniyah 6:28 7:58

Al‐Ramadi 6:35 8:04

Al-Samawah 6:26 7:57

Al-Amarah 3 6:19 7:49

Al‐Kut 3 6:25 7:54

Al-Nasiriyah J 6:22 7:53

Ba'qubah 6:31 7:58

Karbala 6:32 8:01

Kirkuk 6:33

The Table 2 contains the requested data for input layer and output
layer of the second net (application of solar eclipse). The data are for l6
cities in Iraq and they represent the start of solar eclipse, end of solar
eclipse and status of solar eclipse at4ll/2011 [4].
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Tabl e-2;The data of l6 cities in Iraq for solar eclipse [14
Solar eclipse

Day νlonth Year City
Start of
events

End of
event

Status of
event

4 2011 Baghdad 0:43 3:30 Partial

4 2011 Basra 0:56 3:34 Partial

4 2011 Mousel 0:39 3:30 Partial

4 2011 Najaf 0:39 3:29 Partial

4 2011 Sulamania 0:46 3:34 Partial

4 2011 Irbil 0:42 3:32 Partial

4 2011 Babcl 0:43 3:29 Partial

4 2011 Al-Diwaniyah 0:45 3:30 Partial

4 2011 A卜Ramadi 0:39 3:27 Partial

4 2011 Al-Samawah 0:46 3:30 Partial

4 2011 Al‐Amarah 0:53 3:35 Partial

4 2011 Al―Kut 0:48 3:32 Partial

4 2011 Al-Nasiriyah 0:50 3:32 Partial

4 2011 Ba qubah 0:44 Partial

4 2011 Karbala 10:42 3:29 Partial

4 2011 Kirkuk 10:43 3:32 Partial

The Table 3 contains the requested data for input layer and output
layer of the second net (application of lunar eclipse). The data are for 5

different countries and they represent the start of lunar eclipse, end of
lunar eclipse and status of lunar eclipse at 28111/2012. Times of start
and end of lunar eclipse for Iraqi cites are similar, therefore the data was
selected for different countries in times are not similar. The Table 4
shows types of solar eclipse, lunar eclipse and their codes [14].

Table-3:The data of fferent0 different countries fbr luna 4

Lunar eclipse

Day Ⅳlonth Year Country
Start of
events

End of
event

Status ofevent
う
ι 20 2 Iraq 15:14 19:55 Penumbral
う
ι 20 2 Jordan 14:14 18:55 Penumbral
う
Ｚ 20 2 Iran 15:44 20:25 Penumbral
う
ι 20 2 Libya 13:14 17:55 Penumbral

28 20 2 Oman 12:14 16:55 Penumbral

Table-4: The types of solar eclipse, lunar eclipse and their codes [4].

lu nar
sclipse

Total Partiat penumbral

soiar
eclapse

Tota: Partla: hybrld ann ular

The code 0 嗜 2 3

for
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3.1. The ret of prediction sunrise or sunset by BPN
In this prediction net, the data in the input layer denotes the city, day
and month, while the data in the output layer denotes the hours and
minutes (time of sunrise or sunset). Architecture of the net by BpN
consists of 3 neurons in input layer,22 neurons in hidden layer and 2
neurons in output layer. The figure 4 shows architecture of the net of
sunrise or sunset by BPN [14].

Figure-4: Architecture of the prediction net ofsunrise or sunset by BpN [14].
3.2. The net ofprediction solar eclipse or lunar eclipse by BPN

In this net (application of solar eclipse or lunar eclipse), the data in the
input layer denotes the city, month and year, while the data in the output
layer denotes the day, hours, minutes (start of event), hours, minutes
(end ofevent) and status ofevent [I4].
Architecture of the second prediction net (application of solar eclipse)
by BPN consists of3 neurons in input layer,22 neurons in hidden layer
and 6 neurons in output layer. The figure 5 shows architecture of the
prediction net of solar eclipse by BPN U4l.

Figure-5: Architecture ofthe prediction net ofsolar eclipse by BpN I l4].
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Architecture of the second prediction net (application of lunar eclipse)
by BPN consists of 3 neurons in input layer,4 neurons in hidden layer
and 6 neurons in output layer. The figure 6 shows architecture of the
prediction net of lunar eclipse by BPN [1a].

Figure-6: Architecture of the prediction net of lunar ecripse by BpN Ila].

3.3. The net of prediction sunrise or sunset by RBFN
In this prediction net, the data in the input layer denotes the city, day
and month, while the data in the output layer denotes the hours and
minutes (time of sunrise or sunset). Architecture of the net by RBFN
consists of 3 neurons in input layer, 0 neurons in hidden layer and 2
neurons in output layer. The figure 7 shows architecture of the net of
sunrise or sunset by RBFN.

Figure-7: Architecture of the prediction net of sunrise or sunset by RBFN.

3.4. The net of prediction solar eclipse or lunar eclipse by RBFN
In this net (application of solar eclipse or lunar eclipse), the data in the
input layer denotes the city, month and year, while the data in the output
layer denotes the day, hours, minutes (start of event), hours, minutes
(end of event) and status of event.
Architecture of the second prediction net (application of solar eclipse or
lunar eclipse) by RBFN consists of 3 neurons in input layer, 0 neurons
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in hidden layer and 6 neurons in output layer. The figure 8 shows
architecture of the net of prediction solar eclipse or lunar eclipse by
RBFN.

Figure-8: Architecture of the net of prediction solar eclipse or lunar eclipse by
RBFN.

Radial basis networks may be contained neurons or not in hidden layet
because the neurons are added to the hidden layer of a radial basis

network until it meets the specified mean squared elror goal while the

backpropagation feedforward networks often have one or more hidden

layers.

4. RESULTS AND DISCUSSION
In this study, simulations have been performed in Matlab 7.6.0.324

(R2008a) by computer had the following properties: IntelrM Coreru2
Duo CPU T5800@ 2.00 GHz 2.00 GHa 3.00 GB of RAM. Five

independent runs were carried out for four applications in RBFN and

BPN.
Experimental results of the performance in terms of number of

epochs required, time taken for training, time taken for convergence and

ratio of errors in results for four applications (sunrise, sunset, solar

eclipse and lunar eclipse) in RBFN and BPN. Those results are shown
in Table 5 through Table 12.

riseln RBFN.Table-S: The results for the application of sun

N。

The
epochs

Training time
(Second)

Convergence
time (Second)

Errors in
results

l 8 0.0932 0.O174 43.750/0

2 8 0.0796 0.01 43.75%

3 8 0.0827 0.0102 43.750/0

4 8 0.081 0.01 43.750/0

5 8 0.079 0.0109 43.750/0
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of sunrise in BPN.Table-6:The lts fbr the licat

Table-7:Thc lts fbr the of sunset in RBFN.

Table-8: The results for the licat of sunset in BPN

licat

:'l'he resu 10n

N.

Ｔｈｅ

ｐ。ｃｈｅ

Training time
(Second)

Convergence
time (Second)

Errors in
results

1 4 0。4733 0.0141 43.750/0

2 3 0.481 0.0183 50%

4 0.47 0.0152 50%

4 4 0.464 0.02 50%
4 0。4761 0.0188 43.75%

resu 10n

N.

Ｔｈｅ

ｐ。ｃｈｅ

Training time
(Second)

Convergence
time (Second)

Errors in
results

1 8 0.0843 0.0121 87.50%

2 8 0.0778 0.0094 87.50%

3 8 0.0775 0.0102 87.50%

4 8 0.0809 0.01 87.50%

5 8 0.0848 0.0101 87.50%

orine a lon ol sunsctin brN.

N.

Ｔｈｅ

ｐ。ｃｈｅ

Training time
(Second)

Convergence
time (Second)

ｎＳ

」ｉｔ

Ｅｒｒ。ｒ

ｒｅｓｕ

1 4 0.4698 0.0207 87.5%

2 4 0。4656 0.0172 81.25%

4 0.4721 0.0171 100%

4 4 0.4779 0.0175 81.25%

4 0.4705 0.0184 81.250/0

ab c‐9:The 'esults for the application of solar eclipse in RBFN.

N.

Ｔｈｅ

ｐ。ｃｈｅ

Training time
(Second)

Convergence
time (Second)

ｎＳ

一ｌｔ

Ｅｒｒ。ｒ
　

ｒｅｓｕ

1 8 0.0782 0.0 41.67%
つ
ろ 8 0.0832 0.0 41.67%

3 8 0。 1209 0.0 41.67%

4 8 0。 1408 0.01 3 41.67%

8 0.0819 0.0099 41.67%

ab e- 10: The results for the aoolication of solar e< in BPN

N.

The
epochs

Training time
(Second)

Convergence
time (Second)

Errors in
resu lts

1 4 0.0267 0.0267 31.25%

2 4 0.459 0.0152 29.17%

4 0.4808 0.0215 31.25%

4 4 0.4708 0.015 31.25%

4 0.5257 0.0226 33.33%
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Table‐ 11:The lts for thercsu of lunar ec in RBFN

N.
The

eDochs
Training time

(Second)
Convergence
time (Second)

Errors in
results

1 3 0.0829 0.0176 58.33%
2 3 0.0735 0.0101 58.33%
3 0.0854 0.0113 58.33%

4 3 0.0787 0.0104 58.33%
5 3 0.0798 0.0105 58.33%

Table-12: The results for the lication of lunar ecli in BPN)Cil

N.

The
epochs

Training time
(Second)

Convergence
time (Second)

Errors in
results

1 4 0.4223 0.0098 41.67%
4 0.4763 0.0133 58.33%
4 0.4429 0.0155 50%

4 4 0.4517 0.0182 58.33%
4 0.4186 0.0148 66.67%

The results average of five runs for four applications (sunrise,
sunset, solar eclipse and lunar eclipse) in RBFN and BPN are shown in
Table 13 through Table 16 and their charts are shown in figure 9
through figure 12. The results of comparisons showed that the errors
ratios in results of the four applications for RBFN are less than that of
BPN, the RBFN is the best. Commonly, the training time of the four
applications for RBFN is less than that of BPN, the RBFN is the best.
The convergence time of the four applications for RBFN is less than
that of BPN, Commonly, the RBFN is the best. The number of epochs
for BPN is less than that of RBFN.

Table-13:The Of rati Ls for BPN and RBFN.errors ratro ln results
Name of

application
The error ratio in results The bcst

BPN RBFN
Sunrise 47.5% 43.75% RBFN
Sunset 86.250/0 87.50% BPN
Solar eclipse 31.25°/o 41.67% BPN
lunar eclipse 55% 58.33% BPN
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the ratio of errors in results for BPN and RBFN

10000%

9  8000%

ち 6000%

■ 40∞%

F 2000%
000%

PBN
■RBFN

Figure-9: Chart for ratio of errors in results for BpN and ttBFN.

Table-14:The of training times fo FN.training times for BPN and RB
Name of

application
The training time (Second) The bcst

BPN RBFN
Sunrise 0.4729 0.0831 RBFN
Sunset 0.4712 0.0811 RBFN
Solar eclipse 0.3926 0.101 RBFN
lunar eclipse 0.4424 0.0801 RBFN

Thc tralnlng ttmes tor BpN and FTBFN-

o.5
o.45

o.4
o.35

€ 0.3
E o.zs
A o.2

o.15
o.1

o.o5
0

Figure-10: Chart for times of training for BpN and RBFN.

Table-15: The average of convergence times for BpN and RBFN.

Name of
application

The convergence time
(Second)

The best

BPN RBFN
Sunrise 0.0173 0.OH7 RBFN
Sunset 0.O182 0.0104 RBFN
Solar eclipse 0.0202 0.0102 RBFN
lunar eclipse 0.O143 0.012 RBFN
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The convergence times for BPN and RBFN.

Sunrise Sunset Solar lunar
eclipse eclipse

The avents

Figure-l l: Chart for times of convergence for BPN and RBFN.

Table-I6: The average of epoch's numbers for BPN and RBFN.

Name of
application

The number ofepochs The best

BPN RBFN
Sunrise 4 8 BPN
Sunset 4 8 BPN
Solar eclipse 4 8 BPN
lunar eclipse 4 3 RBFN

Figure-12: Chart for numbers of epochs for BPN and RBFN.

Ahmad

The numbers ofepochs for BPN and RBFN.
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5. Conclusions
The both of backpropagation (BPN) and radial basis function networks
(RBFN) have been successfully applied to problems in classification
and prediction applications. Subsequently, to know the best neural
network, this paper presents a comparison between RBFN and BPN. To
determine the best performance of RBFN and BPN, we make
comparisons by implementation both of RBFN and BPN on real and
original data in this study. The results are as follows:
1. The accuracy of BPN is far superior to that of the RBFN.
2. The training speed of RBFN is faster than that of BPN, although the

number of epochs of RBFN is grater than that of BPN.
3. The convergence speed of RBFN is faster than that of BPN.

Therefore, BPN is a more efficient neural network than that of
RBFN in the term of accuracy and RBFN is a more effrcient neural
network than that of BPN in the terms of speed of training and
convergence.
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ABSTRACT

Steganography is the art of hiding the fact that communication is taking place, by
hiding information in other information. Many different carrier file formats can be
used, but digital images are the most popular because of their frequency on the
intemet. In this paper a steganography technique designed based on substituting a
similar block of embedded image within a cover image. Least significant bit (LSB)
insertion technique is an approach for embedding information in a cover image.
Transform technique has also played some important role in embedding the message
by modulating coefficients in a domain transform. Discrete cosines transform
(DCT) works by using quantization on the least important pafts of the image in
respect to human visual capabilities.

INTRODUCTION
The main goal of steganography is to communicate message security
in a complete undetectable manner [1]. The general idea of hiding some
information in digital content has a wider class of applications that go
beyond steganography (see Figurel [2].

Figure-l: relationship of steganography to related fields.

