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Manuscript text (first submission) should be double spaced on one side of high
quality white -.{4 sheets (21.6x27 .9 cm) with margins of one inch all around the

page using Microsoft Word 2007 or 2010 using (doc.) type. The typing in Arabic
or English must use (Times New Roman, font size of 14 pt). The sections should

be arranged in the following order: Title Page, Abstract in English, Abstract in
Arabic, Introduction, Materials and Methods (Experimental), Results and

Discussion, Conclusion, Acknowleclgment (if any), Abbreviations (if any) and list
of References. The head of the sections should be capitalized, bolded and centered

and font size of 16pt. (e.g. ABSTRACT, INTRODUCTION, MATERIALS and

METHODS (EXPERIMENTAL), RESULTS and DISCUSSION'
CONCLUSION, ACKNOWLEDGMENTS, RBFERBNCES), and the others

(sub-sections) should be in sentence case and bolded as well.
Titte Page: Includes the title of the article, author's names with full names and

affiliations. The affiliation should comprise the department, college, institution
(University or Company), and should be typed as a footnote to the author's name.

The e-mail address of the author responsible for corespondence (who is
designated with an asterisk *) must be given at the first page under the name and

affiliation of authors.
References: All references should be cited in using the appropriate Arabic
nurnerals, which are enclosed in parenthesis (e.g. Polyurethane rigid foarns are

largely used as insulating materials for their cornbination of low density, low
thermal gonductivity and good mechanical properties [1-3].)
A list of references should be given in the end of the manuscript. References

should be typed single-spaced and numbered sequentially in the order in which
they are cited in the text. The number of the reference shor"rid be given between

two brackets [ ].
* Journal's paper
[1]. Metallo S. J., Kane R. S., Holmlin R.E.; Whitesides G. M., Journal of

American chemical Society. t25, 5, 4534-4540, 2003.

* Books:

[2]. Edward M. Handbook of Adhesives and Sealants; McGraw-Llill: New York,
2000.
Tables: Tables should be created using the Table tool in MS Word using font size

9 point. Tables should be numbered with Arabic numerals and referred to by

number in the Text (e.g., Table 1,2,3... etc.). Each Table should be typed with the

legend above the Table

F'igures, Schemes and Diagrams should be numbered in a consecutive series of
Arabic numerals in the order in which they are cited in the text (e.g., Figure 1 or

Scheme l).
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Broad-Spectrum Biofilm and Adhesion Inhibition by Levanase Purified from Enterobacter
a erog e n es E ntero bacter aerog e n es

Sahira Nsayef Muslim
Departrnent of Biology, College of Science, AL-Mustansiryia University

Articleinfo ABSTRACT
A novel strain of Enterobacter oerugenes isolated rronl ngri.,,tt,,,rn y-pr**-*t.

such as wheat, rice, and barely htrsks has the abitity to produce inlracellular levanase lvhenReccived 7/9/2014

Acccpted30/11/2014 glo.:-1:",?y1n_t!9t1ru1e. Levanase was purified to homogeneiry with a recovefy yietd of
5735%and22.5 foldofpurificationbyusingammoniunrsulfate at4oyosaturationfollorved
by ion exchange chrornatography on Sepharose CL,-6B coluurn ancl gel filtration
chromatography on Sephadex G-100 colurnn. The purified levanase inhibited the biofilnr
formation abiliry in a dose-dependent manner for all Gram-negative and Cram-positive
biofilm-forming bacteria.and fungi(biolilnr producers) and reve-aled antiadhesive activity
toward all tested bacteria and firngi since the highest antiaclhesive activity againit
Enterococctts faecalis was 93% and the lower antiadhesive rate r.vas 38% against
Staphylococctts oureus, thus the levanase has pronrising application as alterlative
antibiofihn agents to combat the growing nunrber of multidiug resistalt pathogen-

associated infections, especially in situation where biofrlns are involvecl.
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INTRODUCTloN
During refining processes, the husks that are renroved
from grains such as rice, wheat and barley contain aligh
level of nitrogen, phosphorus and potassiurn that aie
essential macro nutrient for plant growth and reproduction
and for growth of microorganisms such as pseudonronas,

lsteria, Bacillus, Paenibacillus and Enterobuctei [l).
Enterobucter.. aerogenes is a Gram-negative, nrotlte,
straight rod, encapsulated and non-spore fbrming
bacteriurn belong to the Enterobacteriaceae family.
Enterobacter is widespread in nature since it is found in
the soil, marine and fresh water, sewage, dairy products,
a number of seeds and plants and in the inteitines of
anirrals as well as humans tZ,3). E. aerogenes is part of
the normal flora of the human and animal gastrointestinal
tract and acts as an opportunistic pathogen when host
resistance is low [4], since it can cause diffeient
infections such as wound .infections, meningitis,
.respiratoly and urinary tract infections, bacteraemiiand

septicaernia. septic shock and abdominal cavity/intestinal
infections. E. aerogenes was not reportec.l to be
pathogenic to plants. It has been isolated fr.onr apple tree
root systems and has inhibitory effects against fungal
plant [5, 6].
Levans are a group of fructans; polymers of fiuctose
fornring a non-structural carbohydrate, rvhich is
synthesized frorn sucrose by the transfi.uctosylation of
levansucrase (EC 2,4,1,10). Levan is a . fiuctose
exopolysaccharide composed of D-fructofuranosyl
residues joined together bV f-e,6) arxl B-e,l ) glycosirlic
linkages [7] and produced by microorganisnrs as an
energy reserve and defense in addition to plants [g].
Fructan found in economically inrportant,p..i., such as
vegetative tissues of the temperate forage grasses ancl
cereals. and in the perennating organs of chicory,
artichoke, asparagus, dahlia, and the onion family. Levan
may be produced as intracellular or extracellular
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polysaccharide by some bacteria. Fructan that produced
by bacteria is called levan [9].
Levanase (2,6-D-fructanohydrolase, EC 3.2,1.65) is a
hydrolytic enzJme which cleaves beta-(2,6)- glycosidic
linkage of levan, producing oligofructan and./or fructose.
Levanase enzyme was produced by yeasts, filamentous
fungi and some bacteria including S/rep tococcus mutarrs,
Clostriclium acetobutylicunr and B. subtilis [7]. Levanase
has two rnodes of action, an endo-type and exo-type
levanase. Endolevanase hydrolyzes within levan chain,
releasing oligofructan with different sizes and fructose as
a product, while exolevanase hydrolyzes at the end of
levan chains, giving only single size product

[10].Biofilms are defined as comrnunities of microLial
cells growing on a surface and embedded in a self-
synthesized matrix contposed of extracellular polymeric
substances l2). The ntajor components of these
exopolysaccharides (EPSs) are considered the key
component of extracellular matrix, but nucleic acid,
proteins, lipids and other components released from cell
can constitute a significant rate in the biofilm matrix and
act as a physical substratum to maintain biofilm structure
and functions I l]. Exopolysaccharides have been found
to play an irnportant role in the initial attachrnent to a

sulface [2]. There are nulnerous examples of biofilrns
fornted by pathogenic strains rvhich pose serious
problems to human health, such as lung infections, ear and
eye infections, dental diseases, and urinary tract
infections. Deleterious biofilms are also problenratic in
industry becatrse they cause corrosion in heat exchangers
and pipelines for transferring oil and service rvater.
Biofilm cells survive highly resistant to antibiotics and
lead to rnedical treatment failure [2]. Therefore, in this
study we attetnpt to isolate new levanase producing
rnicroorganisrn besides purification levanase and
investigating the antibiofiLn and antiadhesive activity of
levanase against sorne biofilm fornring bacteria.

MATERIALS AND METHODS
Sanrplcs Collection
Thirty agricultural by-products santples rvere collected
fi'onr different fields in Baghdad city by using pre-
sterilized sanrple bottles and sterile spatula. These
sarnples included l0 sanrples from each of wheat, rice,
and barely husks. One grarn of each sanrple was
suspended in l0 ml of sterile distilled rvater and was shake
vigorously for l0 mints. Later, 0. l of the resulting liquid
was spread on the surface of the blood and MacConkeys
agars, then incubated at 30"C for 18-24 hrs. using L-
shaped glass rod [3].

Bacteriological Analysis
The bacterial isolates were observed for morphological
characteristics and identified using the tests guided by
Berge's Manual of Systernic Bacteriology. Suspicious
isolates of Enterobacler aerogenes were identified by
characteristic colonies (shiny colonies with entire margins
and convex elevation), Granr staining pattem and standard
biochenrical reactions like catalase test (+), oxidase test
(-), indole test (negative), methyl red test (-), urease test (-

),and ability to decarboxylate arginine,but not ly,ihe,
dtrate ulliza」 on test(+),abil■y tO moule[14,15].
Furthemore,the Enrarο らαcteF αθ″Og′″ιs isolates wё re
conflrmed using Vitek 2 system by using Vitek GNI card

(biO Me面 eux,France)according to the manufacturers

instructions.

Isolatlon and ldentittcation of Blorllm PrOducers

Urine samples and urinary catheters fronl patients

witll UTI were co:lected from twO hOspitals in Baghdad

city  using  standard  procedures.  The sample was

inoculated on the surface of blood and MaccOnkeys agar

plates: The plates were incubatcd over night at 37° C.
Chara● cHzatiOn ofisolates was carncd out by el■ ploying
inacroscopic,■licroscopic,physiological and biOclnenlical

tests[14],besides vitek 2 system according to the

nlanufacttirer's instructions

Dctection Levanase Production

l―Printary Screening:

Allthe bacterialisolates were inoculated on basalrnedium

containing per!iter((NH4)2S04:2_lg,Mgso4.7H20:0・ 3
g,CaC12 2H20:0・3g,FeS04・ 7H20:0‐ 5g,KH2P04:10.0
g)Supplemented with 2%(w/v)levan as the sole carbon

source and 20g/L agar― agar The bacterial gro、 vtll aner 24

hrs. of incubation at 30° C showed the prescnce of
levanase activity and then the diameters of clear zones

around the colonies were measurcd[16]

2-Extraction ald SecOndary Screening:

The sclccted isolates that gave highcr clear 2ones around

the colonies 、vere cultivated ill the basal medium

suppienlented with 2%(w/v)levan and incubated at 30°C
for 24 hrs.then the ce‖s were harvested by centrifuge at

8000 ×g for 15min The ce‖ s were 、vashed i:1 10 111ヽ4
potassium phosphate burer(pH 60)and resuspellded i11

1,1l ofthc same burfer.The celis were disrtlpted by ttla,s

beads(average diameter,0.l nlnl)fOr 15■ lints at 4° C
using the vortex.Residual、 vhole ce‖ s and ce‖ membrane
fraginents were removed by centriftlge at 8000rpnl for 20

lnin The resulting supernatant、 vas used as thc starting

point tO establish the levanase activity ill crude ceH

extracts[17]

Determination oF Levanase Activity:

Levanase activity 、vas assayed by incubating 2 ■ll
enzymc solution with 2 ml of10/Olevan in 10 mM citrate―

phosphate bufFer pH 7.O  at 35° C for 10 111in. After

incubation,the reaction was terminated by adding 2■ 11

of DNS reagent.The inixture was incubated in a boHipg

、vatcr batll for 10 ■lints. to stop the enzyme reaction,

cooled to roo■l temperattlre and the absorbency at 575

1llll WaS llleasured.Total reduci:lg sugar produced frbm

reactiOn 、vas quantined using the dinitrosalicy‖ c acid

(DNS method)[10].The Calibration curve was prepared
with fructose solutions of kno、 vn concentration and

blallks were siinultaneously run 、vith enzyme and

substrate solutions.One unit of:evanasc acd宙 ty was
denned as the arnouit of enzyme,which generatё d l μ
molc of fructose under the above conditions.

Estiination of Protein Content                
｀

つ
乙
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The protein content of tlie enzyrne vvas detel.utinecl using
Bradford dye rnethod with bovine ser.urn alburnin as a

standard [18].
Purilication of Levanase
The levanase that secreted by the selected isolate was
puritied ,afier the extraction step that described above, by
conventional techniques by nrodification the nrethod.that
described by [19]. Tlie crude lysare was fir.st subjected.to
207o saturation by adding solid antnroniLrm sullate, and
atter incubation for I lrr. the lrrecipitatecl ltrotcin rvas
renrevecl lry oentrifuge and discarded. To the rerrrainirr_s
supernatant solid antnroniuur sulfate was added stepwise
to .10, 60, and 80% saturatioll, and rhe precipitatecl protein
rvas harvested by centrifuge after each step. The pellets
obtainecl after each precipitation step were clissolvecl in a
snrall anrouut ol l0 ml\1 citrate-lthosplrate. bLrller pll 7 0.
and the protein solution was desaltecl by clialyzinr
overnight at 4'C against the sar.ne buffer. l-he pr.otelt
concenti'atioll and levanase activity were deter-r}lined in
the dif lerent l)rorcir) tl.itctions. 'l he diall zetl 1)r.orcin
solutiou \fas loaded on a Sephar.ose (.tL-(rlJ anion-
exchange colurnn pre-equilibrated with l0 ntM citr.ate_
phosphate bulfer pl-l 7.0. The colurnn rvas rvashecl ivith 50
nrl of the sanre but'fer., ancl pr.oteins were clrrtecl witlr a
gradient of NaCl fl'ont 0. I to 0.5 M. The active ll.actions
that shon,ing tlre higlrest levanilse activity rver.e ltoolcct
and appliecl to Sephhde.r C-100'coluurn tlrat rvas pr.c-
equiliblatecl rvirh 5 n.rlvl citrate-lthosplrate bufl'er pll 7.0.
'l'he colurnn was eluted rvith same bufl'er at florv rate 0.5
ruil/nrin. Protein concentration ancl levauase acti\/it), \\,ure
estin)atecl and the active liactiot]s were poolecl fbr firrthcr
stud ies.

Screening of tsiofilnr Formation Ability
In order to assess the biofilrr fonuation ability,of
Esclrerichit t.oli, Pseudotttottus ueruginosa, K!ebsiellu
ptreunnttiae, Staplt.1tl11ssg:.us tureus, I(ingellu liingue.
Ettterococctrs ./heculis an<l Cuntlirlu albicutr.s. rvell_
isolated colonies gr.own overnight at l7"C on tryl)tic suy
agar (TSA) ivere inoculated in tryptic soy broth (.ISB)
supplenlented r.vith 2yo (w/w) glucose (TSBClc)
Following incubation at 37"C for 24hrs., cultur.e
supernatants from each isolate were dilutecl t:200 in
TSBClc. Aliquots of bacterial suspension (200 1l;5 x 105
CFU/ml, final concentration) were transferred into a flat-
bottonred 96-rvell pol) slyrcne nricr.otite r plate. .l 

lre
niediunr witlior-rt the bacterial suspensiorr rvas usecl as tlre
nggative contloi. The plares rverb incubarecl aL j7.,C. lor
24hrs., cr.rltrire supematauts fiorn each rvell were then 

.

ciecarrtecl and planlitonic cells tvere renroved b1, 11,i151,1n*

lbi,ll,l:: tinres with pliosphate-bufiererl saline lpBS; pH
7.4) [?0]. Biofilnrs were r.insed r,virh rvarer.ancl srainecl lirr.
I nrirrt. with 200 pl ol Granr crystal violet. .stainctl
biofilms r,vet'e r.insed with water aucl then drieil, .I.lre

antount of crystal violet binding was quantitated by
destaining the biofllnrs for l0 nrinrs. rvith 200 pl ol33%
acetic acid and then the absorbance of the crystal violet
solution at 595 nnt was nteasurecl. All aisays rver.e
pertbrnred i to 5 times with similar.ly significant
decreases in absorbance values and the values were t.hen
averaged [2 | ].

Biolilnr :rnrl Adhesion Inhibition .,\ssays
The pulified levauase was tested for its potential to
prevent biofilm forrnatiorr of a biofilm producing bacteria
that rnentioned above. Levanase was added to the growth
mediurn at the tirne of inoculation and the cells wer.e
ailowed to form biofilm. Bacterial suspensions (200 trl;
5 x 105 CFU/nrl, firral concentration) \vere rnirecl rvith
different concentrations of purified levanase rarrging fi.ortr
250 to 430 pglnrl ancl rvith \\/ater iis ii control therr
tlansfelred into tlte;rlate The plate \yrts incrrbrreri nl 

-t7,.C

lbr 24 hrs. Biofilms rvere rirrsecl s,ith water anci stainerl
tbr I urint. rvith 200 pl of Gr.arl crysral violet. Stained
biotllms rvelc riusecl \,vitli \,vitter ancl dried. l'he anrount ot
crystal violet binding was quantitated by clestaining the
biotllnrs tbr l0 nrints. rvith 200p1 of ij% aceric acicl ancl
tlren the tbsorbance olthe crr stal r'iulet solLrtiorr at -iginrrr
rvas rueasurecj. All assays rvere perforrlecl j to 5 tinres
rvitli sinrilarly signiticarrt decreiises in trbsor.bance valrres
[19]. 

-l'he 
l)ercenrage of aclhesion inhibition by the

purificd levarriisr. firr eaclr pathoscrric bacter.ia rrcr.c
calcrrlated fiont the equation that describecl bv [22l.

Pelcentage of an adhesion inhibition (%): tl-
t*a)lxroo

.\ rel'er to the absorbance of 1he rvell ii,itlr the purifiecl
levaniise arrcl l\o refer to tlte absorbance ol the contr.ol

'rvell.
Statistic:rl Anall,sis
'fhe least significant clii-ference (l,SD) test rvas usecl tcr

sigrtificantlv contltare ttetryeel pleaps ()lt 0.05 te'el trl
probability.

ITIIS Ut,'I'S,,\ND D ISC USS IO N
lsolation ol' Enterobocter eerogenes fr.om Agriculturnl
by- I)rotlucls
F ifieen isolates of Enterobucter oerogeilcs rvere oblainecl
arnorrg .)0 sanrples ol' agr.icLrltrrr.al wasles (figure_ I 1.

Seven isolates l17yo) rver.e isolatec.l tr.onr rice hLrslr
samples, 5 (il%) tionr wheat liuslt saurltles ancl -3 120ozo)
fionr barely husk saruples. Accor.clitrrr to these results rice
husli was tlre best source tbr isolation o| Erttcrobut.ter
uerogettes. The organic ruater.ials such as straw, rice
lrulls. shavings or. sar.vdusr sul)port higlrer. bacter.ial
populations thill) rron-organlc rnatet.ials.'l.he ntost
conrrnorrlv isolated bacterial str.ains fi.orl decorlposirrg
lice str';rrv inclLrded Lislcriu s1t. ancl Entarobtre.ler sp. thilt
aplteared in initial stalles of cleconrposition arrrl
Psetttlotttottu.r's11. in tlre late stages (huslis olcler.tlran one
nlonth [23]. 'l-lte content ol- car.borr. nitr.og(.r) ancl otlrcr
nutIitional elenrents irr cereal are inrPortant lirr thc _qr.0rr rh
anri plorluclion of nricr.obial erorvth [24].
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Figure l: Sorrrces and lsolation Percentages of Ettterobacter arrofrr,",

Detection Levanasc Production
The producers for levanase were screened by trvo u,ays,
in the prinrary screenillg it rvas found that nine
Etierobacter flerogettes isolates produced a clear zones
around the colonies and Enterobocter oerogerrc.e R2

showed higher level of production of levanase. All these

. Sci . Vol. Ze. Uo Z. :Ot S

nine producers.then subjected to secondary screening and
the results demonstrated that these isolates gave levanase
activity ranging from 8. l3 to 17 .49 U/ml and
Enlerobacter aerogerres Rz had rrrixinturn level . of
productivity reached 17.49 Uh'nl (table-l), thus this
isolate was selected for further studies. Miasnikov [10]
reported that itrclusion of levanase in sonre systerns would
lead to hydrolysis of high-molecular-weight levan or'
inulin to products that rvould act as inducers for levanase
s-v-nthesis, and found tlrat levanase expression was
decreased at high fructose concentrations due to a

,.o,u,"gatabolic repression effect of fructose. A study done by

[25] showed that levan rvas found to be a good inducer of
levanase enzymes and levanase was established for the
hydrolysis of levan in order to produce
fructooligosaccharides rvith variable degrees of
polyrnerization. The levanase that produced by large
nrajority of Bocillus sl). isolates degraded levan
predominantly or exclusively to fntctose II0].

Purifi cation of Levanase
The crude extract obtained by centrifuging a disrupied
cells using glass beads was used as the crude errzynre
solution and subjected to fractionation step by solid
arnnroniurn sulfate rvith 20-80% saturation and found that
40oZ saturation led to increase the specific activity to
17.06 U/rng. After arlnrolriunr sulfate precipitation,
dialysis step was used to reurove the inrpurities and
unwauted proteius. The dialyzed solution was applied to
Sepharose CL-68 colunrn (2.5x 25cnr) previously
equilibrated with 10 mM citrate-phosphate buffer pl'l 7.0.
The colunrn was thoroughly washed with the sarne buffer
and the adsorbed enzyure was eluted with a gradierrt of
sodiunr chloride ranging from 0.l to 0.5M with the sarne
buffer. The elution led two protein peaks to appear and
levanase activity was observed in the first peak (figure-2).
The active fractions were collected and loaded on
Sephadex G-100 that was previously washed rvith 5nrM
citrate-phosphate buffer pH 7.0. The elution with the same

buffer revealed one proteirr peak that contained levanase
activity (figure-3). The levanase was purified with
57.85% a yield, 22.5 fold of purification and a specific
activity of 77.41U/mg protein as shown in table (2).'
Bergeron and Burne [26] reported that more than 90% of
the inulinase and levanase activity of Actinonyces
noeslutttlii was in a cell-associated forrn. The levanase
produced by Pseudontozcs strain K-52 was purified to

hornogeneity by (Nllr)zSOa fractionatiorr and successive
colurnn chromatograplry on DEAE-cellulose. phenyl-
Toyopearl 650 M, Sephadex G-100 and hydroxyapatite

I l 9], also the levanase isolated from Streptot ryces sp. was
purified to hornogeneity by several procedures including
anrnronium sulfate fractionation, DEAE-Toyopearl 650M
ion exchange chromatography, phenyl-Toyopearl 6501r{
hydrophobic chromatography, Sephadex G-200 gel
fi ltration, and hydroxyapatite adsorption chromatography

[25]. ln contrast, levanase produced in Rhodolorula' sp.
rvas purified to approx. 26-fold by anrnronium sulphate
precipitation, DEAE and gel filtration (Sephacryl 5-200)
chronratograplry 1271. The extracellular of Actinomyces
vrscosns ATCC 19246levanase was purified about 3,70 l-
fold in I l%o yield from the bacterial culture supernatant
by amnronium sulfate precipitation, followed by DE52
column chromatography, Sephadex G-100 gel filtration,
hydroxylapatite column chronratography and Bio-Cel A
l.5m gel filtration [28].

rablc l Activity for Enre roba c t e r Isolates

Isolate
No.

Diarneter of
clear zone( urrrr)

levanase
activity (U/ml

IsOlate No Dianreter of
clear zone(nrrn)

levanase activity
(U/ml)

L'a Rr l.t2 Ea \Y2 9.44
La Rz つ

４ 7.49 Ea Wt
/irz R3 19 2.45 Eα V`4 1015
EaRa, 5.03 EaWs
Ea Rs Eo Br
Eα R6 1087 Ea Bz 8.13
どα R7 19 r.98 /Jα BR

EaWr
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FigLire 2: Purilica(ion of l-evanase iiot;n Enret,obctctet, cterbgenes Rzby
Using lon Exchange Chrornatugraph), orr Scpharose Cl.-6B Colunrn

l-rgLrlc 3: Punllcation ot'Levanase fton, Enter.obacler.ncr.ogeirc.r R. bv
Llsinc (lcl Frltratron Chronratoeraphr on Sephi.lde \ C- 100 C olurnn

l｀ tlblc 2 Procetlrrre

Scrccning of Biot'ilnr liorrnation Ability
Different bacterial genera assayecl to procluce biofilrn ancl
found that tliese slrains shorvecl a diff-erent potellrial to
fblnr biotllnt.'1'he highest biofilnr level rvas tbr,urecl by,

Klebsiellu pneumonioe, folloi,ved by Etrleroc.octtts
.fueutlis, thus tlrose isolates classifiecl as good biotilnt
iblmels While Pseudomonrc ueruginosl an(l
Stuplt.ylococcus uureus produced lower level of biofilnr
and cotisidered as poor biofilnr fot.nter.s.'On the other
lrarrd, Esclterit,hiu coli, Kingellu kirtgue and C.undidu
ulbicotts. produced a nrecliuni degree ofbiofilnr and the
lesults obtairred ale revealed in figLrre (4).'l'he ability t,
colonize olthe polynreric sr-rr.lace that associatecl rvith rhe
ability to aclhele to nraterials and ro lor.nr triolilur b1,
fbrnring multi-layelecl cell cluster.s, is entbebbecl in extr.a
cellular ntalel'ial and is consider.ecl an impor.titnt factut. irr
tlre patlrogenesis ol bacteria[29]. lixoltolysacehlritle
lEPS) is one ol the uritin constituenrs ol the biofllrn
e\tlacellulal nratllx,. each biofilnr-lbrnting bauteriunr
produces distinctive EPS conrponents. This EpS provitles
a l)rotection fi'ont attacli b1, the hLrrrian irtnate inrniune
systenl [30]
Iliol'ilm and Arlhesion Inhibition Assays
To evaluate the spectlunr of ;ttrrified levanAse antibiofllnt
autivity, several a(ll)erer)t bactei.ia an(i finrgi rrerle trsc.l.
'l-lie results showed that in tlre presence of levanase the
biofilm fblnration abiliry was significantly reclLrcecl in a
close-depencleul ntanuel. for alI Crant-negative and Crartr-
positive biofllnr-fornriug bacteria ancl tirngi (figure_4).
'l'he pulified levanase also revealecl antiadhesive acrivit),
torvards all tested tracter.ia and firngi ancl it shorvecl the
higltest antiadhesive activity agaiust Ettterocot.t,tt.;
Jitec'ulis r.vith 9i% followed by 88% ancl g5yo agiriust
Pseudontotrus uerugitrosu and Cundidu ulbic.rtns. ln
contrast, Escherichiu coli and Stoltltl,lococcus ilureus
revealed lower antiadhesive rates witl-r 44oh and lg%,
respectively (figur-e-4). Tlrer.e ar.e three niodes ol. action
fbl rnost antibiofilnr polysaccharicles, they nray act as
srrrlactant niolecules that modi! the lthl.sical
clraracterisrics of bacterial cells aud abioric sur.taccs. rhey

act tts signalling nrolecules tlrat uroditlecl eene. erpressir.rn
of biolllnr fbrnring bacteria, or a comperitive inhibition
of rnultiValent carbohydrate-protein inter.irctions [J l].
The purified Ievanase ability to inlribit both the biofilnr
tblnration and the adlrcsiorr pr.operrics ol' pathogcrr ie
bactelia clentonstl'atecl tliat levarrase Iras prontising
application as altentative antitriofilni agenls to conrbat the
glo*,ing lrurlbel of' nrLrltidrug resistant pathoqen-
associated infections, especiall\1 in situation rvhere
biofllrtrs are involved.