Image steganography has gotten more popular press in recent years
than other kinds of steganography, possibly because of the flood of
electronic image information available with the advent of digital
cameras and high speed Internet distribution. Image steganography
often involves hiding information in naturally occurring "noise" within
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the image, generally refers to the imperfections inherent in the process
of rendering an analog picture as digital image [3]. Digital technology
gives us a new way to relate steganography techniques including hiding
information in digital image, it not only goes well beyond simply by
embedding a text in an image, but also pertains to other media,
including voice, text, binary files and communication channels
.Therefore, information security will be important to you Due to
growth and progress of science in the world, computers and the Internet
to send data are used [4]. Steganography refers to the technique of
hiding information in digital media in order to conceal the existence of
the information. The media with and without hidden information are

called stego media and cover media, respectively [5].

IMAGE AND TRANSFORM DOMAIN
Image steganography techniques can be divided into two groups:

those in the image domain and those in the transform domain [6]. Image
(also known as spatial) domain techniques embed message in the
intensity of pixel directly, while for transform (also known as

frequency) domain, images are first transformed and then the message is
embedded in the image [7], see Figure2.

Steganography

lmage Domain

orr'\----=--LsB -\
ReolacerEnt Matrix
,\EyraLs,,E,,r 

Matctring embedding

Text -- 
*

AudioヽVideo Protocol

Transform Domain

---=fS*-Fo;iel !aola_cia-0 JPEG 961 Wavelet

Figure-2: Categories of image steganography

IMAGE DOMAIN
Image domain techniques encompass Least Significant Bit (LSB)

insertion is a common, simple approach to embedding information in a
cover image [4]. LSB (in other words, the 8th bit) of some or all the
bytes inside an image is changed to a bit of the secret message. When
using a 24 bit image, a bit of each of the red, green, and blue color
components can be used, since they are each represented by a byte [8].
When embedding a message in a "raw' image, that has not been changed
with compressing such as a BMP, there exists a trade-off between the
invisibility of the message and the amount of information that can be

embedded, therefore, LSB in BMP is most suitable for applications
where the focus is on the amount of information to be transmitted [7].
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DISCRETE COSINE TRANSFORM
The Discrete Cosine Transform(DCT)a signal from an image
representation into a frequency representation, by grouping the pixels

into 8x8 pixel blocks and transfornling the pixel blocks into 64 DCT

coefflcients[8].During the DCT transfollllation phase of the
compression algorithnl,rounding error occur in the coefflcient data that

are not noticeable by human eye(i.e.a suttect市 e quality is degraded).

Assuming N*N image,its two dimensional DCT produces the(N*N)
array of numbers,iザ s given by[4]:

■■→=∝→∝→目圏Ц・OC∝聖号IC∝trtt  ・り2n

Where

if u,v=0

if u,v=1,2,… ,″ -1

IDCT isthe inverse of DCT which can be obtained by:

ЦL Vl置
日
Щ unoЦ L 000S`≒

警
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醤  ・

η
2n

Where u,v are varies fron1 0 to n-1.

The result of the DCT is the square(NxN)array T(u,V)Of real
numbers,The coefflcient T(0,0)iS Called the“ DC coefflcient''and the

remaining are caned the AC coefflcients.

QUANTIZATION PROCESS
QuantiZation is the process of selectively discarding visual

information without a signincant loss in the visual effect.QuantiZation

reduces the number of bits needed to store an integer value by reducing

the precision of the integer. QuantiZation is done to achieve better

compression.A reduction in the number ofbits reduces storage capacity

needed,improves bandwidth,and lowers implementation costs[9].

After each(N xN)matr破 Of DCT coefflcients is calculated,it is
quantized,this is the step where the information loss occurs.   Each

number in the lDCT coefflcient rnatrix is divided by the corresponding

number fronl the particular``quantization table:l used,and the result is

rounded to the nearest integer. In practice few users have the tirne or

expertise to experiment with

so many pararneters, so JPEG so'ware norrnally uses the two
approaches below:

卜 Default quantization tables were the elements in the table generany

grow as moved from the upperleft comerto the bottom right one.

2-A simple quantization table Q iS COmputed,based on one parameter

R supphed by the user.A sirnple expression such as

……(3)Qむ =l+(i+j)× R
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GENERAL STEGAI\OGRAPHY SYSTEM
A general Steganography system is shown in Figure3.

Jameelah

Extracted (hidden) m€ssate
Embcddcd (hidden) mersagc

Figure-3 : General Steganography System

It is assumed that the sender wishes to send, via stenographic transmission, a

message to a receiver. The sender starts with a cover message, which is an input to

the stego-system, in which the embedded message will be hidden. The hidden

message is called the embedded message. A stenographic algorithm combines the

cover message with the embedded message (new), which is something to be hidden

in something else.

The algorithm may, or may not, use a Steganography key (Stegokey), which

is additional secret data that may be needed in the hidden process. The same key (or

related one) is usually needed to extract the embedded message again. The output of
the Steganography algorithm is the stego message. The cover message and stego

message must be of the same data type, but the embedded message may be of
another data type. The receiver reverses the embedding process to extract the

embedded message [l0, I l].

THE PROPOSED SYSTEM
The proposed systems depends on the substitution of blocks of

bytes between embedded and cover image rather than substitution of bit
or byte as in more steganography methods. The existing block in the

embedded image is replaced by the similar block in the cover image.

DCT is used in this work to transform block of (N * N) pixel to (N x N)
coefficients of real numbers, and a Quantization process is used to

transform real number to integer number.

The proposed system consists of two parts:

l. The Embedding Process
The embedding process of our proposed system consists of the

following stages:

i. Testing embedded image and cover image:

In this test, we will check the size of the cover-image and the size of
the embedded-image, the size of the embedded-image must be smaller

than the size of the cover-image by ratiol.2.The size of both the cover-

image and embedded image is calculated by using the equation (4):
Se = embedded hieht x embedded width

S" = cov et hight x cover width ...(4)

rvhere S"and S" : are the size of the embedded and the cover image

respectively.
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After the size of the embedded and cover images are checked, now the
selected cover image must be decided is it suitable to hold the
embedded image or not. It is too difficult to accurately judge whether
the testing image carries some hidden data or not, and to predict the
hiding ratio r, without the original cover and based only on the
distribution density of the histogram.

, as in the following two equations ll2l:-

S{H(E〉 H(C》 =員
min{hjlE),hj“》
Nc× Mc

咄 Ю=AI織―織 ||
Equation (5) is used to measure the similarity between the

histogram of the embedded image (E) and the cover image (C), where
h.(E)andh.(c) r is the number of elements which have the color (J) in the
JJ

(E) and (C) images respectively.

Mcx Nc : is the size of the cover image.

Equation (6) is used to measure the dissimilarity between the
histogram of the embedded image (E) and the cover image (C), where

Mex Ne: is the size of the embedded image (E).

ii. Transformation stage
After choosing a suitable cover for holding the image to be

embedded, the cover-image and the embedding-image are partitions into
blocks of (n x n) pixels. In our work, we used (2, 4 or 8) pixels. when,
the size of blocks is decreases , the embedding process will be better,
so, the distortion in stego image become least, because the blocks
which are used in Substitution process have small sizes. Using DCT
(equation (3)) to transform these blocks and get the coefficient of real
numbers and quantized them to integer number. Each number in the
DCT coefficient block is divided by the corresponding number
(quantized number), and the result is rounded to the nearest integer. The
quantized value based on one parameter R is supplied by the user.
wherever, the R value is increases , the error between the original
image and reconstructed image will be least. Therefore, the value of
R in the proposed system will be choose as small value in order to
keep the quality of reconstructed image .

iii. Matching stage:
When performing the first match between the first embedded

block and other cover blocks and determining the best block to hold it,
using the goodness of fit:

…16)
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s=発し
~Q)…
0

'=l  E,

Wherc: E: rcprcscnts the value embeddcd image pixeis, c:
represents the value of covcr image pixels,and n: rcpresents thc block

size.

Thcn、vc、vili try tO decreasc thc numbcr of embeddcd block insidc

the cover imagc by comparing betwccn thc flrst embcdded block and

othcr embedded blocks to flnd the block similar to it,thcn,it givcs an

thc similar block to thc flrst embedded block the samc cover b10ck

posilon(whiCh Will be used to hold thcm)in index matrix.This proccss

is pcrfolllled in order to dccrease the numbcr of b10cks insidc the

embedded imagc;thcrcfore the size of cmbedded image win dccrease.

Whcn the size of cmbcdded imagc dccrcases, the hidden wi‖  be
invisible due to lcss distortion in the stcgo‐ irnage

iv   Substituting stagc:

Substituting stagc is thc important stagc in the embcdded process;in

this stagc we hide each cmbcdding block inside thc cOrresponding

cover block

v.   Inverse transfol11latiOn stagc:

Attcr construct an image,which consists of an cmbeddcd image and

a covcr image, thcn wc will pcrform invcrse QuantiZation

(dCquantization),by eaCh numbcr in DCT quantization cOefflcicnt is
multiplied by the correspOnding number(the same number which used

in quanlza■ on steps).Then,we wll perfom invcrsc transforlnation

stagc(IDCT from cqualon(24))to rCCOnstructed thc originai number

ofpixel frOnl stcgo‐ image.

vi.Key Gencrating‐ stage:

Key gencrating is a flnal stage in this Papcr. The kcy is gencrating

and hiddcn inside the stego‐ image.The kcy is cncrypted to increasc the

security ofour proposcd system.It consists ofthree stages:‐

1)Generating Stage
ln this stagc,we generatcミ、 types of key depending on image

type:

1 24 bit image Key: Thc key in 24 bit image consists of the hidden

localon lndeX matr破 )for each block of embedding imagc inside cover
iinage,the numbcr of embeddcd block,the hcadcr of embedded image,

and thc sizc ofthe key.

2. 8 bit iinagc Key: The key in 8 bit imagc consists of the hiddcn

iocalon(index matr破 )fOr each block of embedding image,the palettc
of cmbedded iinage, the hcadcr of embeddcd iFnagc, the numbcr of

embcddcd block,and the sizc ofthe key.
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2) Encryption Stage
In this stage, we will cipher the key which results from the

generating stage, by using exclusive-or (XOR) operation. The plaintext
is Xored with a keyword to generate the cipher text as in the equation
(a) F3l:

p@k: c...(8)
Where, P: is a plaintext, K: is a keyword, and C: is a cipher text.

3) Hidden Stage
In this stage, we will hide the key after being encrypted inside

stego-image by using Pseudo random Permutations method for stego-
image pixels, where the secret key bit is distributed randomly over the
stego-image pixel. The first and the second bytes in the hidden process
represent the size of the key, the third byte represents the encipher key,
and other bytes is the remaining key. The distributing between pixel and
pixel by the distribution distance is calculated by:
mm = (wid x hig)div(sizeof the key x 8)...(9)

2. The Extraction Process
To start the extraction process, the extractor must have the stego-

image, and the stego-key to extract the original image. The extraction
processes are described in Figure4:
Each stage in Fig.(a) can be described as following:

1. Stego Key Extraction
It is the first step in the extracting process. We will extract the

key from the stego-image in order to extract the embedded i

Figure-4: The Extracting Process

From the first and second bytes, the extractor will know the size of the
key. From the third byte, the extractor will know the encipher key,
which is important in the deciphering stage. The other byte represents
the hidden location (move index) for each embedded block inside the
cover block, the embedded header, the palette (if the image is 8 bit per
pixel) and the number of embedded block. The secret key is extracted
by applying Pseudorandom Permutation extraction for stego image
pixel, therefore, must have the hidden distance (mm) between pixels.

2. Deciphering Stage
When the extractor knows the secret k.y, the original key

(important information to extract the original image) will be

ヽ
ヽ

＼

\
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extracted after deciphering the secret key. The extractor knows the
encipher key, which represents the third byte from the extracting
key.

The key is Xored with cipher key to generate the plaintext as in
the equation (10)[3]:-

c (D k : p.........-........-.(10)
Where, c: is the cipher text, K: is the keyword, and P: is the plaintext.

3. Embedded Block Extraction
After deciphering the key, the extractor knows all the important

information to extract the embedded image. We will extract the
embedded block by using the hidden location (move index array) for
each embedded block in the cover block. The extraction is performed by
restoring the embedded block to reach into original arrange for this
block.

After extracting the original arrangement for embedded block and
knowing the embedded header and image palette (if the image is 8 bit
/pixel), the extractor reaches the embedded image.
EXPERIMENTAL RESULTS

To evaluate the proposed works, and analyzing their results we
need at first to implement the main interface of our proposed system ,

Figure5 illustrate the main window of hide image system, which
includes have the original image and hide the image, also includes the
parameters can be interred the key parameter , block size, and the
correlation.

三ILぅ __    `― ―

1=≡≒ギ: ―`
  卜…  b…
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In Figure6 the cover image is loading as bitmap file and the embedded
image. We chose the value of secret key at

128, block size4x4 pixels, and R= 0.5.
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Figure-6:The flrst stage ofhiding imagc.

After the hide image(small image)will be hided this

caned tirne of hide image. This tiFne SaVed;Figure7

stage.

Vol.23,No7,2012

process has time
show the second

Figure-7 :Show the second stage.

Figure8 included the compare between embedded image
original image as shown .

and the

Figure-8 :Showing the original image and the cover image.

If we chose the second k.y ( i.e., show image) and we will inter
the password in the key parameter, which can be see in figure9.
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Figure-9: Showing the window of show image.

The performance results of implementing of steganography technique, the

block size:4x4 pixels, r (resolution) = 0.2. Figurel0 show the embedded and cover
images.

Embedded image

Cover image

Figurel0: Show the embedded and cover image, chose the block size=4 and the
R=0.2

After we interred the password =128 in the key parameter we can extract the image
of size (128x 128) pixel from the covered image of size (256x 256) pixels, see

figurel l.

Stcgo

Figure-l l: The extract image.
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The results of fidelity criteria of embedded image and cover image are

measured and shown in table (l).

Table -l: the results of comparing between embedded and cover image.

Fidelitv Criteria Embedded image Cover image
MAD 0.204 0.182

MSE 0.214 0.191

RMSE 0.463 0.437

MSNR 1107.7 1277.75

SNR 33.28 35.75

PSNR 54.81 55.30

Cor. 0.999 0.999

CONCLUSIONS
The proposed system can be defined as sacred key steganography

system, therefore we can conclude:
r. The stego key is generated during the embedded process and stored

inside the stego image to increase the security of the proposed
system. Without knowledge of the stego key, the receiver cannot
extract the original message.

2- The block size effects on the quality of the stego image, if the size
of blocks is decreases, the embedding process will be beffer. So, the
distortion in stego image become least , because the blocks which
are used in substitution process have small sizes. The similarity
between the cover image and the stego image can be consider good
since the correlation test for both the stego and reconstructed image
is nearly equal to I .
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ABSTRACT
Kaspersky the famous security firm has issued a report in May 201 I regarding spam

activity stated that online payment system like PayPal and EBay continued to be the

main target for phishers attacks; causing a tremendous losses for customers and

companies running these payment systems at the same level.

A lot of hacking methodologies have been used to fraud a web site to act as man-

middle-attack to deceive the client urging him to expose crucial and sensitive

personal information, all methodologies relying on the interpretation on the

intercepted traffic.
This paper is presenting a design and implementation of a notation used to

authenticate online payment systems and electronic Bank web sites for ecommerce

transactions, the notation is derived from 'Singmaster notation' which was used to

model Rubik cube movements where which the exchanged traffic between client

and bank does not represent the data nor its transformations (i.e., encrypted or

Al- Mustansiriyah J. Sci. Vol. 23, No 7, 2012

coded).

1- Introduction
Phishing is the practice of sending out fake emails, or spam, written to

appear as if they have been sent by banks or other reputable

organizations, with the intent of luring the recipient into revealing

Sensitive information Such as usernames, passwords, account IDs, ATM
PINs or credit card details. Typically, phishing attacks will direct the

recipient to a web page designed to mimic a target otganizationrs own
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visual identity and to harvest the user's personal information, often
leaving the victim unaware of the attack.fl,2)
The term was coined in the 1996 timeframe by hackers who were
stealing America Online (AOL) accounts by scamming passwords from
unsuspecting AOL users. The popularized first mention on the Internet
of phishing was made in a1t.2600 hacker newsgroup in January 1996,
however the term may have been used even earlier in the popular hacker
newsletter "2600 .Ll,3,4)
By 1996, hacked accounts were called "phish", and by 1997 phish were
actively being traded between hackers as a form of electronic currency.
There are instances whereby Phishes would routinely trade l0 working
AOL phish for a piece of hacking software or warez (stolen copyrighted
applications and games). The earliest media citation referring to
phishing wasn't made until March 1997.13)
Phishing is an example of social engineering techniques used to fool
users,] and exploits the poor usability of current web security
technologies. Phishing attacks generally rely on a number of simple
tools and techniques to trick unsuspecting users. The underlying
infrastructure to support a phishing scam may be as basic as a simple
copied HTML page uploaded to a freshly compromised web server and
a seryer side script to process any user input data, or it may involve
more complex web sites and content redirection, but generally the
objectives are the same - to set up a fake web presence for a trusted
brand with the necessary back end capabilities to process user input data
and make it available to the attacker.[1,3]
Over time, the definition of what constitutes a phishing attack has
blurred and expanded. The term Phishing covers not only obtaining user
account details, but now includes access to all personal and financial
data. What originally entailed tricking users into replying to emails for
passwords and credit card details, has now expanded into fake websites,
installation of Trojan horse key-loggers and screen capfures, and man-
in-the-middle data proxies delivered through any electronic
communication channel. [3,4]
2- Phishing a Website
The fraudulent web site that supports the phishing email is designed to
mirror the legitimate web site it is purporting to be. The fraudsters use
multiple methods to do this, including using genuine looking images
and text, disguising the URL in the address bar or removing the address
bar altogether. The purpose of the web site is to trick consumers into
thinking they are at the company's genuine web site, and giving their
personal information to the trusted company they think they are dealing
with. [,3,4]
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Using modern HTML editing tools it is very easy to produce a web site

mimicking a target organization, and poorly secured web servers can

easily be located and compromised if an attacker is not adverse to

scanning entire portions of Internet IP address space in the search for
vulnerable target hosts. Once compromised, even home PCs can make

effective hosts for phishing web sites, so not only well known corporate

or academic systems are targeted. Attackers are often indiscriminate in
their choice of target computers, purely selecting large IP address

blocks to scan at random for a particular exploitable security
vulnerability.[1,3]
Once a victim visits the phishing website the deception is not over.

Some phishing scams use JavaScript commands in order to alter the

address bar. This is done either by placing a picture of a legitimate URL
over the address bar, or by closing the original address bar and opening
a new one with the legitimate URL. [1,3,5]
An affacker can even use flaws in a trusted website's own scripts against
the victim. These types of attacks (known as cross-site scripting) are

particularly problematic, because they direct the user to sign in at their
bank or service's own web page, where everything from the web address

to the security certificates appears correct. In reality, the link to the

website is crafted to carry out the attack, making it very difficult to spot
without specialist knowledge. Just such a flaw was used in 2006 against

PayPal. [3,5]
A Universal Man-in-the-middle (MITM) Phishing Kit, discovered in
2007, provides a simple-to-use interface that allows a phisher to
convincingly reproduce websites and capture log-in details entered at

the fake site as it can seen in figure (l ).
For man-in-the-middle attacks to be successful, the affacker must be

able to direct the customer to their proxy server instead of the real

seryer. This may be carried out through a number of methods:[5,6]
o Transparent Proxies
o DNS Cache Poisoning
o URL Obfuscation
o Browser Proxy Configuration
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Figure- I : shows website phishing process

4. Phishing eBay website scheme
The following is a real case taken as a demonstration on phishing a
website, this hit was really conducted on the targeted famous site
'www.eBay.com', the attack was detected and contained with a

minimum collateral damages. [6]
Two critical pieces of information were targeted in this scheme: the
authentication credentials (i.e., usemame and password) and the user's
credit card information. Figure (2) shows the critical steps of the
scheme from beginning to end.[]
To build the fraudulent web site, the attacker simply sends requests to
eBay for the HTML markup and images needed to render critical pages

of the eBay site. Because the Web works by having clients (such as

Mozilla or Intemet Explorer) download HTML from the server and then
display the results to the user, there is no way for eBay to stop users
from downloading its source. In fact, easy replicability of content from
one Web site to another is a critical feature of the Web.[1,5,6]
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Attacker sends request to eBay for
source eBay web server gives
source Attacker pulls additional
source from eBay web server gives
source

"Please resubmit credit card" Mail
client requests real eBay images
eBay web site delivers images as

requested Victim clicks on a link,
thinking it is to eBay Attacker's
web site display, Iooks like eBay
User puts in username and
password Attacker accepts
password, asks for credit card User
uploads credit card information
Attacker thanks victim for the
"update"

Showing Scheme

Instructing the eBay site to send a copy of the source is as simple as

having the attacker point his browser to http://www.ebay.com. Each of
the thirteen steps identified in figure2 supports one of three goals
needed for the thief to achieve his objective. Those goals are creation of
the fraudulent eBay site, directing users to the fraudulent site, and then
operating the fraudulent site such that users never suspect what has

happened.[,6]
5. Augmented passwords logins
The Bank of America's website is one of several that ask users to select
a personal image, and display this user-selected image with any forms
that request a password. Users of the bank's online services are
instructed to enter a password only when they see the image they
selected. However, a recent study suggests few users refrain from
entering their password when images are absent. In addition, this feature
(like other forms of two-factor authentication) is susceptible to other
attacks, such as those suffered by Scandinavian bank Nordea in late
2005, and Citibank in 2006.[8]
A similar system, in which an automatically-generated "Identity Cue"
consisting of a colored word within a colored box is displayed to each
website user, is in use at other financial institutions.[8]
Security skins are a related technique that involves overlaying a user-
selected image onto the login form as a visual cue that the form is
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legitimate. Unlike the website-based image schemes, however, the
image itself is shared only between the user and the browser, and not
between the user and the website. The scheme also relies on a mutual
authentication protocol, which makes it less vulnerable to attacks that
affect user-only authentication schemes. [7,8]

Figure-3 : Dynamic image-based authentication for anti-phishing

Still another technique relies on a dynamic grid of images that is
different for each login attempt. The user must identify the pictures that
fit their pre-chosen categories (such as dogs, cars and flowers). only
after they have correctly identified the pictures that fit their categories
are they allowed to enter their alphanumeric password to complete the
login. Unlike the static images used on the Bank of America website, a
dynamic image-based authentication method creates a one-time pass
code for the login, requires active participation from the user, and is
very difficult for a phishing website to correctly replicate because it
would need to display a different grid of randomly generated images
that includes the user's secret categories.[6]

6. Rubik Move notation
Many 3x3x3 Rubik's Cube enthusiasts use a notation developed by
David Singmaster to denote a sequence of moves, referred to as

"Singmaster notation". Its relative nature allows algorithms to be written
in such a way that they can be applied regardless of which side is
designated the top or how the colours are organized on a particular
cube.
. F (Front): the side currently facing the solver
. B (Back): the side opposite the front
. U (Up): the side above or on top of the front side
. D (Down): the side opposite the top, underneath the Cube
. L (Left): the side directly to the Ieft of the front
. R (Right): the side directly to the right of the front
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./ (Front two layers): the side facing the solver and the coresponding
middle layer
. D (Back two layers): the side opposite the front and the corresponding
middle layer
. u (Up two layers) : the top side and the corresponding middle Iayer
. d (Down two layers) : the boffom layer and the corresponding middle
layer
. / (Left two layers) : the side to the left of the front and the
corresponding middle layer
. r (Right two layers) : the side to the right of the front and the
corresponding middle layer
.x (rotate): rotate the entire Cube on R
.y (rotate): rotate the entire Cube on U
. z (rotate): rotate the entire Cube on F
7. Rubik Based Authentication Protocol
Rubik's dimensions are (4 x 4 x 4) which gives 96 place holder, which
are to be selected randomly from the 256 ASCII character set. The
proposal is using modified Singmaster notation mentioned in previous
section to inform the other members about the moves taken at each side.

Figure-4 : Rubik cube faces coded to be used in moving notation

The Proposed move notation has the following prototype:

①

○ ○ ○ ○

○
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Figure-5: Proposed Rubik movement notation

For example
(F,0,1,X,0,0) ) means set knob at front face in first Row with index 1

(F,0,X,X,0,1) ) means move knob at first row in front face (known by
client) to the left
Where X is don't care regarding the value.
By that a stream of moves or initialization can be sent to each directions
(i.e., client and Bank) representing required moves or initialization for
both sides.
Client and Bank will initialize their Rubik cube which will be used later
to authenticate both the web page and client, client and Bank have to
agree on each other before starting authenticated session.
The following is the algorithm used in registration phase:
l- [Initial Rubik cube - client sidel Client will receive his/her cubic
with 96 characters randomly distributed over the place holder of the
cube, private email can be used to send initialization for the cube, other
secure channels are also an option.
2- [Initial Client knobs and place holders - client side] using
proposed notation presented in figure (5), client will get his/trer cubic's
faces marked for client knobs - at least I mark for each face and
marked place holders ( for client and bank), client and bank might not
have the same count of knobs or marked place holders.
3- [Initial Bank Server Rubik cube I Server will receive the same
instance of the client cube with the same initialization but not
necessarily same locations of knobs or place holders.
4- [Start Authentication sessionl The session will start by client
sending his moves to Bank server side. Rubik movements will be
manually generated (i.e., using mouse or write proposed notation script
directly).
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M= {S,RCrI,PN,R/4}
S: Which Side of the cube (i.e., F,B,U,D,R,L)
RC: Row or Column (0 ) Row, l)column and -1 ) entire
cube) 

,

I: index within RC (0-3 if initialization , -[ if authentication),
knobs and place holders should not be declared in
authentication session
R: Rotarion (i.e.,0) to left if RC= 0, 0)down if RC=l
and 1)to right if RC=0, l)to up if RC = 1), this parameter
has no effect in initialization
PN: (0) knob , I ) place holder)
A: 0)lnitialization, I )Move
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5- [Bank Sever read the message] Bank Server side will read what has
been assigned for client place holders.
6- [Bank Server Reply] Bank Server will decide how to move his
knobs to get his place holders filled with same sequence as client place
holders. Again moves will be generated manually (i.e., using mouse or
writing script using proposed notation).
7- [Send Reply to client] Bank Server will send moves as a sequence of
the proposed notation to client side
8- [Client Verify Bank Reply] Client side will move server knobs in
his/her own instance and check if the same sequence has been obtained
from server moved knobs.
9- [Client convinced] client can repeat steps 1-8 for convincing or just
authorize this site as the legal web site for the Bank.
After the registration session Band and client will get their Rubik cube
initialized with random sequence of ASCII, knobs and place holders.
Rubik cube can be used now to send and interpret moves exchanged in
the proposed notation. Figure (5) presents Rubik cube after getting
initialized and moved by client to generate challenge message
'EEN\TND OOIVEV'.

EENVND 001VEV
・
一

一

｝

Figure-5 : Rubik cube simulation in Client web page

Figure (6) presents
and moved using
Figure (7) presents
notation.