Puril ication srep Sizelnrl) Levanase
activitr, (U/nrl)

l)rttteirr cottc
(n)q/nrl )

Specilic acrivin,
(Ui llrc)

Toral
ilct tY r I

|)tl「 illctitill,

it)|(1

Yic d(%))

Crude extract 1711 216 311 55S08
|

(NH.):S04
DrCCloltatl(

2611 1 53 17()`、 41776
| 718ヽ

Scpharosc CL-6B 3042 1 04 2925 36504 85 6540
Sephadc、 G‐ 100 3229 ()43 77 11 29 5785

Enterttbac'tet
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concentration in sera and seminal plasma of patients compared to fertile men.

Methods: Sixty six male (infertile group), and25 fertile male (conhol group).
patients and confrol group's seminal plasma & sera were analyzed using ELISA technique

to determine lL-l beta and IL-18.
Results: The mean of IL-l beta levels in control group (normospermia) in sera and

seminal plasma is (92.1 &31.7) pg/ml, respectively, while the mean of IL-18 in control

group (normospermia in sera & seminal plasma is (410.8& 141.3)pg/mL.

Whereas, sera IL-l beta in patients group is (13.2,41.6 & 59.8), it is in seminal plasma

(5.1, 13.9 & 22.4) pg/ml in azoospermia, oilgozoospermia, and asthenozoospermia,

respectively.
Sera IL-18 in patients group is ( l3 1.8, 267 .3 & 226.6), while in seminal plasma it is (50.1,

92.7 & 81.8)pg/ml in azoospermia, oligozoospermia, and asthenozoospermia,

respectivelY.
beta & IL-18 mal,play an important role in pathogenesis
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Conclusion: The cytokines IL-l
of male factor infertility.

INTRODUCTION
Clinical studies frequently use a one year period to
exposure for defining infertility[ I ].
Male inferlility is a multifactorial syndrome

encompassing a wide variety of disorders and more than

50% of inferlile males, the cause of their infertility is

unknown (idiopathic) and can be congenital or acquired,
however, they include several factors: gepetic,

immunological, and environmental, as well as hormonal
imbalance [2].

5. Occupational and environmental factors, exposure to
radiant heat, radiotherapy, irradiation, and
chernotherapy.

6. Diseases of the testes such as tuberculosis and
syphilis.

7. Endocine cancers such as hypogonadotropic,
hypogonadism, hyperproluctinaemin, and
hyperthyroidism.

8. Systemic disease like diabetes mellitus, hypertension,
cardiovascular disease, renal failure, liver and
gastrointestinal diseases.

9. Premature ejaculation, retrograde ejaculation, and
ejaculation failure.

The cytokines are low-molecular weight soluble protein
messengers that are involved in all aspects of innate and
adaptive immune response, including cellular growth
and differentiation, inflammation and repair[4, 5].
The cytokines play a multifactorial role in the
reproduction physiology of men and women [6], and

Also, the most common causes of male
cleared by [3]are:
1. lncomplete sperm collection and use

which contain spermicidal agents.
2. Varicocele.
3. Cryptorchidism: failure of descent of the testes in the

scortum during fetal development.
4. Infection with sexually transmitted diseases.

inirtility as

of condom,
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those produced by Thl& Th2 cells can influence pperm
fertility potential [7].
IL-1 beta plays an important role in differentiation
ofcells, it is also involved in apoptosis, as well as it takes
part irr physiologic control of reproductive system
especially in male gonads tgl.ll-l beta is secretid by
rnacrophages; it is believed that it acts as a paracrine
regulator of growth and differentiation of seminiferous
cells during spermatogenesis [9].
IL-18 is one of a number of pro-inflammatory cltokines;
the activities of IL-1 8 appear to be species ip."in., tt ,
important function of IL-lg is regulating f.unctionally
distinct subsets of T-helper celis required for ail
rnediated immune response, also, it works as a grpwth
and differentiation factor for Th1 cells [10].
The aim of the study is to evaluate IL-l 

-beta 
and IL_lg

in the sera and seminal plasma of fertile and infertile
rnen in Baghdad.

MATERIALS AND METHODS
A total of a 9l individuals (66 infertile patients and 25
apparently healthy males as control group), whose ages
ranged between (20-59) years, were studied. The sernen
specimen and sera of patients and control group were
collected during (March-June) 20 I 4.
The semen specimens were collected through
masturbation after 3 days abstinencein a sterile
container, the samples were incubated for 30 min at 37oCfor liquefaction. A routine semen analysis was
p:rformed upon liquefacrion according to (Wi{O) tlll.
The remaining of semen sample was centrifuged at 1000
rpm, then seminal plasrna was separated in sterilzed
tubes, stored at -20oC until fufther analysis.
Concentration motility of spermatozoa, morphology,
sperms, agglutination level and leucocytes (pus cells in
semen specimens) in counted in one mL of semen were
evaluated.
After exarnining of patients and control groups' seminal
plasrna, 2-3 mL of their blood also .oll..tid in plain
tubes, centrifuged, and then stored at (-20"C).

Statistical Analysis:
The results were presented as mean + standarcl deviation
for better comparison with relevant data. Also, frequency
percentage was used to describe the study variables.

Assay Procedure of IL-l Beta by ELISA Technique:
l. All reagents and samples bring to room temperature

before use.
2. l00pL of each standard and samples was added into

appropriate wells, which covered and incubated at
37oC for (2.5)ks.

3. The solution discarded and washe<i5 times by
multichannel pipette.
lOOplof the prepared biotinylated antibody was
added to each well, which incubated for I hr. ai 37"C,
The solution discarded and washing was repeated.
l00pl of the prepared streptavidin solution was
added to each well, which incubated for 45 mints. at
37"C with gentle shaking.

7. The solution was discarded.
8. l00pL of TMB was added to each

incubated for 30 mints . at 37oC in dark
shaking.

well, which
with gentle

9. 50pL of stop solution was added to each weli, and
read at 450nm immediately.

Assay Procedure of ILlg by ELISA:
l. All' reagents and samples bring to room temperature

befiore use.
2. l00pl of each standard and samples was added into

appropriate wells, which covered and incubated at
37oC for (2.5)hrs.

3. The solution discarded and washed 4 times by
multichannel pipette.

4. lO0plof the prepared biotinylated antibody was
added to each well, which incubated for I hr. ai 37"C.5. The solution discarded and washed once again.6. l00pl of the prepared sheptavidin ,jution *u,
added to each well, which incubated for 45min. with
gentle shaking.

7. The solution was discarded and the. washing
repeated.

8. I00pL of TMB was added to each well, which
incubated for 30 min.

9. 50 pL of stop solution was added to each well, and
read at 450nm immediately.

RESULTS AND DISCUSSION
The spermatozoan count in conhol group was
69.1 , t 06/mL, while ir was significantli (p<0.05)
decreased in asthenozoospermia qi.q"rcitit and for
oligozoospermia is 6.3 " I 06/mL. the uroorp"*i,
patients showed no spermatozoa in their specimens, table(l)

Table l: Spermatozoa Count in lnfertile patients & Control
1

Group No. Spermatozoe Count + S
ErI05mL

Asthenozoospermia 47.4!1338
Oligozoosnermia 6.310.79-r

Azoospermia 0.0010.00
Control 691+202^

Different letters significantly diflerence (p<0.05)
between means.
Tablc (2) 

_ 
shows the progressive motility which was

significantly (P<0.05) decreased in asthenozoospermia
and oligo-zoospermia patients compared to controf group
14.1.., 9.2 respectively, vs 54.lyo, but non_progressivl
motile was 31.9,47.1 respectively vs 23.1o/o or immotile
5!.1 

. _& 43 .7 , respectively, vs 22.g%o. spermatozoa
significantly increased in patients.

４

　

　

５

６
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C ro u1t/Ycrtr

No °
/0 P. Valuc

20-29 5 7.57

0.01

S.ignilicant
dit'terences

5909
40-49 1669
50‐ 59 o 1363
Total 100%

t-evel ol lL-l beta is (P<0.05) significantly, lorver irr
azoospeflnia sera than tlonltosl)eilIiit,
asthenozoospenltia, and oligozoospernlia sera (P<0 0 l ),
wlrile tlre level of this interleukin was lou,er in
azoospelnria seutillal plasula than llonuosl)enltia.
astherlozoospenria, an(l oligozooslterrlia setnintrl
plasma, table (4).
Different Letlels: .significant difference ( P<0.0)& .

(P<0.05) betlveerr rneans of sera and senrinal fluid.
Table (5) shows that lt--l8 level is lower in azooslteinria
5eril than tiot'lllosl)en.llia, aSthenozoospel.nria, al)d
oligozoospelntia sera (P<0.01), wheleas, the level of this
intelleLrliin is loivel in azoospennia sentinal plasntrr thurr
'rtolrtrospelrnia. astllenozoosperriria, antl oligt.rzo,rspelnriir
serrrinal plasnra (l'<0.0 I).
Dilferent l-etters: significant dif'ference (P<0 0l )belrveerr
nreairs ol f-ertile and infeltile.
The spel'lnatozoau concelttration correlates rvitlr
pregnancy rate and tirtre of pregl)auc), Il2], arrd is a

pleclicator of conception II.il.
The observecl significant dif-ferences betl,cerr
astlienozoospet'ntia, oligozoospelniia and conrrol group
aglee with I l]guide tllat statecl the lorvcr ref'erencc liruit
in eaclr groLrp, as \.vell as the contlol fits the obligatiorr ol'
srrch gLricle. Thelefbre, the obselvecl significarrt
dilfelences in spenlatozoan conceutratiorr betu,eerr
oligozoospermia, asthenozoospentlia, aud contr.ol groulr
ale c.rpectcd.
'l lre prcser)t linclirrg ol progressive nlotilir), in.
ol igozoospernria and astheltozoosperuria patients stroneli,
suggests that sltelnr ntotility is an intportant fhctor rela{ed
to male fertility. Furthelmore, it lias been suggested that
speflh ntotility assessntent can be used ntore directly to
adclress. problems affecting the ntan ancl his reproductive
organs, tlle preseltce of inflanrutatoly eells suggests at)
onloing inllanru'ratoly reaction and in addition, rhe
spernratozoa, which are exposed to senrinal resicular fluicl
shou, rlecleased nrotility, survival & ltroductiotr ol the
s1)elnr clrronratin [14J. So, it indicates that an abnornriil

Tablc 4‖ _― l Bcttl Lcvcl and C

1:lblc 5, ll ―18 Lcvcl
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ll

sequence of e-jaculation cau cause tlecreased sltelnr
ftrnction. Reduced spernt ntotility can therefore be a

syl-nptoln of disorders related to nrale accessory sex gland
secretiorl and to the sequential emlttying of these glands

lr5l.
Effect of age on nrale inf-ertility inclicated in age grorrp
(30-39) years, which was (59.09%)of toral infertile
patients, because the percentage ofntarried rnen are nruch
higher in this age group rhan other ages, this could be
becausc ol'lorv tlnancial status resultecl bv continuorrs
\vars tlrat taken place in oLrI courrtr'1'but rloe s rrclt cor-r'c.ltrtc

to a known hyltothesis, dLre to the fhct that lraqi fanrilies
consider this age suitable lor nralriase. tlrese results allree
rvith otlrel slr.tdies rvhich revealed rhat 7(rc,i, of infertile
cr.ruples aging 125-3zt) years [16].
l'he concelltration of lL- l beta of int'ertile nren's serninal' plasnrh and sera was significantly lelatecl to seminal rouncj
cells and leLrcocytes per ejaculate, as i.i,ell as senten
quality ol paranteters ol spernt {irnctional cepacitr,Il7|
It is believed tlrat the increased level of lL- l lrera coukl

'danlage sl)enuatozoa by stimulating lipid peroxiciation in
theil cellular nrenrbr.aues[18]. ln this study. our
observation seeuls to be contlrnred by clinical rel)orts ()l
elevated lt--l beta level in nten, rvhour diagnosed rvith
clilonic prostatic and pelvic ltain s1,nch'onie I l9]. ll-- l treta
is an inrpo|tant ,Ie(liatot ol- the inflanll'ltiltor)i response,
and is irtvolved in a varie ty of cellular activires inclLrding
ecl I prol i leLirtion, di I'ftrcnLiaLion, antl trpoptosis | 20].
Il.-18 rnl{NA is explessed in a rvide vari!-t)/ ol cell\
irrcluclins hc.;;ittic kLrpf'fbr cells. rlacrttphases.'l- cells. I]
r:ells. dendritic cells. astloc),res. lrncl nricr.oglial eells. lt
Itas a priniary ancl 3 tlinrensional structur.e. rvlticlt
lesenrbles tlrat ollL-l arrd IL-18 receptor syster)1, an(l its
signal-transductiorr pathr,viiy ol analogous to those of l[,-
I recelttor, ntal<ins lL-lli parr oill_-l fanrill, [2 l].
l-he IL-l8level in patients'serrrcrr arrd ser.a is incr.easerl
conrparecl to azoospennia inclicates that IL- 18 rnay be
intportant in male leplorluction. I lorvever., senren volun.rc..
density'. Ibrrvarcj ntoventent l)ercentage. itct i vi t\,. sLrrviva I

late, ancl norntal ntorpliology rate of the sper-nts [22].
Flom the l)resent study. rve can conclLrcle the correlatiorr
betrveen tL-l beta and IL-18 levels in patients' sera and
senrinal ltlasnra ancl the rate of patltologic slternratozoa in
oligozoospcrntia and asthenozoospenlia groul)s
conrpared to azoospennia glorrp, rvhich suggest the role
ol'these c),tokines in etiologv of teratozooslternria.

rtrol Groutrs Sera ltrd Senrinrl l,lirsrrrir

Studicd (.) tol(iile Sturlietl Croults trlcarr+S.D pg/1111
( lontrol Nolnrostrcrrrria .{stlrunozoosglcrrrria O ligozoos pe rrrr iir -\z0osl)cr

ll― I Bcla
S erun.r t12 1+63 i9 s+l grr |10「 36｀ 132+2 1

Senrinal Plasma 3I l+l 7 -l+l , 13う +14t SI+071)

Studicd (lyt0l(iDc Slutlicrl (iroups )ltarrtS.l) pg/rrrl
Oontrol Nornrospernrirr .\ sth crrrr zoos pc rrrr i ir ( )l igrrzoos trr l rrr iir \ zorrs pc lrtt ia

11´‐18
Serurn 410S■ ||り 22()61871 2673+り 6ゝ li l ti+6 tiD

Serninal Plasnra 141 3+79ハ 81 8+61 927+73 501+41
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Articleinfo ABSTRACT

Our study'used cryo-injury rnodel to induce myocardial infarction in adult male rats by using
liquid nitrogen (-196 co)and investigate the physiological changes during acute and chronic
M.l through checking serum blood biomarker (Troponin-l), and doing scoring between the
biomarker and the histopathological changes in rats myocardium in different period time
we used a total of 35 adult male rats and divided them in to subgroups as following:
. Fifteen rats for induced acute myocardial infarction (4/hr., 8/hr. 24lhr.).
. Fifteen rats for induced chronic myocardial infarction (7ldays, 14ldays,28ldays).
. Five rats as a control healthy group.
Troponin-l increased significantly at 4 hours post experimental induction of myocardial
infarction and persist significantly high for 7 days then decline later on.
The histopathological changes during .acute and chronic M.l reflect the physiological
changes in concentration of cardiac biomarker (CTnl).
On this results showed highly significant(P<0.01) increase in concentration levels of serum
CTnl at 4/hr. post experimental induction of M.l this results means the importance of CTnl
as highly specific ahd sensitive tnarker of myocardial necrosis ; and The histopathological
changes during acute and chronic M.l it is close related with physiological changes occur in
cardiac biomarker concentration and appear early in blood.
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INTRODUCT10N
Myocardial infarction (M.l) or acute rnyocardial
infarction (A.M.I) remains a leading causes of mortality
and morbidity world wide ( I ) acute nryocardial infarction,
commonly known as a heart attack, results frorn tlie
interruption ofblood supply to apart ofthe heart, causing
heart cells die.
The study of certain biomarker and histopathological
changes during acute and chronic myocardial infarction
can be induced in experimental rats by cryo- injury model
by using liquid nitrogen (- 196 c" )(2,3).

During the past several years, a great achievement has
been nrade in the managenrent ofcardiovascular diseases
depended on the use experimental animals, this has
ailowed the development of many effective treatment
strategies (2).
Several biomarkers have emerge as strong predictors of
risk among patients presenting with acute myocardial
infarction as Troponin-l (Tnl) which release by damaged
Myocardiocytes (2).
The pathophysiology alteration that transpire during
myocardial infarction occur in two stages: early changes
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at time of acute infarction and late changes during
myocardial healing and remodeling (3).
The focuses on the role of froponin_l as a predictive
marker of myocardial ,".roiis and reflects the
histopathological changes during acute and chronic
myocardial infarction.

MATERIAL AND METHODS
Laboratory Animals:
In the present study, 30 adult male rats (Rauus rauus
noruegicus albinos),weighting 250 _300 g. were used as
the M.l model to induced tvt.iUy cryo_ injury model and
divided to three groups each group lontain irats in case
of acute or chronic M.l and sacrifiid in the following time
(4 I hr ., 8 lhr., 2 4 lhr.), (l / day, | 4 / day, 28 / day) respecii vely
all.gro.ups compared with 5 aault mate'rats healthy
weighting 250 -300 g. as a control groups, these animals
were obtained from the animal hourl in college of
medicine in Baghdad university, during the study,"these
animals were subjected io uniied Laboratory
circumstances in temrs of light, temperature and
ventilation and were given waterlnd standard rat chow
continuous..

l\Iyocardial Infarction Model:
Myocardial infarction was induced following a
standardized protocol :

30 adult male rats weighting 250 _300 g. were
anesthetized with diethyl ether l0 mg/100 g. under aseptic
condition, the rat piaced a ,r;;; ioJi,ion on. u
ternperature control plate (37 c" ).
Shaving the chest from hair and sterilized by antiseptic
solution (Alcohol 70 %), the rat heart was exposed
through a 1.5 c.m left lateral thoractomy incision.
Cryo -injury was produced with a allminum or metalprob (0.5 c.m in diameter) cooled to _ 196 c" byimmersion in liquid nitrogen and was uifti"A l.n
ventricular (L.V) free wall for I5 second periojs with a 5
second rest, this procedure was repeated'two tinres and
infarct area was visualized
The muscle layer and skin incision were closed by silk
suture size -5-0 and 3-0 respectively and the animals rvere
returned to their cages and carefully monitored for 4 hours
post operatively, dressing the incision by use fucidin
cream antibiotic and use benzathin penciliinG (1500 u/
ml) and procaine pencillinG (1500 u/ml) *"r. gir.n int.i
muscularly (0.4 ml per rat) after each-operati-on twice a
day for the first 48 hours.
Animals.were divided into two experimental groups:
First groups: Acure MI (4/ltr., glhi.,24lhr.) (1"5 rats).
Second groups: Chronic Ml (7/day, Uldiy',2glday) (15
rats).
Collection Of Blood Samples:
From each rat (acute M.l groups, chronic M.l groups and
control groups)2- 3 ml of blood were aspiratio-n from rat
heart by syringe 5 ml after use diethyl etirer as anesthesia
substance, then serum was separatei by centrifi.rgation at
3000 rpm. For l0 minutes, then coliectea ,"r-r.-**
diyit"!. into (l mt) smail atiguots and immediat iy fro."n
at (- 20) c. until used.

Detection Of Troponin I(cTnI) by ELISA
Immunoenrymometric assay foi quantitative determination
of Troponin I (CTnI), in rit's serum has feei-caniea out.The kit used was provided by monobind fNC.-"orp*y _
USA
Collection Of Tissue Samples:
All the rats were sacrified ior the final experiments (AcuteM.l groups, chronic M.l groups ana controi groups) bydiethyl ether.
The chest was opened and removed the heart, and then the
tissue samples of left ventricle from the inhr"t ,one anOcontrol groups were collected and then fixed with l0 %formalin .

Slatistics
Data.were collected and analyzed using SpSS version
l0(package for social science). All data Ir" .xpr.ssed as
mean I SD. Comparisons between groups were performedwit! .th9 use paired rtest. pcb.05 was Jonsidered
statistically significant ( I g).

Besults : A- Table I shows elevated concentration levelsof CTnl in rats serum in all study groufr--of 
""ut"myocardial infarction (4lhr.,glhr andZilti.;V.rsus control

groups, the mean and standard deviation (7.43. *675 ),(4.99 + 0.70 ) and (1.60 + 0.81) respectivlly comparea
with contro[ group (0.G t +0.1 I ) (iabt; I ).

Table I: The concentrate levels of Troponin_I (CTnI) (nglml).in raSserum of acute M.l and control.

Study
Groups No

The Concentrete lrvels Of
Troponin-l (CTnt) nglml 1-t“ t

lllean + SD.
Control 5 061■ o:1
4/hr 5 743■ 068 2234''
8ハ r 5 499■o70 1382●
24/hr lω 却 81 273●

Highly significant ar く001,見詰きarr:IWlll篠号t島

Study

Groups No.

The Concentrate t,evcts0f
Troponin-I(CTnI) nq/ml

t‐ test

Mern * SD.

Control 06:JЮ ll

7/dり s 5 191ヨ09o 324●

14/days 5 i38■078
28/days 5 064■029 024

B― Table 2 shOws increasc in the means Of cTnI
concentratiOn in a‖  rats study groups in chronic

I翻 }ciI曲 憮 IRI辮

TaЫe 2:ne concentrate Lvds Or Troponh_I(CTnI)(ng/mり
島 raもserum o「 chrOnic M I and cOntrol

14

* Significant at the level (p< 0.05)
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I I istopathological Study :

l- Acute NI.l: During A.M.l the rats lrealt nluscle
(rnyocardium) show diff'elerli histopathological charrges

during serial period of tirne (4lhr,&lhr. and 24lhr.) which
is can be sunrnrarized as:

At 4ihr. a myocardial infarction histopathology is seen.the
coagulation necrosis with edema and P.M.N. infiltration
begins. Pictrrle 12).
Ivioreover, at 8ilrr'. theie can be seen band rrecrtlsis iri
nralgins,as well as beginning of neutloplril cells
infi ltration.pictule (3 ).

At24lht. there is cor.rtinued cardiac rnuscle fib.ers neclosis.
rvith loss ofnuclei, striation and increased infiltLation ol
neutlophil cells to ir.rterstitum.picture (4).
2- Chronic IVI.I: At the day 7 of Vl.l tlie aclLrlt ntale rars
lefi ventricle cross sectiorls shon, the beginning ot ncclosis
cardiac nr.rscle fibers, and fbruration of fibrosis. presellt
libroblast cells and appeal collagen fibcrs.Picture 15).
N,loleover. at clay l4 of' Vl.l the ntyocarcliunr rats sectior)s
show inliltratior.r ol nronocyte cells predorninant
nracropliage cells and present fibroblast cells.Pictule (6).
On the other hand, during 28 day ofN4.l rhe niyocalcliunr
section shows get inclease collageti deposion, clect'ease
cellularity, fibrosis, and ctrrdiac rnuscle flbels beconre
hypeLtrophic with establish fibrotic area. Picture (7).