Rubik cube representing Bank side been initialized
Bank knobs to generate same challenge message.
authentication protocol using proposed Rubik based

177



E-Commerce Security: Website Authentication Protocol Based On Developed Rubik Notation
Enas , Reyadh, and Ammar

EENVND 001VEV

Figure-6 : Bank Rubik cube simulation in Client web page

Figure-7: Website (Bank) Authentication Protocol Based on Rubik Notation

環
Reglsterdion_Request

‥

‥
ノ庁

＝

一

‥

‐

‐

‥

lnllallzeBankRubik

96 charactq's 8 sp ace holder s

ack

Knobsl\,tlover ( (F,0,X,X,0,1), (R,1,X,X,1,1) . $S$)

! ∪pdaeRubikPronle

:nitla‖ zeOientRubik
96 characters through plivate em

Ｏ
Ｏ

，
′

hobs

ack



Al- Mustansiriyah J. Sci. Vol.23,No 7,2012

Each authentication session will end up with updating knobs positions at client side
and Bank side; updated locations will be stored in client profile within Bank
database. Update locations can be determined as the following:
Ii+r = li* mi
Where
li11 : Next locations of knobs
I; : Initial locations of knobs
mi : Moves of knobs
Figure (8) presents components of Bank Authentication system proposed by this
paper

Figure-8: Bank web site Authentication using Rubik Cube

8. Analysis
1- Server and client will exchange moves that do not in any way refer to
the data, even it does not point to the size of the data (i.e., rubik's cubic
can be moved different number of moves and yet obtain the same data

from client place holders).
2- Attacker can't map client sequence to server sequence due to that it is
not one-to-one mapping, where client can use different routes to get into
the same result.
3- Attacker can't interpret intercepted movement due to non-existing of
evaluation function to get the feasibility of certain distribution
especially if client and Bank does not use meaningful information ( i.e.,
when matching is the goal rather than the meaning of what is
exchanged).
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9. Conclusions
1- Electronic transactions still vulnerable to phishing threats due to
traditional security technologies it uses to maintain clients'privacy and
confidentiality.
2- Web site phishing is easy to be conducted due to open source
languages used to build web sites and to the availability of mass
downloading tools on the intemet; a complete web site with its entire
links can easily be downloaded.
3- Web based Mining tools could be used by attackers to automatically
collect information regarding security algorithms, where automatic
analysis for user interaction with the fake web site can reveal important
information regarding privacy and security policies, this information
could be used later to compromise that web site.
4- Web site authentication is a serious challenge for e-commerce due to
Intemet architecture where routing a request to a server could pass
through multiple routers to end up with the designation target, each
router is a vulnerable point in that chain, thus the large number of
routers to the e-commerce server the more serious is the challenge.
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ABSTRACT
Snort is Intrusion Detection System (lDS) with capabilities to sniff network traffic
for further analysis, detect and alert intrusion events (i.e., any malicious action
sensed from monitoring network traffic such as network flooding, ARP spoofing,
SYNC flood and others).

This paper is presenting development schema to integrate Snort alefts
system with a fully distributed firewall by using Agent terminology, where agent
can act autonomously to perceive Snort configuration file and add firewall rule
according to this perceiving. Eventually, agent will broadcast detected alert to all
platform members regardless network topology and segmentation.
Keywords: Snort firewall, rule file, Java programming, Agent, JADE

1. INTRODUCTION
Network intrusion detection systems (NIDS) are an important part of
any network security architecture. They provide a layer of defense
which monitors network traffic for predefined suspicious activity or
pattems, and alert system administrators when potential hostile traffic is
detected. Commercial NIDS have many differences, but information
Systems departments must face the commonalities that they share such
as significant system footprint, complex deployment and high monetary
cost. Snort was designed to address these issues.[l]
All malicious activities have signatures through which security software
can identiff and neutralize these activities, and even tools and
techniques used to conduct malicious activities are listed in a dedicated
database as well as the vulnerabilities that intruders want to exploit.
These signatures are used to create Snort rules to investigate network
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packets against possible suspicious signatures in their header and
payload parts. []
2.Managing Network Security with Snort
Snort is a modern security application with three main functions: it can
serye as a packet sniffer (in which Snort gathers packet headers and data
and writes them to the screen), a packet logger (in which data and /or
headers are dumped to the hard drive); or a Network-based Intrusion
Detection System (IDS)(which does not record packets but instead
analyzes their content in comparison to rules that have been chosen).

U,2,31 There are also many add-on programs to Snort to provide
different ways of recording and managing Snort log files, fetching and
maintaining current Snort rule sets, and alerting to let your
administrators know when potentially malicious traffic has been seen.

Although not part of the core Snort suite, the add-ons provide a rich
variety of features to the security administrator. There are many ways to
use Snort as part of company's security design.[2]
The Snort intrusion detection mode has four main components : the
packet capture engine (which collects traffic using libpcap or WinPcap),
the preprocessor plug-ins (which analyze packet data they obtain from
pcap, determining what to do with each packet, and also dropping weird
input), the detection engine (which systematically compares data in
each packet it collects to rules), and the output plug-ins (which generate
alerts and perform other functions such as terminating undesirable
sessions).[2,3]
Snort rules have a defined format and are numbered in a systematic

manner, so related rules are mostly within the same numerical range.
Although Snort offers a large number of rules, not all of them must be
used. Snort, in fact, runs more efficiently if a reduced rule set is used.
Custom rules can also be created to supplement the existing Snort rules.
Snort 2.0 performs selective searches of data within rule sets, resulting
in beffer performance. Snort's alerting function enables alert data to be
sent in a variety of ways, including using SNMP, or written to a log file
or a database. [,2,3]
The hardware Snort depends on the size of the Snort deployment. Disk
space, memory, and processor speed are important considerations.
Software used in connection with Snort is also critical. Choosing an
appropriate OS to run on the Snort platform is the first step. You also
need software, such as pcap, gcc, automake, autoconf, lex and yacc or
flex and bison, and flexrep.[3]
Snort 2.0 offers numerous improvements, among which is the Snort 2.0
Protocol Flow Analyzer. This analyzer conducts a high-level analysis of
application protocol traffic, breaking it into client-to-seryer and also
server-to-client data flows. For the sake of efficiency, the analyzer
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inspects only certain portions of the
has improved protocol decoding in
transforms a wide range of data
process ing the data.l2,3)
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data in data flows. Snort 2.0 also

which the preprocessor function
to a single format to facilitate

One of Snort's real strengths are the options available for output of
alerts and other detection information. While running tail -f on the alert
file in lvar/loglsnort certainly lets you see that alerts that Snort
generates, using that information effectively requires more horsepower.
Many Snort administrators use third-party applications to monitor and

investigate the information generated by Snort. To do this, Snort must
output the data a particular format. The output plug-ins perform this
task. Note that using some of these plug-ins require the administrator to
take some steps at the time that Snort is compiled. For example, to
allow Snort to output to a MySQL database, a MySQL client needs to
be installed on the Snort system and the --with-mysql option must be

specified with the ../configure command. Some of these options are only
available on a particular platform. For instance, only a Windows system
can log directly to Microsoft SQL Server with the mssql plug-in (Unix-
based systems must use ODBC with the odbc plug-in).12,3,41
3. Creating and Managing Snort Rules
Snort is a signature-based intrusion detection system. While the
preprocessors do not rely on signatures to generate alerts on potential
malicious traffic, the heart of Snort's ability to detect intrusion is the
catalog of signatures located in the rules files. Being a signature-based
IDS is both a strength and weakness.[4]
Because Snort is signature-based, it can be configured for specific
threats-the latest worm, the latest IIS exploit, and so on. The rules
watch for the specific contents of a packet or for strange settings in the
headers. This allows the security administrator to quickly determine the
nature of the potential attack since he can easily examine the rule that
triggered the alert (as well as the packet itself with some of the other
tools available, like ACID or SnortCenter). Rules are records stored in
snort rule file and it has the structure presented in Figure(l). A
comparison is commonly made between signature-based IDS and
antivirus software. Both have a catalog of signatures that they use to
match against a stream of data flowing by a sensor component. In
antivirus software, this process is accomplished by a software
component that watches memory and filesystem access. An IDS, on the
other hand, watches packets traveling the network. [1,3,4]
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Figure.l: Snort Rule Structure

To detect the latest attack methods , the latest is needed. As a result, it is
important to keep the rules as up to date as is reasonable. A schedule of
updating the entire rule set once every two weeks will be enough

4. Agent based software design
Software development process is an imposing structures and

technologies engaged in software production. These technologies have
been directing software development process, which in other term is the
software development lifecycle, toward different engineering concepts
due to the wide spectrum of applications demanded by the revolutionary
growing of sociefy needs.[5,6]

In recent years, Agent Oriented Software Engineering (AOSE) has
been increasingly adopting new concepts in software production to add
more interactivities and autonomous behavior to software modules. This
approach was due to the developed environment which the software has
been designed to work within, where there is a real-time changing in
states and unforeseen run-time conditions and fluctuations. Agent-based
software design, and development and deployment was emerged into
software technologies to add new perspective to building software
components.[5,7]
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Agent is a software module that can generally defined as an entity
that perceives an environment and acts on this environment[7], and it is
a relatively new software paradigm that adopts concepts from theories

of artificial intelligence and deploy these concepts into mainstream

realm of distributed systems. Agent-based software development
process is an abstraction of applications as a collection of software

modules called Agents that are characterizedby the following attributes:

L5,7,8)
Temporal continuity: Agent process keep going without a stop.

Autonomy: Agent is completely autonomous within its environment
where Agent can perceive, conceptualize and react to environment
events.

Sociability: Agent keep communicating other Agents and software

module to increase his knowledge and experience.

Rationality: Agent has the ability to conceptualize and react in
reasoning environment events.

Reactivity: Agent mutually interact with the environment through
effectors wither it is software effectors or hardware effectors.

Proactivity: Agent can predicate changes within the environment before

changing states.

Java Agent Development Framework (JADE)
JADE is the most widespread Agent-oriented middleware and it

is a completely distributed middleware system with a flexible
infrastructure allowing easy extension with add-on modules. The

framework facilitates the development of complete Agent-based

applications by means of a run-time environment implementing the life-
cycle support features required by Agents, the core logic of Agents

themselves, and of language features.[8] figure (2) presents Agent

reference model used by JADE environment

Figure-2 : Java Agent Development Platform Components
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From figure(2) main components of the model can be briefly described
as the following:
Agent Platform (AP): Agent physical infrastructure in which Agents are
deployed, this component includes machines, operating systems, FIPA
agent management components, Agents.
Agent: computational process that inhavits an Ap and typically offers
one or more computational services that can be published as a service
description.
Directory Facilitator (DF): the DF is an optional component of an Ap
providing yellow pages services to other agents. It maintains an
accurate, complete and timely list of agents and must provide the most
current information about agents in its directory on a non-discriminatory
basis to all authorized agents. An Ap may support any number of DFs
which may register with one another to for federations. [7,g]

The proposal
The aim of this paper is to present sNoRT integration

environment ontology where Java Intelligent agents can communicate
and update personal firewall rule list autonomously and intellectually as
figure (3) depicts.

Java agents will work autonomously in the network environment
and will monitor network status for certain suspicious events (spoofing,
t1ooding,..., etc) and eventually add rule to SNORT rule file.
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Figure-3: autonomous Agents deployed to automatically update snort rule file

Environment Concepts
For an Agent to be active within an environment, the domain of the

environment must be abstracted into its basic concepts much like

abstracting problem domain into a collection of objects in object

oriented programming. A data structure can be promoted to be an object

if there is a possibility to define its attributes and methods, but this is

not enough to be a concept, thus there is a need to have inference rules

to tell what propositions can be revealed from the existence of such an

object ( i.e., reasoning the existence).

Reasonin
ob

Existence

Define
Attributes

and

Methods

Figure-4 : Promoting a Structure to a Concept life
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This proposal will define the concepts of ARP-Spoofing to grant Agents
the ability to perceive this network event and act according to some
ontology define by this paper. The data structure will the TCP/IP packet
which posses ARP packet. This paper will not introduce these structures
due to its standardization and publicity.
In this domain the concepts that agent will have the ability to perceive r

are:
l- ARP(IN IP,IN Type, OUT MAC). Type){request,

reply)
2- RARP(IN MAC, IN Type, OUT IP). Type) {request,

reply)
3- SNORT_PASS(IN action:PAss, IN protocol, IN IPsrc, IN PortSrc ... )
4- BTNDED_TO_MAC(rN rP)
5- BTNDED_TO_rP(rN MAC)

Environment Ontology
l- ARP(I&, request, X)
2- ARP(IPi,reply, MAC)
3- RARP(X, request, I Pi)
4- RARP (M AC i,reply, I Pi)
5- ARP(/ft, request, X) and ARP(/ft, reply, MAC) and NOT

BTNDED_TO_MAC(I& )) ARP_SESSTON
6- ARP(/ft, request, X) and ARP(/&, reply, MAC) and

BTNDED_TO_MAC( /pj ) ) S USPECTOUS_ARP_S E S S rON

JADE is a Java library that can be embedded in any Java program, but
unfortunately Java dose have ability to talk to real machine but it talks
to Java virtual Machine (JVM), thus to allow Agent to perceive within
network environment; Java Agent has to access network traffic. This
paper has designed and implemented Cr-r socket based network module
to interface Java Agent to the real machine, and Java Agent in its turn
will activate its kernel processing components (i.e., Behaviours ) to
inference the incoming packets. As it is presented in figure (5).
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When one Agent intercept network threat such ARP spoofing it will
Alert other Agents for this threat, Agent will use XML syntax to
represent the threat due to its readability and being tagged document.
Figure (6) presents communication session conducted between agents
within the same platform.
Snort firewall will handle the detection of the alert and register it in its
rule file and firewall agent will interpret this rule and propogate it to the
entire platform.

r-::.l*"1.,,"i1
Dispatch t____J

Firerralt cornmunicafion Thread

C++So'warc Modulc talking to Real Nlachinc

Figure-5: Java ServerSocet call taking to C+ socket oriented module

Alen Notrier

CFP

Rule Extractor

Figure-6: Sequence diagram for broadcasting detected alert
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Figure (7) presents the RMA (Remote Agent Management ) graphic
interface, this figure shows that four firewall Agents have joined the
platform and they are active and online
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Figure-7 : Four Agents have joined the platform

Figure (8) presents Agent propagates the alert he got from snort rule
and configuration file. Agent communication session can be conducted
in many scenarios ( i.e., ont-to-one and one-to-many).
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Figure-8 : Agent firewall is propagating received alert
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the Agent who received the alert will not respond to fake ARP-session
based on the information he got within the message from other Agents
or in other occasions confirm ARP table of the system as in figure (9).
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Figure-9: Agents can confirm the validity of ARP cache table to prevent ARP-spoof

7. Conclusions
1- Agent software module can be embedded in perceivable domains to add

the ability to make decisions where sensor and raising alerts can be the

assignments of agents. Agent platform can be built to assist sustaining
events occurred at low level abstraction of any information system

2- Counter network threats can be implemented as a social activity rather

than personal inspection for the threat. all network threats have their
signature through which security software can identify and neutralize

these threats, thus, if for some reason certain threat's signature is not

recognized in some network segment; it could be recognized

somewhere else.

3- Application level proxies can make a great use of intelligent agent is the

domain of the application is abstracted in its essential concepts

4- Nefwork protocols are easy to be conceptualized due to its design

principles in maintaining the simplicity and lower network traffic, and

ethical hacking methodologies are producing many concepts to identify
threat signature and footprint. Powerful network ontology will grant

P16t● c● ::
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security products to conceptualize network events and eventually

identify not only known threats' signature but even the anomalous

behaviors.

8. References
Martin Roesch, " Snort - Lightweight Intrusion Detection for Network",

Stanford Telecommunication Inc. 1999 .

Brian Caswell and Jay Beale, " Snort 2.1 Intrusion Detection", second

edition, Syngress publishing, Inc. 2004.

Carl Endorf, Eugene Schultz, and Jim Mellander,"Intrusion Detection

and Prevention", USA, McGraw-Hill, 2004.

Kerry J. Cox and Christopher Gerg, "Managing Security with Snort and

IDS tools", O'Reilly, 2004.
Coral Calero, Francisco Ruiz, Mario iattini, "Ontologies for Software

Engineering and Software Technology", Springer-Verlag Berlin
Heidelberg 2006.

Steve McConnell, '?rofessional Software Development, Shorter

Schedules, Higher Quality Products", Pearson Education, 2004
Matthias Klusch, Rainer Unland Calisti, "Software Agent-Based

applications, platforms and development kits ", springer science,

Germany,2005.
Fabio Bellifemine, Giovanni Caire and Dminic Greenwood,

"Developing Multi-Agent Systems with JADE", John Wiley & Sons,

1td,2007.

6…

7‐

8‐

192



Vol.23

メロ |メ ハヽ

辞 ¨ ´ .う .|

1声
1声
|_"饉 倒 c

lヽ」卜、二2.日=レ
|_,卜、““
ョ■
=|

|」 卜.2ュ
`)

1摯
1摯

い υ

l…
|_,トハ.:と ,、

`じ

|_,〉ハ.」11、
`3

1_,卜1.」とョL`3

1」 卜.2ュ
`)

Ⅲ    lρ』山メ■題

…

IL甲 |・ 興ヽ 1事″ Jし1

メメぇ」|けュゴリ  .
が Lトト川戸、り Lリ ロヽ口|

JdJFiJl 4ila

.,SJt,J'asjl r+e ,.1*rl .r
jl_FJl d,:Li 4ti .r
,,.-. tj .3'tE OL+l .r
J^,rl JJjr r.osl .:
Glr ftS= pr.u .r

,_l*,.S. U*Lo J^c .J

Uc$.' f-,tr dj .r
rCcJJJJl6cirrr JYJ' ' 'J

4+Jl.ii-Yl itldl
,-3ljjl .+' CL^-.9_,11t .: .i

gl-L p^ib 0,."= .l .i
e+.rt!6*,6-,/J" .r .i
a;=.r O+"- OJr .. .i

U SJ CL- l'-t^ll 'i. .r .i

-tll Cl.. Cl .. .i

‐
||■ |||||| ||■ ■ |:■■・



bム 」||"‐
ロ ー ハミ1♂ も」‐ 日 IL´国 |♂ F脚1挙 る。L"り ~1れ つ` 11^い_～ ひ
与 出 1占♪ JIメ■ス■ dl・メ .メIFtt」 山い 国 IF井り6いIFttJ,与メ し oし゛ |

脚 喝 ι‐ ´い ぃ 押 |″

な こ

!童 J蹴
二 I黒 釘 ニゴ
｀」|´脚 1凸申

′いJいむ
“
ご共饉ナこ兵J■螂|♂こコ|ジ」いメメ 叩・′1ヽい|。■ 。1

二 IJ♂1亀t撃り4二Ldメ ど (A4,21.6×27.9 cm)げい び
～

|あり許 た ‐
≒ 宅 (MiCrosott Word,97-2003)び Lノ が ミ`・ ・Lな メ “メ

、こ,JI■|ュ1瀕

。(dOC。 )
●1_Kュたメッ●|じJし た■勇二■ソ|ム =ヽ メ iぅ、 ジ」|れ‖|げ曇ふこ上、J←4t勢ノ 。2

.ユ
AK(150)"脚

|

■ ナ ツ|●ド ●り じ 」り|コ lJ Jヒ盤 yl早五■ 1、こ・ハ 10うJtty岬 1山1ヽ
`、

ハoェ  。3
、■́メげ■|」 .ハツ|こ房

～
トリoj"亀1.“ス、り(Time New Roman)とメ 14げ喚

細 いLコ国 |`● |ょ」|ム とヽ、ハ:♂yK(BOld)o●メ ILミ Jゝ戸メ●Jさ t・ へヽJ。 |ゝ |

び
国 |`(♂」 |夕ゝ 」り出 」|♂l■J・|メ|`LL`も ご磨 り な」ぃな翻 」 |`Lメ |

.ぃ|メ1社喝白い‖・ ―Ⅵ`福田し
許 トヽ ツしⅢメ lι卸い碑 りLり (札K)辞押 |・LIり 岬 |●1井 砕 。4
遍 り̀ごLぃ■Jひ メ|●Lヴ iひ 絆」L。ふ り|・臨 lt■くly J Lメ ニ1.熱 △`も J

.1・
,ヽ ふ

“

Jリツ11ヽ ふ̀JI許 島 岬 loいレ亀厖

りL■J`醜リヒ■ ヵメリ`LJ■
釧 |♂ LoJリリぃ峰 JIメ1渉=J臨

'し

J」却 1戸メ .5

。こ JIル♂4品 出ヽ国いい がJ
`[1]6メ■御 |‐ 4出こ1脚 |`_井響0押メ

“
‐ 夕戸メリゝ…1」IJ晦 。6

■」・
1ム‖JJ」 IΨメ ⅢツIF… J`ユ 1・ ^こ 1^亀JJ t非 りJ、 _‖ ごL。 |≦ハJ[3]`[2]

.山ゝコ|.臨 1山|)基Lメも工 ■
JJ―』戸メ :♂yK 6Jトツ|ム :ヽ`_ll許 りJ、 -11:島L■厖 ェ ♂ YI甲メロツlc■ 。7
_》
L`逼Lニハ
戸 ふ り

|」 【・ ヽ叩 (ヽ即 り _メリ|げツ|【 `く
1``・ 1ヽ J♂ LoJυり出 品 学 ―

♂ Jツ 1山1ヽ tヽ ハ11`ぅ。」 |`ユコ |`云 1-11F中 |ンぶ L“ t・ 1ヽ ,11。
ぃ 通 (Jリツ|こト ロツ|

メメリ `」メぃ・|‐ ■ヽ い厖υゝ^Joメ コLひり.t・ 1へ J脚札 `りょりし
。こIL」 |●t象 亀J」 |`6二ILL〕 ム…Ⅲ

」|`ノ」|ムL`山1へ こ̀̂‖ `叩 |`u国 |●1井
メ 甜 こ 導 |″饉 土 りい 。 dl●デ ム (50000)許 ご

。
滲 )」IJ分|“夕 ■

Jメ ヽ・
`メ
IJい。 (」|●JJ出)(25000)13'｀ り|ご≒ ´ ぃ J oJ出 Ⅲ L Jι ♂ J

.卸 興
|

:」| jゝ凸押 |ごぃ
榔 |タメ 脚 リ

びり1計りIL」 .。 .i
Ⅲ

…

ILり |―F脚1挙
muSlSd@yah00。 COm:♂」Jtty増メ|



2012`7ユエ』|`23即 1

J Helianthus tuberosus 6jロツ|●Lリギ ミヽ1'J

lJ ':SJliyj3l or.rri $S-t
Of.,-ll rrc _2oU 3 glJc L!.{s guJs

“

θι″′たr

い oさ,だ 。`0い

Ji.-lt J;c 4;=Jd 6$.,*ll q$jl_, ,r+J-Xl. ,. Jl
nisus)

・
一
　
　
　
　
■
　
ヽ

4;-"-n*ll efL:J-

:馨|  :況1湖醐洲譴

´‐ひい■|→ 1諄||」■|■1メ |
も

“

ふゝ九 1御「■中ツ毎コ|ヽ|,轟 11‐1■ツ

う」■‐3‐■響1lJⅢt■INO14urO●いい11さ||||||IJ響l蓼.|

IGグわsoわ″ψな|″ασ″″′げてFlbrilⅢI)ヽJIII■|■13

ヽ
　
　
　
　
　
　
　
●
ニ



2012`7ユコ」l`23即 | i;_"-xJl aj. d-

こL脚 K♂ f」□1辞夕 1山
“

ノ J■ ⊂L!ひ 出 響 り |∪出 L郷

".ll f"*Jl 6-rl. Trigonellafoenum- graecum L. ;Jtll
3計
|夕、_部 `2。_。 峰 _`:げ し ゲL仰
.Jメ |‐J■ Ⅲ 夕 島 劇 l札国 l`rJ口 1亀К2,1

.Jり |‐J■ `むJl袖→T脚l■3

2012/6/20占コ|」メむメ‐2012/4/251・ 1ヽふ″壺むメ

ABSTRACT
Thc effect ofadding differcnt concentrations ofjasmonic acid(0,2,4,6 or8 mg/1)On
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gracθ″″ヮ L. plant was studied. The quality and quantity of phytochelnicals werc
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(HPLC)。 Callus was initiated on dissected hypocotyls exPIants using Murashige and

Skoog(1962)(MS)medium supplemented with Benzyl adeninc(BA)at l.5 mg/1 wtth
O.52,4-Dichlorophenoxy acetic acid(2,4-D).The Samc combination was used fOr

caHus maintenance.Rcsults showed an increase in alkaloids and sterOidal sapinoge五

glycosides in methanol extracts of caHus cultures. Results also showed that abOvc

concentrations causcd a reduction in caHus fresh weight and a signiflcant increase in

the contcnts of alkaloids and stcroidal sapinogcn glycOsides derivcd from caHus.Thc

best concentration ofjasmonic acid stimulatcd the prOduction was 4 m3/1 fOr alkaloids
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工 よ ハ →区 JLり |●」 メ ■ jメ メ |メ島 出メ 玉 HT2~S´ ■ 日 I Eοο′′

10)jメ
"IJ出
許 喚 J』メ』い‐ ひL」 |・ |メゝ` 出もり.´メロ |ユコ,許 L´

脚 |"ハ く`‖Neutra rcdめ 許 こい メl olJ卜ち Lメ|ひ メ C卜」(´
島メ‐lヽミ1-13jぃ ぃヽご喚 [羹J.けりj出 二」メ (pH)υ→リリギ |´り|´

1:ミ 11

.46,こ」|メ
"ぅ
メ
"1メ
劃6脚 |ヽジ邸1脚凛メ
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2012`7ユ却1`23 !`ヽ ‐1 与」コ11ル L

』 ω ″ |り■

～

3J`ヨ |こメ I LJJ HTl」」 |.=■ILり 1ら,厖 亀りL:l

(nm) grt;")l .+t olcl;ri ひり|

(たりHTl Lメ | び」 I JI
008 007 0

012 028 2

026 043 4

055 075 6

071 089 8

080 106 10

094 122 つ
る

J HT2 agar dpリ リ|が 抑 」IJ,Sα ″″ 霞 ノ Eοο′ノ しヽ ぃ ユ ■ 1-3

MacConkey agar
∫α″″が ,Flメ 几■」 枷コ I Eι O″ メヽJぃ こ肝 ,ュ■ IJヽ■ツ||ゝ ♂
れメ 6ハttJ出 こ丼 」J.TH2上 JIもふ

"ヴ
メ 1等りFlメ 仁 口 社 メ |

♂ 」|● 1ヨ |

Sα″″霞 りEσο″ メヽ卸 ひ /小 (108xO.17)IEL● 工 ど (Viable~count)

ギ鼎詰己話布ぷ 慮』捌買田嵐掟土鵠
(100.2,903)とり ♂|メ1許 HT2'MaCConkey agarひ L」1許 出 /11ミ
●瀾 |●≦|ぃ JIメ1許,あ■ 」|｀ LL 24Jリン ‐ 出 /●L lo7 x
J(卜 0.272,N.S,p>0.5)出 り|●中｀メ摯

`,メ

。,゛JF工 t りt工」■スJ―ヽり|

ドメ た■“」麺」|ヽり≦コ1ス・̂“ ξ HT2 L」メ1もう́ Lユ゛ひ J́.(p>001)
Sα″″ぉ 【́'^iぃ sα″″雰 メ」aL,ふ Jゝ ひ (sα″″第)1‐メ |●メ(EC01i)