・・　
　
　
一ヽ
一●
・一一
一
一
一
・
一‥‐‐・‐‐一
一
　
・一
一　
　
一一一■

・ 一一
一
一
・一
一
一
一一
一一
、一
一
・一
一一
一
一
一
一
一一
一
一
一　
　
　
一一
・

・ｍ
　
　
　
一一一・　一
一
一
一
一一
・
・・一・一一
一
一
一一一
一
「一　
一一
．

Ｈ
　
　
　
　
　
一「一■

一̈
一　
一
‘
　
．　
・　
　
ｔ
一
一
．　
　
．　
・　
　
　
一
・

一」
　
　
ャ・一
一
一一
一ギ
一
一一
一
・
・一
二
一一
一
一
一一
・・・・・一耐
　
．一
一

ｎ
　
　
　
　
　
　
一
一
一
・
　

　

一　

・・　
　
　
　
　
一・　
　
　
　
　
ヽ
　
　
　
　
ヽ
　
　

日

一
・，―‐
　

　

一■
一●
■
●
一

●
・一●
――・
‐〓
●

．
一
一ｆ
向

一一

０
　
　
　
■
　
・・　
〓
・
　
　
　
．　
　
　
一・　
　
．●
■

に
　
，

一ｍ　　．一一一一〓一一一一一・一．一一一一一一・・一〓．一．肺　一一一

一一
　

　

一一一．・．一．一一一一一一一一．一・一一．．一一一一一一一．一一一一一一一一一・．・．・．．「一一一一一一．一一・一一一．
．．．」．．一・一一一・一一一一一一一一一一一一一一一一．一一一・・・二一・．一一・̈・一一一
　

一一一一一一一一．一一一．

ヽ
　
　
　
　
　
　ヽ
　
　
・　
　
一●
　
　
・
．　
一一・●
　
　
一　
一一
”
　
　
　
　
　
・．

・
　

　

　

　

一
一

一
　

・一

一
■

で
・・・・●
一

■

一
一

一・
・　

一
一
一

　

　

、

・一一．　

　

　

　

．
‘
・一一一一一．一一̈
．．．一
一
一・・一．．一一一．一
一一．． 一．
一一
一一一．一一・・・一一一
一一．
一一一・一一一．．一一一一一一一一一一一一一一一・一一　
一・一一一．・一一一一一・一・．一一
　

　

．　

．

一
・̈一一１

で・‐‐

ご̈ず
Ｒヽ
Щ

■ 111)

 ヽ・ |ゞ
、  ` |ヽ.
|‐●|ド |■ 1,
ヽ   |● I

一一』一一一一
|■「ヽ |  =
⊇5()

IIEST]I-TS AND DISCTISSION
'l'he analysis ot'cardiac Tloltonin-l (C'l nl) is consider-ed
'to bc the (gold standard) lor non invasive cliagrrosis of
niyocardial iniury in snrallanirlals (22).
('r:ncerrtrirtion ot' car-d iac inl Lrrr bionrarlicrs carr be ltlters.il
iu sanrples collected t'ronr deeply sedated animals as a

result ofgeneralized hypoxia (20).ln tliis study, rve trsed
light etlrer ar.resthesia shortly belbre santpling to avoid
anesthesia induced generalized lrypoxia.Cardiac Trrl has
leplaced traditioually Lrsecl calcliac bionrarli.ers such as

crealille- kinase and its isoenzyntes (lue to its hislr
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I

sensitivity and specificity for the detection of myocardial
hjury (21,22)"
Our results show highly significant(p<0.O1) increased in
concentration levels ofCTnl at 4 hours post experirnental
induction of acute rnyocardial infarction and persist the
elevation high (p<0.05)duling chronic groups for 7 days
then decline later on (Table 1,2) .

These results agreentent with sonre studies. show
irreversible injury of rnyocardial cells causes release CTnl
in the circulation and these cells are going in to necrosis
even ifonly a few cells are affected (4). These enzynre are
considered as cardiac markers, thus they are use as tools
for the predictors diagnosis of ntyocardial infarction (5.
6).
Moreover, our results seen to agree rvith rvhat is knoivn
about CTnl is a structural protein of the cotrtractile
apparatus. was star appears in blood strearn at 4 and 8

hours after A.M.l due to darnage cardiomyocytes (7,8).
In present study show increase concentration levels of
cl'nl in serunl rats begins early during nryocardial
inlhrction, these finding are in agreenlent rvith
experinrental results of previous reports (23,24) rvhich
indicated that concentration levels of rat serunr cTnl
statistically significant rise early after 30 nrinutes of M.l
induced by Isoproterenol nrodel.
Some authols observed the concentl.ation of CTrrl
ittcreased 20 times higher than the normal blood donor at
the time of adnrission rvith in 4-6 hours of the start chest
pain, such results agree with our results (19).
On the other hand , the haenrolysis may interfere with

CTn and causes tneasurernent of higher or lower C'l'rr
concentrat ion(9).
Present study revealed significantly increased CTnl
during chronic M.l at 7/days (Table 1,2) , this result
agreement with previous reported show persist increase
CTnl till 2 week this rnay due to continuous breakdorvn .

of the ntyofibrillary complex due to large infarct size lead
to prolonged elevated of concentration of CTnl in blood
strearn (8).
On the other hand, the elevated levels of serurn cTnl after
a rveek nright be due to the release of structurally cell
bound troponin and sonre tinre probably reflects rnore-
extensive (large) infarction, this fact agree tvitlr our results
(10).

I{istopathological Study:
Various histopathological changes detected during acute
myocardial infarction such as at 4 hours u,e see edenra,
and PMN cells infiltration begins.
The edenra of the rnyocardiunr may have resulled as
vascular permeability increase and interstitial oncotic
pressure rises because ofthe leak ofintercellular proteins
and causes myocytes altered (3, ll, l2).
This study revealed necrosis of myocardial cells with loss
ofnuclei and striations and increase ofneutrophils cells to
interstitum we see that at 24 hours of A.M.l.
The neutrophils cells activated during inflammation, thdse
cells respond to intracellular signals that identify the
invader as foreign. In myocardium similar signals of
inflanrrnation are generated by endothelial cells and

Sci., Vol.26, No 2.2015

cardiomyocytes ,this finding compatible with our
results( I 3).
Previous studies r:rentioned neutrophils cells can inleract
imrnuno inflanrrnatory factors to initiate myocardial
injury (14, l3).
Neutrophils are a primary source of reactive oxygen
species (ROS), including superoxide anion and MpO
systenr these causes tissue necrosis and cells dealh.
However, ROS generation can be stimulated by a number
of factors release in vivo during M.l such as complement
systern (C5a), platelet activating factor (pAF), TNF-o, IL_
6, rL-8 (r3).
The present study shows during chronic M.l various
histopathological changes in adults rats left ventricular
cross seclion such as:

At 7 days we see persist necrosis cardiac muscle fibers,
beginning forrnation of fibrosis, present fibroblast cells
and appear collagen fibers.
'fhe optirnal cardiac repair requires containment of the
inflanrmation in the infracted area, extension of the
inflammation into the non infracted area could results in
expansiolt of the neutrophil cells infiltration and
worseiring of the remodeling ( l3).
The present histological study revealed present fibroblast
cells at day 7 and day l4 of M.l.
This finding agree with some reported reveiled
proliferation of fibroblast cells was not evident until the
day 7, rvhen spindle-shape cell with plurnp to elongared
nuclei appeared at the edge of the necrotic muscle, all
infarcts had fibroblastic proliferation along with
deposition of collagen, from the seven days until
fornraiion of scar was complete ( 15, l6).
Moreover, during day 14 of chronic M.l we can see
Corrtineous cardiac nluscle fibers necrosis, infiltration of
nronocyte predominant macrophage cel ls.' . Irreversible injured myocytes do nbl regenerated, rather,
the cell are retnove and replaced by fibrous tissue.
Macrophage cells invade the inflantnred myocardium
shortly after neutrophile cells infiltration and remove
necrotic tissue (3).
The inflanrmatory response and cytokines release fronr
the rrryocardium are essentiat conrponents of the host
response to A.M.l, and play a crucial role in cardiac repair
process ( I 4).
At 28 days the rnyocardiunt section shorvs establish
fibrotic area.
This change may be related with cytokines release such as
Transforming Grorvth Factor (TGF-0) is a multifunctional
cytokine .that control proliferation and cellular
differentiation in most cell ( I 7).
On the other hand, reduced myocardiunr perfusion might
lead to activation offibroblasts cells in nryocardium and
consequently lead to excessive collagen deposition and
fibrosis (14).
CONCLUSION
Highly significant increase in concentration of serum
levels of CTnl at AM.l and persist elevated till 7/days
during chronic M.l. This results means the importance of
CTnl as highly specific and sensitive marker of
nryocardial necrosis to detect myocardial infarction, and

t6
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The histopathological changes during A.M I and chronic  [18]

M.I it is closc rclated with physlological changcs occur in

cardiac biOmarker concentration and appear carly in blood

and related with duration of infarction.

[19]
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This study was aimed to investigate a possible relationship between the toxoplasmosis atrd
human leukocyte antigen (HLA) class I in some Iraqi aborted women. Blood samples were
collected from 40 lraqi aborted women with age ranging from (18 * 39) years who gave
positive results for anti-toxoplasma IgM antibody refened to AL-ulwea Hospital for
delivery .ln addition, a total of 40 apparently healthy women and negative for anti-.
toxoplasma IgM antibody with age ranging from (20 - 39) years were selected as a contfol
group. The study was carried out during the period from ll9l20l2lo 1519/2013. The results
showed that highly significant frequencies of HLA-A29, A3l and A34 antigens in patients
group than control group with P value (0.001) .Besides , HLA-B8 and B35 Locus increase
in patients group than control group with highly significant importance (P<0.001).
Additionally , the results of HLA typing class l-C antigens has showed that the antigen
frequency of HLA-Cw4 and Cw8 are highly significantly increased (P<0.001) in patients
group as compared to control group . In conclusion : significant relationship was found
between acute stage of toxoplasmosis in aborted women and certain HLA class I alleles
(HLA-A29 , A3l , A34, 88 , B35, Cw4 and Cw8).
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IN'TRODUCTION
Toxoplasma gondii ( T. gondii ) is an obligate
intracelluIar protozoan responsible for comnron parasitic
infections tliroughout the world. It can invade and

multiply in the nucleated cells of virtually all worm
blooded animals including humans, domestic mammals,
and birds, with members of the cat family being the only
krrown hosts for the sexual stages of T. gondii infection

[ ]. In general , T. gondii infections are asymptomatic and

self -limiting, especially among healthy immuno-
competent hosts, however the infection nlay cause severe

complications in pregnant women and

inrmunocompromised patients tzl. Serological data

indicates that approximately 30o/o of the population of
most developed nations are chronically infected with the

organism , the prevalence varies among different
populations [3 , 4]. Infection of man and other animals

occur after ingestion of either cysts in raw or under-

cooked meat, or mature oocysts in material contaminated
with cat feces [5]. When a sero-negative women become

inflccted with 7". gondii during pregnancy, the organism is
often transmitted across the placenta to the fetus , acute
infection during the first trimester carrier the greatest risk
of the severe disease that results in a spontaneous
abortion, still birth , or death in utero , somi:times it lead
to neurological lesions [6] .Abdul-Ridha [26] recorded the
rate of positivity of toxoplasmosis among aborted women
using both IFAT and latex agglutination test was 22.8%o

and 40.60/o respectively. Other study canied out by [27]
she found that the prevalence rate of ?1 gondii wx 23.7 5o/o

by using IFAT test for the whole female sampte studied.
Human leukocyte antigen (HLA), is an assembly of

closely linked genes of chromosome 6 [7]. Based on their
structure and function, HLA molecules can be divided
into 2 major categories: 'HlA-class I' and 'HlA-class II'
molecules. Both classes consist of cell surface
glycoproteins, the HLA class I molecules, assigned as the
HLA-A, HLA-B and HLA-C series, are present on the
membranes of most nucleated cells . The three most
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important HLA class II molecules (HLA-DR, -DP, and -
DQ) are heterodirners consisting of a- and fJ-chain. Both
HLA-encoded, non-covalently associated chains are
inserted through the cell membrane via hydrophobic
regions [8 ,9].Human cells have a major
histocompatibility complex (MHC) Class I processing
pathway in which the proteasome in the cytosol degrades
proteins from I gondii into chains of 8-10 amino acids.
These peptides associated with MHC Class I molecules
then travel through the endoplasmic reticulum, and are
presented at the surface of all cells so that the T cell
receptors of cytotoxic T cells (CTLs) and IFN-
producing CDS+ T cells can recognize the MHC molecule
and bound peptide [10] . In addition to , CD8+ T cells ,

recognize MHC class I bo,tnd'T.gondii antigens, and ip
combination with IL-12 induce co-stimulatory signals.
They are activated and differentiated into CD8+ T
lymphocytes with a cytolytic activify. Cytolytic CD8+
lymphocytes recognize and destroy tachyzoite-containing
cells, and the reservoirs of infection during the acute
phase are thereby destroyed [11] . The HLA region in
hunrans has long been shown to be an inrportant host
genetic risk factor in irifectious disease as well as a variety
of autoiurmune diseases and cancers, with associations
with susceptibility or resistance in well over 50 clifferent
diseases [12], therefore the purpose ofthis study was to
investigate a possible relationship between the
toxoplasmosis and HLA class I in some Iraqi aborted
woulell.
MATERIALS AND METIIODS
Studied groups
Blood samples were collected from 40 lraqi abgrted
wornen age ranging fi'om (18 - 39) years who gave.
positive results for anti-toxoplasma lgM antibody referred
to AL-ulwea Hospital fbr delivery. ln addition to , a total
of 40 apparently healthy womell and negative for anti-
toxoplasma IgM antibody with age ranging fronr (20 -
39) years were selected as a control group. The study was
carried out during the period from l19/2012 to l5l9l2O13.
Methods
Enzyme linked imnrunosorbant assay for determination of
lgM antibodies directed against T. gondii in humans
serunl . The detailed procedure was carried out as has been
suggested in the laflet supplied with the test kit
(biornerieux- France).
Pfinciple

Anti-human IgM is coated to the wells of a microtiter
plate . Pulified T. gondii antigen , propagated in virr.o in
Hep-2 cells ar.rd conjugated to horseradish peroxidase
(HRP) , for reduction of non-specific reactivity , control
antigen is added to this conjugate. Dilr.rted patient senrr-n
is incubated in a uricro plate well. Human IgM will bind
to the irnnrobilized anti-human IgM antibodies. Aftet.
rernoving unbound serum components by washing ,
peroxidase labeled toxoplasrna conjugate is dispensed
into the well , which will complex with captured
toxoplasma - specific IgM antibodies After washing
away unbound conjugate , the substrate (TMB) is
dispensed into the well . On addition of the substrate , a
color wilI develop proptionally to the anrount of

toxoplasma - specific IgM captured . The enzyme reaction
is'stopped by the addition of stop solution and color
development can be quantified by measuring the well
absorbencies at 45Onm [13].
Serological Typing of HLA-antigens

For several years, the rnost widely used procedure for
serological detection of HLA antigens has been the
rnicrolymphocytoxicity test. The test is complenrent

. dependent reaction, in which antibodies recognize
antigens on the surface of lynrphocytes and form
antibody-Antigen conrplexes. The formed antigen -
antibody complex thus are able to activate the added
complement which results in death of reacted cetls which
permit adsorption of dye to score the reactions and to
determine the HLA phenotypes [14,15].
Stained lynrphocytes positive reaction
Unstained cells : negative reaction.
Procedure
Prep:rration of typing plate

The terasaki plates (60-rvells) r,vere filled with a

nontoxic mineral oil or a liquid paraffin in each well, lpl
of HLA-antisera was dispensed (dissolved lyophilizecl
HLA-antisera with 0.5 ml of ster.ile distil wa1er. -['hen 

the
labeled plates were covered wittr lids and stored in a

lieezer (-70"C) until required. Positive and negative
control sera were including in each plate [14,15].
Isolation of lymphocytes

The lynrphocyte was separated fronr the whole blood
by density gradient centrifugation [8l.Five nil of lynrph-
prep was placed in a test tube and covered gently with
Iayer of one equal part of the clilLlte<J specinten (5ml of
blood +5ml of RPMI 1640 medium) and then the tube was
spun in centrifuge for (15-20) rninutes at 2800 rpm. The
Bufly coat layer of lyn.rpllocytes, which appear as a rvhite
ring of the border between tlre plasnta and lynrph prep was
removed and collected using Pasteirr pipelte and placed
into l0 rnl centrifuge tube. The volLuue rvas urade up to l0
nrl with washing nredium (RPMI 1640 containing 5%o

fetal calf serurn FCS) or by using PBS or norrnal saline,
the cells were washed twice for l0 minutes at 1000 rpm.
Supelnatant was discarded contpletely. The cells were re-
suspended in khan tube containirrg 0.5 ntl ofTerasaki park
lvledium (lynrphostabil solutiorr); isolared cells rnay be
kept up to 4 days in this ntediurtr rvithoLrt noriceable loss
in vitality and stored refiigerated ar 4 oC Lrntil usecl [14
,151.
Serological detection of [ILA - Antigens

l- By rneans of [lamilton nricro syringe, lpl of
lymphocytes suspension was added per one well,
plates were incubated at roon.t temperature (20 -
25 "C) for 30 nriu for A, B and C Ags.

2- Five prl ofrabbit conrpleurent tvere added to eaclr
well, followed by incubation of the plates at' rool.tl temperatul'e for 60 ntin.

3- One pl of 5olo eosin solution was added to eacl.r
well and allowed to proceed for about 5 ruin.

4- Five pl of formaldehyde was added per each well
to fix the cells and the plates were covered with
lid and allowed to sit for at least 2 hours [citecl
by l6l.
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Results reading and Interpretation
Evaluation was done under phase contrast microscope.

Living cells appeared light and shiny (negative reaction)
while dead cells were stained with the dye and look dark
and larger than living cells(positive reaction) [cited by
1 61.

Statistical analysis :
Data were collected and analyzed by using 'SPSS

versiolr 20.0 for windows, which were included statistical
tables (frequencies, percentages) and graphical
plesentatiou .

RBSULTS AND DISCUSSION
The HLA is a vital genetic factor that initiates or control

iurtnune response by presenting foreign or self-antigens to

Besides that , within table 2 it is observed that the HI-A-
B8 and 835 Locus increase significantly in patients group
than control group with highly significant importance
(P<0.001) is noticed between them.

Sci., Vol 26, No 2, 2015

T-lymphocyte. Therefore lower or higher representation
of some HLA alleles may.make a payment to presentation.
ofsome persistent infection or clearance the infection [8].'l'he HLA typing class I (A, B, C) were done for 40
aborted women with toxoplasmosis as cornpared to 40
healthy control women by using the serological method
for HLA-typing. The results are read by the inverted

' ' microscope. The frequ€ncy distribution of various HLA
class I-A antigens for patients group and healthy control
group are presented in table 1. Highly significant
flrequencies of HLA-A29 , A3l and A34 antigens are
observed in patients group than control group with P value
(0.001) as shown in table I .

I : The frequencies of IILA class l-A antigen among patients grouD and control

I'lLA class
-t-A

Studied groups

Apparently tlealthy
control

Aborted u'omen
(toxoplasrnosis)

P-value

Positive Negative Positive Negative

Al N 0485 NS

% 675

A3 N 0805 NS

%

A9 N l∞ NS

%

A‖ N 9 0217 NS

% 225 't't.5

A23 N 4 6 0499 NS

% I5

L26 N 2 | 0396 NS

% 5

A29 N 4 0 Ofi)

%

A30 N 7 (, 0762 NS

% t5

A31 N 6 0 003

%

,l.32 N 3 l 0692 NS

% l0

A33 N 0491 NS

% l5

434 N 8 2t 0 009

% 525
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able 2: The frequencies oI Hl,A class I-B ant

HI-A class
-l-B

Studied groups

Apparently Healthy
conffol

Aborted women
(toxoplasmosis)

P-value

Positive Negative l'ositive Negative

B7 N ll
0626 NS

% 325 675
B8 N

0019
% 225

B12 N 8
0204 NS

% 325 675

B14 N
0793 NS

% 225 775

B18 N ll

0606 NS
% 275 725 775

B21 N
0130 NS

% 225

B35 N

0000
% 525

B37 N
0818 NS

% 375

B41 N 2 6
0136 NS

% 5

B52 N 4 6
0499 NS

%

B60 N 7
0412 NS

%

- Additionally , the lesults of HLA typing class I-C antigens patients group as conrparccl to control group as scen in
has showed that the antigen frequency of HLA-Cw4 and table 3 .

Cw8 is highly significantly increased(P<0.001) in

Table 3: The frequencies of HLA cl and control

HLA class
-1-C

Studied grouos

Apparentiy Healthy control Aborted women (toxoplasrnosis) P-i,alue

Positive Negative Posit ive Negative

CW2 N 9
0793 NS

% 225
CW3 N ll

0469 NS
% 275 725

CヽV4 N 5

0032
% 325

CヽV5 N 9
0793 NS

% 225 775

CW6 N
0606 NS

% 7215 225

CヽV7 N

0446 NS
% 225 775

CW8 N 5
0005

%
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Behind that, sinrilar results were reported by some other
studies [ 7,I 8]. Different findings were reported by
another worker [9]. Moreover , Kubo elal [20] found
that the HLA-A29,88,B17,835,Cw4 and Crv6 antigens
were associated with acute stage of disease. Furthernrore,

[21] studied the relationship between IILA and prognosis
of toxoplasnra inlection to which found that the presence
of HLA-A29, B35, Cw8 and HLA-DR3 antigens in ltaly
population appear as prognostic factor for development
of disease to acute stage and being correlated rvith bad
evolution of the infection (bad prognosis).Anotlrer study
conducted by Meenken etal. l22l suggested that the HLA-
Al0, A29, 88,835,CW4, Cw6 and DRI antigens are
associated rvith Toxoplasma infection . The HLA systeirr
contains several genes that have irrrportant functions irr
biology and medicine. Besides their major role in donor
selection for organ and bone ntarrorv transplantation.
other inrportant areas in which HLA has provided great
help include paternity deternrination, identification of
susceptibility or ltredisposing genes for a rvide variety of
diseases, particularly those rvith infectious and
autoinrnrune aetiology, prediction of 'risk' developrnetrt
for disease in fanrilies, anthropological characterization of
different races and ethnic groups, and for understandinq
the control and regulation of the imnrune system [23].
Within locus HLA-A and B I-lua etal.!24)rnentioned tlrat
a positive association rvith IILA-A2 and HLA-85 I

antong patients infected by Toxoplasrnosis , rvhile irr

Chinese HLA-B47 rvas positively linked anrongst patienls
with toxoplasnrosis [25]. As a final point, from above
view there are a nuntber of reasons for studying the
associations of lrrlllC polymorphisms and clearance or
persistent of irrfection. The biologists are looking for arr

explanation rvhy sortre patients recover fi'orn inlection
with no squealed while others develop to acute stage of
disease, thus , the results of this study indicated that a

several HLA class I rlolecules are associated rvith bad
prognosis of disease or acute stage of disease and tlre
IJLA study depend orr the nunrber of patients selection
,the number otHl-A loci and antigens testecl .

In conclusion : significant relationship was found betrveerr
acute stage of disease (pathogenicity of disease) in
aborted wonlen with toxoplasrtrosis and certain IILA
class I alleles (HLA-A29 , 43l , A34, 88 , 835, Crv4 and
Crv8) and strongly suggest that relationship betweelr
toxoplasmosis and hurnan leukocyte antigen class I irr

some Iraqi aborted wonlen or strongly suggest the genetic
susceptibility for the developnrent of Toxoplasnra
infection .
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species are assumed to live in two distinct habitats and the predator species has the tendincy
of switching between the habitats. The model is analyzed regarding to boundedness of the
positive solutions, stability and bifurcation aspects for the cases where the switching index
has the values n > 1. Numerical simulations aie carried out to support analytical findings.
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INTRODT'CTION
ln a predator-prey environment, the predator prefers to
feed itself in a habitat for some duration and then changes
its preference to another habitat. This preferential
phenomenon is called switching. There are may be
several reasons of switching of predators. For example,
prey is relatively small in size with defensive ability is
not sufficient, abundance ofprey, decrease in the number
of prey. In [a], [7] and [0], examples of predator to prey
preference nrost abundant at any tinre are given.
Mathematical models have been studied with such type
of predator switching mostly involve one predator with
two-prey species, see [5], I9l, tl ll, U2l,[141, [15], tl6l
and [7]. In [6] Tansky investigated a mathematical
model of one-predator and two-prey system which has
switching property of predation in the following form:

dx / o, \-- = I E, -------:--:; lr,dt \. ,.O,, I'
/\dvltz\-i=lD,- *ly,dt \ 

- 
1+(:\,, 1.,\ \y/ ,/

dz _ axz byz
--_n 

a_f _dt -' ,./y\" 1+fI)'''* \?/ \yt
(n = 1,2,3,...) where x,y represent the prey densities

and z the predator density. The functions a/(f + (f)";
ana b/(t* (;)") have the characteristic property. of
switching mechanism. Biologically, the predatory rate
that an individual of the prey species is attacked by a
predator decreases when the population of that species
becomes rare, compared with the population of another
prey species. For n = 1, these functions represent a

simple multiplicative effect [16] whereas for n ) 1,

these functions represent an effect that is stronger than
the multiplicative one I l].
Group defense is a term used to describe a phenomenon
whereby predation is decreased or even prevented all
together by the ability of the prey population to better
defend themselves, when their number is large, see[6],
for more details. The predators do not seek out areas with
very large prey density, [13]. pairs ofmusk-oxen can be
success-fully attacked by wolves, but groups aie rarely
attacked [8]. For more information of group defense,
see [9], [20], and [21].
In [3], trvo prey-predator ecosystem models under the
assumptions of seasonal migration of the prey population
and switching mechanism of the predator are studied,
rvhere the inrpact of predator switching was in two
different contexts, namely, with group defense among the.
prey and without group defense among the prey. The prey
population is assumed to live in two different habitats.
The trvo models are studied for the values n = land,2
of the switching index. In [2] the first model of the prey-
preclator ecosystem (with group defense among the prey),
the srvitching index n has been extended to become a
comprehensive for all natural numbers, i.e. n > 1. ln this
paper, we will study the second model of the predator
ecosystem (without group defense among the prey) that
has been formulated in [3]. The model is analyzed
regarding to stability, boundedness for the solutions of
the system and bifurcation aspects for the casei where the
switching index has the values n > 1. Numerical
simulations are carried out to support analytical findings.
THE I}IATHEMATICAL MODEL:
In this section, we consider the model [3]:
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I x, 7rxiy 1xr= xt[o,Ci -;)-7ffi],
I x. Br.Ty 1 () 1\xz = xzlo,tt - i) - ,.*). v.L)

. - -.t .. , 6rx[*' -6r't*'1y = yl-p* 
,7 U* .f * *1'

x! + xi > 0, y > 0 and tt,7i,ki,Ft,\ieR.+,i = 1,2.