.Eοο′′ヽ メ■亀」島却邸。|工ヽ
“
,メしムリμ

い メ oメ|もうυ」J■ ヽヽ・Jもメh HT2 Lり Cニ ユ οο′ノ メヽヽ 61ン五… 山メ

ど TH2 Lり 許 `|ン
こ 口 |´ J:J´

`´
,lJメ 』 ヽりL口」|♂ ぅメ カ |ジ釦 り 出

しぃψ≦丼 Lリ コ‐・ ・yぃ 壺 、ヽ リエリ りヽい 1上」」IJ● もIJメ|しヽ [14],ヽ
,α″ ιだ oメ Eσοノiぃ 1´… ●、メ

|・ 1メ」 |ご爛 」 レ」出 メl夕 |メJ■ 凸Lj釧|‐

ⅢⅢ メ」||ゝ メ勇 ヽ J`― ゝIJ』井 Jl jメ
"1麹
ユ |い ゃ ヽ 41区 [15]

出Ь≦LJ[9]ヴ丼 コ |♂」IJ洒 ´」
`メ
IJり気 メメ い .6jttyl出L J3ル

.うメ 】 1姻口J● り` 喚 メ Lコリld中 樹 コ |ヽ」■ J〕Lひ
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リメロ1与do■、 子

"お
しJノⅢ≦ ♂ 乃診ria″ルぉ ′

“

bιras欝
=jロ
ツ1出♪ が こヽlJ

しり ,ナらしJ´ッ

L」 l 厖 亀

「
あ、.ユθο″ Jヽ■

～
」3(J MacConkey broth L・ J」 HTl L“」16.l≦ ■JIL:2

(nm)●・ l^ty:【 1lL こ」l
亀 L

HT2:L・」 MacConkeYl--l
0。 19 0.20 0

0.22 0。29 2

0.31 0.36 4

0.45 0.56 6

0.89 0.76 8

0。 99 1.20 10

1.10 1.39 12

1.20 1.50 14

1.88 1.93 24

r ryL-,q HTz : MacConkey agar r,+t-Jl ;c. S.oureus sE.coli !A J^, f_,rti. :3-d:,r
. i;-lllJ)ill

TH2 J THl agar o■・ 」|」C FIメ ■ 」 叩国 |リハ ひ
'こ

Lミ ^こり |メ ご L。4
agar

」1%腸 ο″θJJa t″力′ 114・・ lJJ FIJ`1=L―l姐国 |りJ魔、ふ い 1る Lミ JIけ｀ ツ|〔
´

`く

‐1

Psθ″グ♭″ο″αs αθr″g′″Osα ノた′θbs′θ〃α′′θク′7ο″′αθ ノPrο
`θ

νs′
“
′″αbj′お

`1以
■ t4工 ひ■」ITH2 JTHl‐ メl。キ 導卜が■J,」|ひ Ecο′′t>ゝ五
卜」8メヨ|ヽメJI●」が い (4-JJ→ ひLメ1許 → Jζ■し

…
い|…

りJ● 6い 島 … Ⅲ 6メ ヴ
』 dメ |♂ TH2」出 J計 '6メ鋼 |メ 併 うメ 刃 |

が 山|夕L山 ズ L(jメ 刃 |」釧 6ク出 )oメ |～り JE`ο ′′Jκ′″θッ″ο″″θ
。メ ムLJひ |メ 山 1る・Jメ |ふ りヽ 饉 ∫勿勁 iノ P・″′″ ι′′な 」 P.aeruginosaひ

.jメカ|メ 6ンLメ とリリ|ふ 」ひ [2]

い 」|“μ
`二

1.^1ス」Lぃ」! り脚 | _」
Jユ)JTH メ甲 即国!ヽメ卸1伊

'こ

kt^とりl,“ :4

げっメ11…」| Ч戸Jlこ |メ |

j」パ刃lメロ_ル出 HT2 HTI
0_ 十 十 亜lθο′′

・
～
 牙 + + Sα′″ο″θJJa″ρカメ

。P 牙 十 + Proteus mirabilis
●
ォ + + κ′θわsた〃α

ρ″θ

“

″θ″Jαθ

出 小 10′X督コ|。」IJL 出」|
たし$.quysys \J;s) 二θο′ルメ

HT2 aflar MacConkey
agar

HT2 agar MacConkey
agar

0 0.02 0.18 0.17 0

0 0.04 0。 18 0.18 4

0 0.15 9.20 8.60 8

0 0。20 40.0 30.0 12

0 0.30 55.1 60.2 16

0 0.48 100.2 90.3 24

。(p>0.05)もメー6リメ。メリF工 `lυ井 ¨ 」ェ́ び出
*
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岬 |うい|ごも ミヽ1・“JI● |・ヽJI」 。始 Yぃメ
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…
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2012`7ユ ユゝ|`23｀ 1ヽ ^11 1+-"-i3*ll aJt 4l+.

,いソ|´♂喚ふ1島諄IJ」■ J』脚 1山国ごLAllげ追出 1郷
.●Lゝ|げメリ租 1甲ЧロツⅢ」 |もxコ |

""Ldメ
l

6国!r井 戸 /r脚 l“ /も戸 醸 1袖劇|

2012/620こ轟l」メむメ‐2012たハ6こコい壺むJこ

ABSTRACT
This study was conductcd in order to identify the impact ofincrcascd concentrations

(100,200300400,500)mg/m10f aqucous extract of thc plant Sα ルα`わ
″ ′θぉたα

and mouthwash and overlap in thc growth ofmicroorganisms(Srrc′ ゎθοεθ
`雰

″夕″浴 ,

Zαεゎbαθ〃夕s αθ′凌フカ″ぉ ,Cαndida αJbノθα′T)that cause gingi宙 tis and dental caries,

by measuring the diametcrs of inhibition zones by using the Agar― WeH E)iffusion

Methodo microorganisms above was isolated from thc rnouth of people suffering from

gingivitis and dental caries,the results showed the presence of a negativc impact on

the growth of FniCrOorganisms abovc, an increasc of concentration of the aqueous

extract of the plant Sa′ ッ励 rα ′
`rsた
α and mouthwash,and concentrations 500 mg/

ml was lnore effect than other concentrations,noting thc presence of greatcr negative

effect this overlap be● veen the extracted Sa′ソαあ rα ′θrs′θα and mouthwash on the

growth of studied rnicroorganisms whcn compared with thc effect of extract of

Sa′ソαdorα ρθrsたα and mouthwash both in privatc and that by incrcasing the

diamcters inhibition for aH concentrations and at aH types of studied microorganisms.

Results also showed that the bactcria Zα εゎbαθ〃夕s αθノ凌フカメJzs wcrc the most tolerant

compared with bacteria Wepわ εθσθ浴 ″夕″暦 and fungus Cα″dida α′わたα暦,by
g市hg lower vJues of the countnes of hhibidon,the bactenum ttepraθοθθぉ

″
“
′ans was the most sensitive and that by giving thc highest values for the inhibition

at an concentrations.Hence thc rcsults suggest that the overlap between the aqucous

extract ofthe plant Sa′ vadorα ′θrs′θα With mouthwash and speciflcaHy conccntration

500 mg/ml is the most effect市c in inhibLing the growth of studied microorganisms,

so can be of use the output of this ovcrlap in the treatment of gingivitis and dcntal

caries.

4L.:)lLJLL]|

/´メい(500`400`300`200`100)6セ |ル メ1メ メLcル ■脚 |■ゃ亀しJふ 出ハ|
,Streprο θοεθ″s)も丼 コ |'いソ メ び ヽふ 1島 ♂IJメ リ」|メ1山国 J口!ψL」 |ひ ひ

●tLゝ|ジタ5J■」1甲暉」Yl'い ^‖ (,Cα″dida αめたαtt ιαθわらαθ〃′ぉαθ′凌η力〃ぉ ″眈tms

..lt J´ ぃ。光|も丼コ|'いソ」去 戸.ハ J・1増l鍵カリ墨興|リピ墜|ひいJXひリ
`ヽ
夕 。光 |もメ l`いソ ´ ご 評 郷 。分 」ご国 1山メ 1.い の` 出 J割 l甲い い L^^

だデFまま霊言』掲出 」」撃l曖灘ポビご
Ⅲ jJゝ 酔 出 JJメ |ル メ ρ l Jタエ リ」l」ぃ L“ _典 る」L立 L」υ」 1も脚 l

Jい |ご国 |●メ 1区 。LJメ |も丼 コ |・い ソ こ|」 げ 争 (ル Jメ lメ1♂ J二興 lj出 |

srrυゎθο
`ε“

S″夕″浴 |メ卸い亀υL光
“
メ Sゝ |ヽ」≦ ιαθ′οbαθ〃夕s ασ麟

"み

″ぉ  災ヽ

ハヽ ‐

`い
即 :j出 1伊 戸 」|いし IJX伊 』もり の ′グFaα αル′θα′sメ劃し

`メリ lとぃ ひ J」暉 出 戸 げLIい
LIJ)L伊 』も Ⅲ

l・・ヽメ ゝ ひ Strep′οθθθθ夕s″ν″お

～
」 いり♂ IJ丼 ど 』1」l出国 J口 |げ出 」 1凛 ふ |」IJJ!岬 llゝ

び
出 _声 b伊 J

り創 |■中 Y毎」 し亀 リメ 1も丼 コ |,いソ メ ■螂 ひ lJ典 メ
'メ
ふ /がメ ハ500メ リ |

.●L,iザ押メ』1■甲|こうしびよ1」llゝ ♂ が`ミ1-10臨γり」●Lゝ|げ戸
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出 _ゝ戸」細|.甲vLコ |ヽ丼■1,いソ」´Ц卜bリコlJ,エリ』」IJ」♂』|…出コIJ“
■メ 1