Wt.r. ,, and x2 denote the prey density in the two

habitats, and y is the concentration of : predator

population. The rnodel resenrbles tansy's rnodel in that

there will be large predation in the habitat where the pry

population density is large which implies llhat the

concerned pry population does not have any kind of
gloup defense. The pry population is assuured to grow

logi5tically with a specific growth rate 9i and

environrnental carrying capacity ki. fu and p, represent

the predation rate in the two habitats; 6r, d, the

con'esponding collvelsion lates.

The predation functions Brx!+ty/(xi + x!) and

lrxf 'y l@! * xf ) model tlre switching behavior of the

predator in the realm of no prey group defense, namely

that, there will be large predation in the habitat having

larger prey densiry. The cases n = 7,2, has been studied

by R. Bhattacharyya, and B. Mukhopadhyay I n [2]. I{ere

we have studied the sarne model for n > 1.

BOUNDEDNESS OF'T}IE POSITIVE SOLU'TIONS

Set

p := {(x1,x2,7) e nz,x. € (0, k),k1 eR+,i = L,Z,y )
(3.1)

二
`″
″|″ J.I Ifβ :≧ δル:=1,2.then ali traiectOries oF

(2.1)with initial condlions fl・ om D are bounded.

Proof:Choosc the function:

■(ι)=χ l(亡 )+χ 2(ι)十 ν(ι ).
and calculate the denvat市 e ofu(ι)a10ng the solution of

(2.1)we have:

■=χ191(1-11)+χ 2θ2(1~1:)―ジμ
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(δl―βl)χ r・
1ッ

χr tt χ,

¶is lcads Ю O≦ uO千十u③θ~″,帥d br
t→∞,0≦ u(ι )≦矛Where α=た 1(θ l+ρ)+た 2(θ2+

盆ncc,we obtJn that Jl lle posl市 c sdu●ons ofぬ e
,yStem(2.1)with iniual cond■ ions(χ .。 ,χ 20,ソ 0)∈ D
are bounded.

STABILiTY OF EQUILIBRIA:
hl this scctiOn,the cxistellcc of thc c(lLlilibriunl poillts of thc

systelll

(2.1)and the stability near thcm arc invcstigated.We obtain
cquilibrium points by setting tilne derivatives to zero The

systcm has the following nonnegativc cqLlilibritlin poi1lts:

1. Thc pry poptllation grows in thc absence of prcdator,

、vhile thc prcdator dics in the absence of plD/, thcn thc

cqtlilibriulll points(た .,0,0)and(0,た 2,0)alWayS C対 sts.
′
「 he chalacteristic eqllation of the variational nlatl・

:、 of

the systelll(2.1)at the pOints(た 1,0,0)alld(0,た 2,0) iS

writtcn as follows:

「θ
i~λ
の
[λ 軍‖=Q   ⇒

λ=―θl<0, λ=」2>0, λ=一μ<0,

「1『λ一θ
l一

λ
 ψJ=Q⇒

λ=θl>0, λ=~θ2<0, λ=―μ<0,
rcspcctively. Which mcans tllat tllc t、 vO CqLl‖ ibriunl

points arc saddle points(tinStable).

II.1｀ hc pry population grows in thc absellce of predator,

、vhile the predator dies in the absence of plly,thcn the

equilibrium point(た 1ル2,0)alWayS e対 sts.The
characteristic equation of the variatlonal lllatlix of thc

systenl(2.1)at the pOint(た 1,た 2,0)iS Written as follo、 vs:

δlた I+1+δ 2た

'+1
+7--9, < 0, 7--gr<0, 1-

-lt
l-lenQe, the equilibrium (k,, kr, 0) rvill be locally stable

to srnall perturbations, if and only if it satisfies the

following condition:

f ta,t, - plki' < o. (4.1)

r=1
III. 'lhe positive equilibriunr point E = (ir,i2,!)
exists, where ,

χ 2=
(δ17'1+二 十δ2)'

たI十 た,

Ψ
+Ψ ・

For a loSitiVe constant p≦ μ,we havc:

載十ρu tt χlθl(1-告十j:)十χ2θ2(1~七十j:)
+@-p)y+

立十製〒告0″1-触 +ゆ
十篭∈″2~み為+ゆ <

くた1(θ l+ρ )十 た2(σ2+ρ )
一χ＋

一生
ち
一

墨
β２

μ(1+Fm)x_
7・+1+δ 2'
μ(1+π・ )〆
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雄‖s¨ _1,12郎
χ:<れ ,:
=1,2 (4.3)

ald χ=封
 is red pOSi」

vc roOt Of thc f01い whg

(2■ +1)ι
た
Order equatiOn:

θ2た 1た 2βlとア
2■■1_θ

2た lβlμ72●

+θ lた 2β2ゆ ~た l δl)F・
+1

+θ 2た lβl(た 2δ2~μ )7・ +θ lた 2β2μχ~θ lた1た 2β2δ 2
=0.   (4.4)

By silllplc calculator the characteristic equatiOn Of tlle

variatiOna1 11latrix Of the systelm(2.1) at tlle p6int

(χl'χ2,フ)iS Wnttcn as fOl:Ows:「≒11~埓アil:;il判 ,

ギT嚇:T導;1樫
lツng agmVJ∝Scttin

、vhere:

И =― (11+ι 2),

[=ι lι2~″1〃272■ +917・ +92,   (4.6)
ε=一 [`192+ι291F・ 十〃19272,1+″ 2917・〕,

4=∂■に′ろ"=場Fn_等 ,

I=1,2,  (4.7)

鴫 =品 ′ 呻 ,

け
出

′

so tha毒 =o,.Differendalng■′χ2αndフ Wlh respect
to g we get

等=a等 =0,and等 =:,

λl(θ )= lt(θ )+:ν o),
λ2(θ )=u(θ )一

`υ

(θ ),

ス3(θ)=~′ (θ ).
(5.4)

潤:僻胤‖職畿I彙翻

郷〔  蕊tuc
ぇ3+スλ2+Jλ +′J=(λ 2+5)(ぇ +′)=
0, (5.3)
、vhich llas the roOts

化J」嘱gen∝J嵐層鷹fheぉ彙:―′・'

(5.1)

. _ f [a,rtt-r-r)i)u + (n * 1)d1x_ ,, - ndlr-,,x (u+{-rii)l

,((1 + x")2
- I 

'L.
The Routh-Hurwitz stability criteria for the third order
system is A > 0, C > 0 and.4-'B > C, see [l]. Hence, the
equilibrium (ir,iz,!) will be locally stable to small
perturbations if it satisfies the following conditions:

Σli<0,
2=1
2

(4.8α )

Σ(げ←一つ・+〃i70~0■ )資 3-り <0,(4.8b)
:=1

2

Σ[(亀ら一″1″27カ1)島 +4吼 FO~り・
:=1

~″
19(3-i)7(3-り

■
1<0,(4.86)

i出 梶 ぷ 獅 潔 ツ t,蝋 [鶏 t:岳{i′」キll瞥 :1:
parallleters.

HOPF BIFURCAT10N ANALYSIS:
In this section,we study tllc Hopf bifurcatiOn fOr tllc

systein(2.1)using θl=θ2=θ (the predation ratb in
the twO hab■ ats)aS the bifurcadOn paramcter.When
gl=θ 2=J,(4.4)take the fOrm:
た1た2几島π

2■ +1_た
1角δlμπ 2■
+た2β2(μ ~た 1■ )F・

+1

+た lβl(た 2δ2~μ )F"+た 2β2μχ~た 1た 2β2δ2=0・

To apply the HOpf bifurcatiOn theorenl as stated in[8],

we need tO ve面 ″ the transversaiity cOndition

考lθ ttθ・≠0・   (5.5)
Substitutingえ lo)=uO)+ビ ツ0)into the equatiOn
(4.5),we get

(・ o)+Jυ (θ))3+′(.。)+iυ (J))2
+」
(・ (θ)+[υ⑫))+σ =0

and difrerentiating thb resu!ting oquations with respect

to θ

3(■ (θ)+:υ o))2(:;十 J:;)

+百
フ(u(θ )1[υ (l:::(・

1:+[ν

⑫))(1;十 [:;)+

岳。0‐ズ勁・
+5(1等 +II考)+ガ =0

and setting u(θ
°
)=O and υ(θ

°
)=√ ,we get

←3√
2阜」
)考
+← 2ズ0考―%+J券

12/4~0劣 +←3√
2+→

考_ぉ得
S°γingfOrtand毒 ,ヽVe have

考膿
To establish Hёpf bifurcatiOn at=g° ,we need tO shOw
that

考lθ =θ・≠0,iaガー」%― f得
≠ 0。    (5.6)

By simplc palculatOr,we have:

J=1,2,
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′

lde _dA -dE\,
[rr -' ds- A *) l s=s'

L-
= :: (HLH\{Z" - lrlz)(lL + 12)

9"
> o. (s.7)

From above we state the following theorem:

THEOREM 5.1: Suppose equilibrium point (ir,ir,!)
ofthe system (2.1) exists, li < 0, F, ) 0 I = 1,2, then a
Hopf -bifurcation occurs as gr = gz = g passes

through g-, where g. is given in (5.2).
Proof:
From l; < 0, Fi > O i = 1,2, we have that A, B, and C are

positives. So, there exists g- such that A1g1B1g1 =
C(g), and fi'om (5.4), li < 0, i : \,2 we obtain ,13 (9) <
0. The formulas (5.1) mean that the equilibrium point
(rr,ir,l) depends smoothly on g. (5.6) and (5.7) give

. dul
us that de I s=s. + tJ.

From above, it tbllows that, the conditions of the

existence of a Hopf-bifercatoin. So, we have proved the
theorem.

NUIVIERICAL SIMULATIONS:

fi3● )

(l iinlぼ
:3h鳥
°3,

Staいに tlo●:|llnly

In th.is section we see the effect of various parameters on

the stability. Table-l contains two groups of paranreters.

Wherr n = 7,2, ...,7, with group(A), the systern (2.1), has

no positive equilibrium point (xr, ir,!). The boundary
equilibrium point (k1, kz, 0) is stable and every solutions
starting in the neighborhood of the equilibrium points
(k1,0,0) and (0, kr,0) converge to (kr, k2,0), see fig(1)
and fig(2). When n = 1,2,...,7, with group(B), the

system (2.1), has one stable positive equilibriLrrn point
(Ir,fz,l), see fig(3). The boturdaly equilibriurn points
(kr,kr,0), (kr,0,0) ancl (0,kr,0) are unstable, and

every solutions starting in the neighborhood of the

equilibrium points (kr, k2,0), (k,0,0) and (0, kr,0)
converge to (ir,ir,!) See fig(4). anct fig(5). When n =
1,2, ... ,7, with group(C), tlre systenr (2.1), has one

unstable positive equilibrium point (f., iz,!) , see fig(5).
The boundary equilibrium points (i<r,kr,0),(k1,0,0)
and (0, kr,0) are unstable.
'l'able-ll contains one group of paranretels with n:7 and

gr = gz = g, the systeln (2.1), has one positive
equilibrium point (ir,ir,V), lvhich is stable for
g >0.0269175361, see fig(6), ancl unstable for
g <0.026917 536, see fig(7), i.e. g' = 0.0261)175361 is

the point of bilurcation.

uel
0 $2t

cdt
-v g $r$

c ut

t tra;

v
I i:ii

"。wrmP嶺
組
、 /′
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、3il｀ T:ど´ゝ、、ぃ。́̂″″

rablc_1

G た1 た2 θl θ2 βl :β 2 δ
l
δ2 μ (χ■,χ2,フ ) (rCl,た 2,0) (た 1,0,0)

A 09 05 05 04 Stablc,

flR(1)

Unstablc,

AR(2)

B 19 06 01 04 Stable,

flg(3)

Unstable,

「 lg(4)

Unstable

C 39 003 002 Unstable,

flg(5)

Unstable Unstable

`1｀ ablc― ll

G た1 た2 βl β2 δl δ2 μ θ >θ
ネ

θ
*

θ <θ
ネ

D 29 02 01 0.1 2.9 001 Stable/fig(6) 0.026917536 unstable/flg(7)
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CONCI,USION
ln a predator-prey environluent, the predator prefers to
feed itselfin a habitat for sonte duration and then changes
its preference to another habitat for several reasons. This
preferential phenornenon is called switching. In this paper
we study a large predation in the habitat, where the pry
population density is large, which inrplies that the
concerned pry population does not have any kind of
group defense. Analytically, it is observed that, all the
trajectories of the system, under the condition (3.1) are
bounded, and the systenr has at nrost four nonnegative
equilibriurn points, E, = (k1,0,0), Ez = (0,k2,0),83 =
(kr,kr,0) and E = (ir iz,!). The points E, and E, are
always exist and they are saddle points. E, is always exists
too, but it is locally stable under the condition (4.L).