4´ol劇 |

(■」り筆劇 |｀Ⅲゝ¨―´ンJJ・ (Dcntal ca」es)い げヽ戸 ■鯛
い ン・ 口 |●1壺 Jゝ ぃ ン

“

」4週 1山 |り平 夕J」|どに メヽロ 1上国 ‐ J島ゝ
olヒ■脚 |ゝ c)ム ひ 上、ヵり`oL」

|ゝ五ヽ、1'f,ム」lc、ぃ|`Jlく
“
41ク ニヽ ―iゝ |。

“許 ヽメ♂ |り ρ l♂ `‐メ
|り」綱 IJ島

"襴
3与メ)の 工 ´ ●L｀い 戸

許 ●J“ ♂ |ヽメ IJ二出 1■日ぃ 」(メaque)与jメ |～典 ■メ ニ缶Lc“

許 ヴヽ ゃい い i♂ 」島 ｀い 戸 い りヽ卿 |リリ。(垣 J劉 |,J島 |ヽ(■

Jも ぃヽ 、́ IJ^】|ンコ |二 ‖́ ´ J、 こぃ」J二■ヴ』 ド‐日 |“´
`,,、
メ |こJり学 メリ国 |

J島 |ゝぃ メ ♂ `.JIジ
Jコ I Ⅲl、 こ 」|リリン ♂ Lリリや cメ ´ ヒヽ 1こLl

亀メ 」1勺メ 」 16J」 IJ→ニメ `Li J。
ゝ
♂ む
」|も■

tる‐∴ 1´
ぃ Jυメ劇 |り r,国」K

り ■ ■鯛 い い 畠 ♂ `1分
二」 甲メ ●́ Jl』ヽ いン タ コ 1卍い J`“‐・ 脚

(1)OLコ |ヽ

出 諄 ♂ |しメ率|こ 1メlⅢ 6」■ t勢_ひ (plaque)●Jメ|～メ|“■
可 bりゃ ハ ゝⅢ 許 脚 り

ぜ ぶ 漁 ど 地聾 錨 試メバ…Jリ リJL｀ |ごLi渉 υ」国Ч
61υttJυ国 |ル ‐

`ヽ
日り o,・ 」島 |ゝ♂島 許 Lうヽ 画 ,。し 座 い JキL

61りら
'メ
J≦J。軍 メヽロ1岬出

"酔
‐ メヽ申|・軍・ |コ |こりiよ羞lⅢメ」|,

罰
1配

:・葛糧鉦圏
1織
置軒イメ点胸 宅

淵 蹴1為ぎふヽハ 模ひ型ヒ蹴 ず中
… …
″びメ´ン`L(wHo。ゝ (SrttPわσοοο溶 ″

“

″ ″s,んασ′Obαοブ〃場 Иσル ο″ッσ郷 ッおθ霞 7Zs)辱
“

|

もメ |ヽメロ|ぃ
`メ
14・丼´げ ひ」げュ dⅢ 諄い、い も丼コloいソ|

ご〃 さⅢ、メ甲lo“ 」
“
許 ⅢしスLjメ u‐,(Orai nOra)4上 J■J
(4`3)申1御■｀脚 |ム 面ヽ、 ぃ ぃ́リー

oし■じLL g」いいた出●メ‐(Gh」v五s)枷1中甲り!ス■』■日・
輝 撫洲満も裁ボ麟淵ぶ ユ1樵食
裁だ螂ボぜ量ミ主』 さ≧裂尾淵謀Lf酬

やぶ意 よ
1躙
壼窯了酬摯1郷酬

´ |ン |ゝ■」|～メIЧメ築d菫´響ムい」穐」|ス ヽ̂Ln d― |ゝ=´

“
,J」リヴメ |

‐な脚―ひメ」ひ御|´脚御|で篤|な郡
1型

歯載プ端 l威ざ巳“
国|も脚|～J加♂脚甲―Ⅵ
〕メ 錮 コ |メ |ヽひ パ 1甲

～
」。` 1ふ

´ i´J`1出1ミ ^」 ^^ひ た・ メ |,いソlo軍 3J-6ゃ、 Jメ ″ `お '｀ J´ J^L‖
が ひ

1ヽ ニ
リ ュJ」 い l nt_^.メ 上1♂ |口|メ|いJ毎日ldJコ |ひ りJ_J。 ゝ

(7)oいソ|。ゝ´
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1翼

oゝ 。工 Jメ 1増P&`メ i口押｀が ,』Ь許 ‐ 墨 υ」l“SなL` ・́ 1ヽ

ひ
。JJL J`J』 ソ|り■ りい 格ひ マ」 岬 出 ≦りιン

ミヽ
・ ―‖」 。い Kも J′ |`

_`。 Lゝ 墾 ゝ鋼 」 |´ |スヽ― 工 1鼻 酔 ヴ」し ヴ脚 1倒 」 |コ
ヽ JIス ^Li^,メ

J甲 口ち 辱 し,`Ψ出 スよミ^n dlメIJメiよ jl工 (OY・ … )吉 工 い も |

3コ 相 コ 1与口 1」― ゝ ,|ォ!ひ とぃ ソ13リリジ‐ _J,中 |コ占 り
`ヽ
^み 越

。(9)OLゝ ユ` ^許 J′ |ヽ。工ぴハが`ミ・ JメL

´“ゝ|ひメ
3♪■(評 OiⅢ 6ェ♂げしcいい|メ→(」|メ|)Jゆ13ぉも適

♂ い
|夕出 しヽ■り め,出|。二、ぅJ“り J■ `(工Jり JL口

lυ こ́
“
^1リ ム」|メLッ |,3り|」 |

ン,`甲メ|♂り■ύ 」|ジー い,`～・脚 IⅢメ 1農
。̂ ^n``|メ |`Jl,1`●1ヨ■

.(11`10)喚
'16メ
‐卜 」|トリl喚メ!`“メ!`01も」IJゝ 喚ゝメ1よ温

り Jメ |。ゝJ`■に ぐヽIJメ|ひ¨ うメ い |｀・ ■J`じ|,」 |=畑IJメ lJJ― Iゝ Ⅲ l

“

)｀■■ oメ国J´ .(14`13`12)ヽN枷 JJメ |ル
～
井 ¨ |メリ出|メ

“

脚 IⅢL」 ´ L^ミ‖(… 許 桂 コ |ふ 郷 ■ ‐ `口1脚1桂ゝ

♂パ 1いコ Jヽり̀ 0い ゝ島
“

♂ ♂い メ |ヽり坤 |こりぃ。」

、しメ |`(SalvadOurea)|リ メリ』‖』 Cい も勢 J´ 」 。 し井 IJい |。軍

ί 1 出■  ヴ|メ  `(β―SiStO StCrol)」リメL脚 1 3。し `(Ch10ride)

Ⅲ ,SI`(SiliCa)、じ」|`(m‐ ansinic acid)● Ⅲ り1… `(Trimethylamine)
`(Tannin)コ」|`υ基」1,´メLallも●L`(vLamin C)q卍 ι■■ `(Sulfu⇒
ぴハいメ』り亀ゝ・ り JJ・・J`(Glycoside)」国メ|)国|`(Flavonidc)■」郷 |

(17`16)(Rcsh)… 3・L.`(shnirgh)諄り 出 |

♂ 餞二
疱J♂|あ■ J口1脚IJ」 が 411し■五コ |メL亀ォ ■ゃ F、、‖ .、 国

邸 い よ
基 |`メリい ≦

“

創 |ロコ |」 ●L｀ぃ 脚 Ⅲ コ |ヽχ コ loいソ|メ

‐いソ|ふ ´

“

」i♂lル ●lJ口 l

:出珈
“
島 麹 1虫珈 L出1仙口 l夕い |`び‐ 範 JL ロ

エαιゎらαοブ′Jzs αι′″υ″Jzs.,Srrψゎιοσσ熔″
“
″″S)も脚 |・いγl」去戸

か しJL｀l cPン6,■」1甲v』■柳 ―』し脚
ミ` |ゝ´ い (Cα′dtda αあたαが ,

～
メ～
ユ|・い 1`。工 `・́ ^ミ ｀`r'日

|スぶ /～却 1相」|い こ・
饉 30´●エ

(18)ヽメ出 なJメ|げ■」|`メ 、■ノ
:び 鋼 uぃ蜘 Ⅲ 」l凸出 lぃ  ・

響 ヴ
』」`(Sα′″″

ο″α
 ριなたα)oメ」い L`占

"ヴ
J」 |ン」IJ」 Jメ iけ

～亀 1りJ´
F｀
ミ
・ 劇 J`sJvadoraげ コ |(SaVadoraceac)も ,」 J“‖甲 IJ!

J‐ ♂ 五̂ヽ・・・̂‖ 鋼」|.1ゝ |ヽ。´ J6し |夕 ど J■ Ⅲ」 摯ヨIJデ |`ひ
繍 コ IF_μlぃ

ひ メ
ヨ I JI山tコに 1■ ´ Ⅲ メ LLll J_"｀ |い J二

“

)tt・ヽ|

・ヽ却 |

…
りJいこL'ゝ,●メゝ Jうソσ叩面 → えメ」」昴F::1lι:l[I:l市藁

薔

J′ゝ
「
■、L´ `脚 1、典 たり どなメ |も」♪ ヽり。ひこコ ぶメL‐

ヽ♪ ヽ刈1ひ ″"スリリコ̀ `|メ ♂ Jり|`分口IL去J`ム」■メ
ニtL^ヽ

口ヽ1^‐ 1・ |こ岩轟F・ 43り |♪

う

４



JLゝ どメD創1.苺」y`… 』ヽ メロ1,いⅥ」´ 卜ヽ｀́ ♂1 ‐ゝ ,』」ld」♂』lo■‐出I J3
‐ |

:Cold water extract ■り|♂国|びムL」l声   ・
こ,日」1ひ Fiメ'1000" Rathccsh and Hclcn(2007)なりJ占「

‐ヽ・ 1

6りIJIた日 」 |♂
ど
島JJ`メ コ |●口 |ひ メ 」 【ち“Jめ J。 ひ ´ JJ♂ コ |

出√躍鴇嵐Ъ貨お6缶
り‐LZ6」 6htt h∞ b誠o0
」Ⅲ島ヽ6り J・ 3000たナ■びり|■ ひ園 |

ttu 48 6●Al卜 37■ υ鯛ユt=国|ひ び |り|夕 `Whattman No.1ひ 島り |

`ヵ
リス上っ脚 |ス ^く ヽ̂■メ1♂ ←

～
´`υ上島劇 d」|`」…

コlctt J脚
。(19)」 ^‐・ ⅢⅥ脚 _ゝ46J♪ヽり

～
｀刈|ひ 臨ヽりr脚 i

:Mouth wash諄 | ‐ゝ 」Lりと
“
  ・

i熱k鰐:1踏亀at椰網叱りがヽoゝ 450j`メ |り ゃ|リメ 16・し
“
上 3,コ |

翼 デ 1瑞 れ 結 譜{」:詰::;ゼ躍 躍 証 淵 |

J^‐■・
"6)、
メ |メ |。h´ ,ヽ・J

諄 | ‐ゝ J」|コ 1凸甲 ♂ 国 |びム L出 ぃ 憤nt“ 碑 |夕と ■  ロ
JンLJ口 |コ|“ L… Ⅲ l:1■ ‐1,JもJL`^」 ぶ Llミ 、 J井コ ||ゝ メ 墨 戸
メ|メ|」。Jン劇 甲ゝ ひ♂し、メ 1中国 |ひメ1‖ “■lt‖ 1軍 ra^^´

`ρ
l

御 |●り|´ 型́麟l胤1叩』♀蹟凱膜載:」 "02

欝酬蠍啓蔓爵聰揚
神ヽ`押1脚 LШ ´

…
郷 』
)出|ひ 丼 曇 ♂メC∝kB∝cつ
山♂コ1占～

」IⅢ メリ●_
500メメ許 J″劇 ヨ́1脚 l,t411ひ ふ 6ひ dコ|“越」 |ひ ″,3
(MmpoЮ i■∝pap→ ●」勇L o2子

I式 雷 ぜRぢ 虫

“

lt(詰`100)び
y`」 ヽりLメリ山メ=L,LJメ 」ゝ|じビ■ミ■_」|メL,こ d́● 0.1ヒ■̀お 1.ごL/メリユ (500`400`300.200

b場口|ちL`´ 1^^」 ょ上回む Micropipette t事 。相 ´社Lメ 。い 1許 6リム cN
r_■,`Lり|メ リ出 |ヽび遠」 |メリ び出が ,‐卜 ・LコJ」 1■“Jえヽりやめt■ IゝLヽu【 ■́■ヽ え。L`b_16、出りOr4 3り |ジ え`ヽりやえ`刃 l.´ 」■ゝ|
競 L:^_藤

げ 晩 J^Li“ ^‖ ひ メ メ ぶ り し ● 。ヽ こ L243● Al」 °r376J♪
コ」こ
'ヴ
型 し響1■J」 |・ゝ卑 。.ちLさ J_ハ InhibiJOn Zonc■ ,,lJ

名|り』事
～
メロ 1,いソ|が=諄 |」丼

襲 口 l夕び国1

ポ酬習ぜr」嵩盆理い)同・♂|・脚げメリ創 1甲り |ム '・ L・ll～xコ 1。い |ゝ

。光 |れJリコ |も、炸 口 |。い γl´ ■ ■ 静 た゛ ι墨 1出 /´井 500メ メ |」工 1

t費電慮it■撃考
/鮒
雲デビ
1舞
戯胤 淋



2012`7ざ口|`23 1`-‐11
:: --j:JI aJL if-

麹 ■́ IJ)二 ひ 」|メ|」」 ご口 |ぴム L副 u井 zαο′οbαο′′ルs“ Mリ カ〃が

S″υ わσοοιが メヽ ヽ d響 い `スリ メ |メ |メlc■」」■ 興
IJ螂 |`´ JI

.Jlメ|。μ ぴ工■出 光出 び |(効″didα αめたα″sメ」IJ″″raバ

い かヽい ,創 lいコ 1`'… 1■絆 」 |,いソ 許 』脚 ♂ 口lo■L出 |メ■ :1‐Jハ

100

slreplococcus mulans
Lactobac i I lus ac idop hi lus
Candido albicans

４

０

２

つ
４

１

１

９

０

０

Ｈ

０

９

もォ」l,いソ|メ び♂I JJ詞 い ls■メ越。,メ (2)Jリコ1型島出しが|い

ォヽ」loいソ|´■郵ひ■■ひ五1ル /J井 500メメIJし 1墨 `もり・All
●1ム」 』≦ ``メ |ゝメ

lJ」1亀りL邸 IJ・Liもヽj JXI“ 』も も ,り・ 411

`もxコloいソ´許 、井」じ出 JIリハ 占́/rlメL(200,100)ひメメ|

´|」,口五αοわbασノ〃郷αοノα
"カ

プルs15ヽ ユ
`(2)JJコ

1型邸ひい lo■
派
"′

οιο
“
ぉ り́ Ⅲ沖い メ!メ|ご却」■興りL｀ 評さ|いL!JX´
Jり |。L諄IJ,日 )⌒ 1 31 cα″″あαルプσα″sり」|,″

“
″77S

い υヽ戸 ,劉|口J11'ヽ コ|ヽォ コ |,いソ許 メ |」丼 ひ Z出 ミ̂‖ メ |メ|メ
`:2-Jり

ヽ

100

Slreplococcus mulans
Lac to bac i I lus ac idop h i lus
Candida albicans

０

０

０

０

０

０

１０

０

９

３

０

１

oいソ|メ ♂ |■ メ |ゝ●K」1脚lo▲L ol(2Jl)Jリコ|ごLひ υ■J
ど も
L JL"」 i cFittLェ」 L、ふ

"り
嘔 1ら｀ jJ光 ●

"』
も

～

山 J丼 い もメロ |

J●井り|_ゝ地`口1脚lい壽 ♂|コ」IJメI JI』`けヵ `♂
|ぁェ

J´J口郡
"3J二
^Jメリ、メ卸るJ法^Jメ許 ヴ勢6(abっ JIメIJメ |え X́

ξ,・ lヽ ひ`メエ●|メ|♂ ど`お`Lい 枷副メドJメ |。工」J.メ』`魚
t^

6J」 |。エリ (Ghcotropaedin)JttJメ メ鼻 ヽ3上 。分 JJ澪 J戸 じメ lLし 。

め,げ
“
ひ」Ⅲ,1■ Jヽ“甲 |■ナリⅢメ 1ンエ ひ 挙ナ も‐

♂3J」it」l― メいo分J決血りJ`(Benzylおothiocyanate)こ錮中Jも夕|
Jい IJ‐ 1ゝ6≦iJ`♂ぃ o分メ 16JコlⅢJメ却 枷 こJメ|ふ ,.出υヽ |りり、

い いふ りL´ 上事 よ い リエJDLひ
`ヽ
リメ コ |り Jロリメ |い 」。3リエ 3J」 |。軍
.(23`22)た コ出lcメ」

“
ヽ` |こu可

・ 分 りJ!。メ
3Jコ161J_角」lc“

“
工 JI,」IJ夕l taDL 6メ Jコ|メlr“ J

JIコ16メ に 1メЬ tAS.(23)い
r」脚
国 IJリメ IJⅢメ |ンJ上 ぃ り ‐ d≦

ひ」|"り 11バ 1^‖ が。■‖bLり1(Dental Plaquc)麟 」゙|～メl dl'Lコ ljl許

墜蜘 6ム 。,■JJい 男 早口 IJ oし l`o押… り。じJ■ rメ L6メ リ|もメ… Ⅲ、りや

)噴Jメ `^Yl Jl,L‖
出 占メ 」し ら●Lひ リス事 丼 J‐ J口|メ |、挙 メ ♂

。
(24

Ｊ^つ

４



OU-!l uE.*iJ iilt *q:!Y i-.qJt r9 ,e-Jl ,l+.yl r- s! l-6trt$J ailt 
jre, elllt sl+il sJtJl u-lr-Jl JJrt

s#l

sillJ 4+Ijll ;Jt-ill :llt .-J. ,.s;+ dllJyl r.,c, Oi .rJl .r.,. tl l- i 
.oJt i,)l y { y_r

Dt^-J L"AJ dJJbi-JipJl 6.1L3 r,r*, q,p^lj.ri ;iilll .:l-r.lX.:!lJ U*J*iJl LslS. cj 6rri..i
,tiY *_l'o:1.- i-,jl-r cll3 ',sinnigirin.. .+; qh_,;:;J- .la-:-r3iiJ iilll .+-p CI" &iilll.Cr* 

ftr3Jl ,-Jt di^*i 6rt .y'-r ,g;.l JtJiJ. dlJi .F'llJ+ll, el:sJl & -:g,l*.j s*_,

""ll 
.-lr*l qlisJJ+dl LpYl LIJ&3 tri<q 6 .+^ d,UF 13lis5 d.r;-sr dul LaJ,.U

atlYol i+J ,,Jc dlldl rJA_l ..r.r_ .3_f;^ll J^tll .=+ t-dl+^ S;i>'o_Ss,.: _i_l _n: .,Jc
. ( 26 , 25 )..+ll acl.,. .+Jil & g!.'i :13'. u+-l .il+Jr, c.rl rlry)Li 

_l 
-o_.rl+t

o.,rSi (-.cLl r aill glr",,c, dllll ,.,JFl$.,- J- #l l-e+lc d..,:-Jl i 
"jll 

ellll Jl lrtji-l
4+J€-ll 

"l,^Yl & ,JitSl liA JE'3k a-iJF-l dt ,Jle C. dJlll ,J-l.l- J.l=

6tuJ L+tt1 
-,;t-t!i -:l;.:jl ( 3 , 2,1 ) dLS,iYl j A-..:ll AiEiJl ir J,J[J . a-rJr^Jt

. a*JJr,.ll lr-rj(.rj| -:; qlilsJl ha

Oi Lq: +l-.rrlill "o:L .,Jc grrsJ dt ,J_re drl Jl Ljinll .=t' &Yl ;iitf rra FJJ .!
qJJ""i3 dlldl ,j.li3.". Ll:.r 4316 -o:lll o.:a O. Lljli _!S-F,,Jc .;3i'; dltJ*Jl LJ;-E:.".
Fluoride ) +t-tJill ... ic. ;i ot--,Yt &r-i c.,Si ,'!- , Urll ,r.i "0.:1Jl jg_,p :t:; pl
.rg3,n J;c, O-9S. rl.S; ,U,J,^nll g. cJLr-,Yl L.L.- ,,.i 6.rclJl :ljJl pi 0r. Jr6+ gJl; (

(27 ) (<0.07 pglml) kJ -ii y iLs i+"j J+6,1a:.,-,: Oi ,':- ,cli-,1Yl :l-eci !+5j,J

y,o,r LJiii qt' JSI iil 4l OIS dt .Jr* 6. dlldl ,Jr.l:.l* Ll:. gi el.r.l-,, t- cr_r
dlldl ,JA:.,* e fu_tliJt+ gtiYl t-r,:-3-9 iilJl .J. t{jll u. iJJ',,-ll /gJ,t+-ll ,l+=)l

. rl;iil ,jlc, )S fdl dJ'^,,,cJ

gu-Iii*
dllJJl

f eilt 1.Jr.e

EILi...,.+ dl1Jl
.ilt

一ヨ
ぅ
こ
■

（
ｉ

）

２０

１５

・０

５

(“キ|ル )がメ|

i-tt ,',Jl $ysptococcus mutans ll-l4 
"J. 

Le k1g, 
eJl ,Jy*i-l dllll u-jii* ,r':L ; 1- ,Js-.lr

gUJJ.-rri Sl,3tJkiJl

24

500     400     300     200     100



粘 ぷず理じ、銀 1宝露1覇罵 嘲ギ颯リ
.●Lヽ l cP戸 リスШ I甲甲 |ム 't・・・ハll」 亀 J̈りA411

2012`7ユ 」ゝ!`23 1`ヽ ^ll iJ..-n*!l il!. A+"

澤」し出1-

□♂l」丼

目ρlJリエ+」 1脚 l

20

15

10

5

0

一ヨ
Ｆ
静
ス
ｉ
）

400    300    200     100

{よ′riメL)タリ |

Zαεめらαθ〃ぉ リメ 許 墜 1島押」メ リ』メ1脚轟 メ :2-榔
しL"げ戸 劉|●1甲lⅢ劇 l αεノあρ力′′夕s

日』ノ」lo」二山

日́ :」リエ

樹戸1 ‐ゝ +』1メ |

25

20

15

10

5

0

一ｌ
ｒ
ｉ
州
（
ｉ

）500   400   300   200   100

(“ ′rlメL)タリ |

凸い甲 111・
Ⅲ̂
‖ cα″″ぁ α′わたαパ J国l.ル 餞 ふ l“J´IJッιJ」lメit´整 贔 メ L:3¨榔

しL知 げ戸 創 l

25



OLi-ll ,-*r":-rijll -. l+lYi*ll 4r-,(+-ll ,!-)l r-,rpl {l:.liJdll LIJ"€J.:ll3Jl ofr:!dt-!l uFlijJl jfu
s-Pl

l. Barira Islam; Shahper N. Kh;'H'oruo u. Khan . Dental caries:
From infection to prevention . Interdisciplinary Biotechnolory unit,
Aligarh Muslim university, Aligarh, India. Med sci Monit; l3(ll):
RAle6-203 (2007) .

2. Philip, D. Marsh . Dental plaque biofilm the significance of pH in
health and caries . professor of oral microbiology, university of Leeds,
UK. Progressive orthodontics J, 3(2):76-87(2009) .

3. Harold Marcottel and Marc C. Lavoie. oral Microbial Ecology and the
Role of salivary Immunoglobulin A . Microbiol Mol Biol Rev. ; 62(l):
7t-t0e(19e8).

4. Rogers, A.H . Molecular oral Microbiology. caister Academic press.

rsBN 97 8-1-9044ss-24-0 (2008) .

5. van- der weijden G.A.; Timmerman M.F.; Reijerse E; wolffe G.N.;
van- winkelhoff A.J. and van der velden U..The prevalence of A.
actinomycetemcomitans, P. gingivalis and p intermedia in selected
subjects with periodontitis. J clin periodontol:21(9): 5g3-5gg (1994).

6. Socransky, S.S. and Haffajee, A.D. Dental biofilms: difficult
therapeutic targets. Periodontol 2000; 28: 12-55 (2002) .

7. Firas A. AL-BAYATI and Khudir D. SULAIMAN. In vitro
Antimicrobial Activity of Salvadora persica L. Extracts Against Some
Isolated oral Pathogens in Iraq. Department of Biology, college of
Education,university of Mosul, IRAe.Turk J Biol 32 pp: 57-62(200g)

8. Elvin-Lewis M. Plants used for teeth cleaning throughout the world. J

Prev Dent;6: 6l-70 (1980).

9. World Health organization ( wHo) . Concensus Statement on oral
hygiene. Int Dent J; 50: 139 (2000 ) .

10. Khoory, T. The use of chewing sticks in preventive oral hygiene. Clin
Prev Dent; 5(4): ll-14 (1983 ).

11. wu c.D.; Darout I.A. and skaug N.. chewing sticks: timeless natural
toothbrushes for oral cleansing. J Periodontal Res; 36(5): 275-284
(2001).

12. Elvin-Lewis M ; Hall J; Adu-Tutu M ; Afful y; Asante-Appiah K and
Lieberman D . The dental health of chewing-stick users of Southern
Ghana: Preliminary findings. J Prev Dent, 6: l5 I - 159 ( 1980 ) .

26



2012`7よ口|`23｀ 1‐ ^"             | i, "-!Jl .Ja il.-

13. Eid, M.A. and Selim H.A.. A retrospective study on the relationship

between miswak chewing stick and periodontal health. Egypt Dent J;

40(1): 589-592 (1994)

14. Almas, K. The antimicrobial effects of extracts of Azadirachta indica

(Neem) and Salvadora persica (Arak) chewing sticks. Indian J Dent

Res; l0(1): 23-26 (1999) .

15. Taiwo, O ; Xu H-X and Lee S.F. Antibacterial activities of extracts

from Nigerian chewing sticks. Phytother Res; 13: 675-679 (1999) .

16. Akhtar, M.S. and Ajmal M. Signifrcance of chewingsticks (miswaks)

in oral hygiene from a pharmacological view-point. J Pak Med Assoc ,

3l(4):89-95 (1981)

17. Almas, K ; Skaug N and Ahmad I. An in vitro antimicrobial
comparison of miswak extract with commercially available non-

alcohol mouth rinses. Int J Dent Hyg , 3(1):18-24 (2005) .

18. Koneman, E.W ; Allen S.D.; Dowell U.R. e/ al. Color atlas and

textbook of diagnostic microbiology. Philadelphia, J.B. Lippincott
(1e88 ).

19. Ratheesh,M. and Helen, A . anti inflammatory of Ruta graveolens

.L.on carrageenan induced paw edema in wistar male rats .Africian

.J.Biotechnology .6(1 0):1209 - 121 1 (2007) .

20. Mahmood , M.J.;Jawad , A.Y.; Huseein , A.M.; AL - omari , M. and

AL- Nabi , A. introantimicrobial activity of salsola rosanarinus and

Adiantum capillus var venerisint . J. Crude Druge Res . 27 : 14- 16

(le8e) .

21. Rojas,R.; Bustamante,B.; Baure,J.; Femandez,I.; Alban,J. and

Lock,O. Anti-microbial activity of selected Peruvian medical plants. J

.Ethnopharmacology 88 (2-3): 199 -204( 2003).

22. Ezmirly S and Seif-El-Nasr M. Isolation of Glucotropaelin from
Salvadora Persica. J Chem Soc Pak, 3,9-12 (1981 ) .

23. Al-Bagieh N.H. and Almas, K . In vitro antibacterial effects of
aqueous and alcohol extracts of miswak (chewing sticks). Cairo Dent J;

13:221-224 (1997) .

24. Almas, K, Al-Lafi, T.R . The natural toothbrush. World Health

Forum; l6(2): 206-210 (1995 ).
25. Darout, I.A. ; Christy, A.A. ; Skuag, N and Egeberg PK .

Identification and qualification of some potentially antimicrobial

27



0u-yr,-.Jri:llr!Jul!idti.-J+JletJsytJ.jdr.trtjrailJJ.4Jcjlll,:LJsjLlluFIijJIJ#{l
.jJ.,l

anionic components in miswak extract. Ind J Pharmac ol ,32(l):ll-4
(2002).

26.Darmani, H. ; Nusayr, T and Al-Hiyasat A.S. Effects of extracts of
miswak and derum on proliferation of Balb/C 3T3 fibroblasts and

viability of cariogenic bacteria. Int J Dent Hyg, aQ):62-66 (2006) .

27 . Hattab, F.N . Meswak: the natural toothbrush. J Clin Dent; 8(5): 125-
129 (t997) .

０
０
つ
４



2012`7ユ ユヽ|`23｀ 1ヽ ^11 も,五L口 lr」二4‐

“

θθ″J′θr″ぉ霞)メ』|こ肝社メ
`ふ

』■兵メしご沖」|■ヒリ|

い 」。― ●臓ド)
も,ユコ!れ国に亀釧r井 戸

2012/4/18岬 l」メむメ‐2012/1/3占コ|″壺むメ

ABSTRACT
I」s ofthc cyc h sparrow hawk“ εθ″旋r″お夕S)a dhmJり aCuve Ыrd,has been
examined by Hght and ElectЮ n Microscopy.For this study we used(12)healthy eyes.

The histological study revealed that the iris is a thin structure consists of thrce laycrs:

the anterior layer is epitheliunl, which is composed of one row of ceHs. The

inte:Hlediate layer is the stroma,which is charactcrized by containing muscle fbcrs

within loose connective tissuc. AIso the stroma contains coHagenous flbers,

flbroblasts,Inast ceHs,chromatophorcs ccHs and profuse blood vcssclS.The posterior

layer ofthe iris is the pigmented epitheHum.

Thc ultrastructural cxanlination of the lris showed that the pigmented epithelial ceHs

have irregular shaped nuclei containing one or rnore nuclcoH and their cytoplasm is

characterized by presence of heavily spread melanosome and fcw IYlitochondria.
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ABSTRACT
The cffects Of the chitin synthesis inhibitor(CSI)NovaluЮ n on egg hatch and on

larval developmcnt of Cα 〃οsθ br″ε力だ ″αθ夕″′郷 (F。)conCentration of O.001,0.0003,
0.0002 and O.0001 m1/L of water were tested. The effect of Novaluron at low

concentration dependent strongly on the exposurc period.At O.0003m1/L,cgg hatch

of Cl 〃αε夕′α′″s was totaHy inhibited ater 28 days at O.0002 1n1/L thc effect was

much lcss but inhibition increased to 66%in the 35 days experilncnt at O.00011n1/L

Novaluron was incffective.The viability ofthc larvae that hatched frorn the laid eggs

and devclopcd on untreated sceds of rittα 夕ηg“たタル″ (Walp.)Was also depcndent
on concentration ofNovaluron and exposure tirne,exposurc of Cl″ αθ夕′α′θs adults to

Novaluron― trcatcd sccds at O.0003 m1/L for 8 days or at O.0002 nl1/L for 36 days

causcd 1000/O or 97 0/O mortality respectivelyo At both O.0003 and O.0002■ 11/L larval

dcaths werc mainly in the flrst, second and third instars. Exposurc of Ct 
“
αθ″′α′θs

adults to treated secds lnay scrvc as a good model for cvaluating the effect ofCSIs on

intemal fceders especially Cα 〃οsοbr夕θ力洲 ″αθタル′″S(Fab.)。 The present study

contributes to our undcrstanding of CSI transovarial activity against intcmal storcd

product coloopterans whosc laⅣ al stage dcvelops inside the grain without contact

with the toxicants.
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