E = (Ir,Ir,y) is locally stable under the conditions (4.g),
and there is a simple Hopf-bifurcation occurs aS gr =
gz = g passes through g', where g' is given in (5.2).
Numerically, three examples of the four equilibrium
points are given and a we computed the point of
bifurcation g- , for another example
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U se of A nmranth us spp ln Treatment of Micc infected with Hy ntenolepis no na W orm
Sunraiah I. Hussein
University of Baghdad/college of Dentistry/Department o I Basic science.
A rticlein fo ABSTRACT

TheaimofthepresentstudyisestinrationoftheefIiciencyr@
in treatment of Hymenolepis nano and compare it with the efficiency of the chenticalReceivcd 12/3/2012

Acccpted 20/6/2012

INTRODL「CT10N
ITyntenoleps nana is the most comnlon tap rvornr in
hurnan, also known as the dwarf tap worm due to its
particulary srnall size(adult are only l5-50nrnr long).The
symptonts of Hymenolepiasis,(vonriting, anorexia,
abdominal pain, nausea, diarrhea and dizziness), is found
'rvorld wide, the human(also dog and rodent)as firral host
and the infection occur when eggs are ingested(in
contanrinated food or water or from hands contanrinated
with feces) [,2].
Antaronthus spp is an annual herb (larnily
Amaranthaceae),lhe Anorarlifirrs was used for food
regulary in the tropic and, occasionally, in the united
states, It is about 70 - 900 species, the common narrres for
this plant, is Green Amaranthus,Pigweed,Carelessweed
and Palrner Amaranthus,lhe averages of the length
between 0.3m and 2m depending on the species, growth
habit and enviroment, clustered on multi-branch stents
from a central stalk, the srnall seeds are black and slriny,
Leaves are smooth and veined with slightly toothed
margins, some are red,figure I [3,4].
The common uses are Culinary, cosmetic,and use as
spinach, eaten raw, steamed, sauteed, cooking liquid is
drunk, leaves are also dried and grind for flour, and used
in soups and stews, the seeds are used raw or dried for
baked ,cereal, urush, and added to salads, The whole plant
can also be used as a dye(stain) [3,4,5].the plant is tligh

drug(Mebendazol).
I 5 white maf e mouse w'ere taken which effecte d wilh lTymettolepis nana wornrs after given
orally the eggs solution,the infection occure after'(18-2 l)days,the mice were divided to 3
groups:
the first and second group were given orally the Amaranthrr.s extract and cherrrical diug
respectively, while the thired groupe rvere given phosphate Buffer Saline as control.
The efliciency of the lnranrsanth extract is equal to the chenrical drug,it was 1007o and the
mice were stoped discharge the eggs for both group in the fourth day of the treatrnent.wSile
the control group continue in discharge the eggs to lhe end ofexperiment period. also the
worms not appear in the stool samples for the first and second groups but it find died in the
small intestin for the mice of control group and its existing after anatomically.

iJ+)Jt icus.ll W)t;.!llvfuenolepis ,;,* '^*.
9_.,pill ;:rrlle)cd こLこ メ リl

醐 紐拍野壼盗如墨1配巻純瀬
Amaranlhus

in vegetable protien, High Ca. k,Mg,Na,Fe and good sours
of vitamins, A,C and E, young leaves are vary rich in iron.
The medical used of the,4rruranthus plant as a tapeworm-
expellent, Iactatingmothers,constipation, f.u.r,
haemorrhage, anaemia or kidney complaints, Amaranthus
is rather diuretic, In a wound dressing, for treatment snake
bites,diarrhoea,emol I ient,bloodpurifi er,carnr inative,exf e

ctorant,laxative, sudorific,antienretic,anti-inflantrnalory,
promotes appetite. anti-viral, for cough and reliaf of
respiratory disease.externally,lt is used to treat ulcdratecl
nrouth, vaginal discharges and nose bleeds, menorrhagia,
gonorrhoea, eczenra and colic, for broken bones ,the
chenrical compounds for this plant are crud
protien,Organic matter,Ether, Nitrogen free extract,
Phosphorus, Oxalic acid, nitrogen folate, Lysine,
Methionine, Cysteine, Ligmine, Ascorbic acid,Anuline,
Saponin,Alkaloid[6,7,8]
In the world afew research rvere done on the plantal
extract ds antihelmentic activity.therefore,this study is
done to known the effect of this plnt extract on the
parasites.

MATERIAL AND METHODS
A total number of 45 fecal samples were collected from
45 rnice in animal house of college of lr.ledicin-University
of Baghdad, exanrined under light nricroscope for

L刈 |
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checked ifit have found any parasite, only 5 samples from
5 mice found contain the eggs of Hymenolepis nana,lhese
mice were used as groupe I.
The eggs were isolated from the feces by mixing the feces
with normal saline,centerfuge and flotation method

[9].Another ten male mice in wight (20-30)gm and in
age(7-8)week were injected with dexamethazone (0.1)ml/
day for one week, the stool samples were examined for
detected any parasites infection.after that, the mice were
given orally the eggs solution by stomach tube (0. l)ml lbr
three days after thirstyation, each mouse isolated in single
cage with sterlized water and anirnal feed.
'Ihe stool samples for these mice were examined daily by
using logoul,s iodine for detected the eggs. 1'he eggs

detected after (18-21)days.
After the infection occurs in the 10 mice plus the first 5

rnice,the l5 mice were divided in to 3groups, each grotrp

contain 5 mice :

G1: given orally 0.1nrl/day of Amaranihtrs extract lbr
three days by stornach tube.
Gz: givgn orally Mebendazole suspention (Antivep)0.I rnl/
day for three days by stornach tube.
G3: given orallyO.l rnl/ day of Phosphate .Buffer Salin as

control.
The stool sample were examined daily for detected the
eggs, after four days the mice killed and dissected,the

small intestine were isolated and washed by normal saline
ir.r petry dish, also it opened llom frontal side to posterior
end and examined under dissecting rnicroscope.

The body parls of worms(scolex, the progloltid and the
eggs) which lound in intestine existing were exarnined
under light microscope (40x,100x,200x,400x and

1000x).the infected n.rice intestine were fixed in 4%
fornraldehyde buffer for histopath,sections were stained
with hematoxylin-eosin.

Preparation plant extract:
The plant is collected from gardens of College of
Vtedicine/Baghdad Universty, the whole plant of
Amaranlhus plant put in boiling distil water and left for
3Ornin,the mixtule was filtered by whattman 3N.
The plant of Amaranthus rpp was classified by Dr.Ali-
Al-Mussawi in college of Science- University of
Baghdad.

RESULTS AND DISCUSSION
This study showed that the infection with worn.rs of
Hymenolepis nana were occurred after(18-21)days in
other l0 mice after detected the eggs in stool samples of
mice, no clear clinical symptoms which appeared in
rnice.After treatment by Amaranthus extract and

Ivlebendazol suspension, the eggs disapearance in fourth
day..in stool samples of mice for the first artd second
group,there were no worms detected in the stool san.rples,

while the worms seen died only in the intestine of treated
mice and its existing after anatomically under light and
dissecting microscope,Figure(2,3).The efficiency of
Amaranthus extract waslOO% and its equal to the
effficiency of the Mebendazole.

While in Gl(control) the mice continue discharge the eggs

to the end of experiment period, Figure (4),and the worms
were find live in the intestine and its existing after
anatomically.
The medicinal plant serve as an important therapeutic
agents as well as important raw material for the man
facture of traditional and modern rnedicine.plant are the
irnportant source of diverse range of bioactive
principle[1 0].
ln this study, the ntice were taken in rvight20-
3Ogrn,because the immunity in this nredium size is
fewness, also the injection witlr dexamethazone lor
inhibition the mice immunity, therefore infected the ruice

rnake easily. so the eggs were detected in stool santple of
r.nice after l8-2lday,this period within the rang rvhich the

wornr becarne mature 15-30 day[1 I ].
Arratlror study was treatrltent H),nenolepis rrnrra rvotttrs it.t

the expirnrental nrice by used Amoronlhrt.r plant rvhich

rnixed with water in collcentl'atiolt25o/o and courpare it

'"vith Niclosamid drug.the study find the rate of 1he'tvornrs

expellent was 35%[11],this result a little than tl.re present

study,the reason may be the difference in concetttration.
Also in case of Disc Diffution TechniqLre rvas ttsed for iz
vilrc antibacterial screening against gram positive and

grar.n negative human pathogenic bactelia,the all extract

from rltnat'attlhus spirtosus sholvecl good antibactelial
activily against both gram positive atrd granr rlegative and

the averge zone of inhibition 8-1 5nrnrIl 2].
'lhe efficiency of AtnaronthttJ extract in the present study
wasl00%, because this plant contzrin many chelnical
conrpounds which affect on the metabolisinr of the
parasite suoh.as amino acid and protiens, the anti-palasite
protien rnay be an inhibition of an enzyme of the parasite
for example an inhibitor of acligestive euzyrne such as

cystine protease inhibitor. the parasite nta)/ be a lrelntinth

,such as a nematode, According to one enrbodiment the
anti-parasile protien is expressed in a transgertic plant

which rnay be a dietary crop fbr the animal host Ii3].the
efficiency of the chemical drug (lvlebendasol)was 100%

this rate was sirnilar to another studysfl4],which find
cornplete efficiency for Mebendazol dlug against
Hymenolepis nana arrl ,,lspiculuris tetruptera rvornts itt
mice.
The histological study shorved that there is necrosis ancl

deganeration in the rnucosa epithelial of intestine during
the infection , figure (5,6)while the tiguL(7) shorved that
the reganiration is happened aftel treatnlent by plant
extract.
In Iraq this plant has been found in many regionfl5],such
as any garden in any house or in any grass as a herbs

which grow naturally.
Therefbre the present study is conclude the nredical

rrses for the ,4ramanthus plant such can be usecl as food
for animals but in suitable doses. hence ,flar1her lesearch
is needed to detennin the lethal dose, and partical
application for fresh plant material of Amat'anthus spp.
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Figure 4: The eggs of the $,orm 400x

Figurc 3 lor Ilyrnenolepis nana 200x

Figure 5. Degeniration and Necrosis in rnucosa epithelial of
intestine before treatment due to the rvorrn inlection (200X)

Figure 6: Degeniration and Necrosis in mucosa epithelial of
intestine before trealment due to the rvonn infection(400X)

Figure 7: Reganration in mucosa epithelial o[ intestine afler
reatment by plant extract( 400x)
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Tuherculosis in Baghdad Governorate during the
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In general Mycobacteriuttr luberculo.si.r rate a higher among men than women globally. The
reason for sex and age difference in rate is not clear .The purpose of this study is to examine
sex and age in the incidence of smear - positive pulmonary Tuberculosis (TB) in Baghdad
and to discuss it frorn socio cultural perspectives.
Patients with smear - positive pulnronary tuberculosis were identified by all health facilities
capable to diagnose tuberculosis, throughout Baghdad. Age - specific incidence rates of
smear-positive pulmonary for males and females censure of 20lland the period(1990 -
2000).
Of the 2938 smear - positive TB cause identified during ( 201I ) and ( 1990 - 2000 ,the

highest percentage of male with TB during the year 20ll was 7SYo in the age ( 65-78) years
and the lowest percentage (29.41 % ) in the ( 39 - 5l) years .And the highest percentage of
female 70.57o in the age ( 39 - 5 I ) 1,ear and the lowest percentage is 25%o in the age ( 65 -
78 ) and the total percentage of nrale patient TBduring the period ( 1990 - 2000 ) was (
51.10% ) while the percentage of fernale was ( 48.89% ) .The incidences rates of pulmonary
TB are high in nrales lhan in female'spossiblefactors conhibuting to this observation are
discussed.
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INTRODUCTION
Mycobacterium luberculosis (TB) is a rnajor cause of
illness and death worldwide, especially in Asia and Africa
.h'r 2007 (5.5) million cases were reported fionr 196

countries and tenitories to the World Health Organization
(WHO).ln almost all countries more smear-positive (.TB)
cases were reported to have occurred in males than
fernales [, 2, 3].That sex difference varies with age and
in different parts of the world. In industrializedcountries,
the apparent rates of (TB) among males and females,
children and adolescents were similar, but the rate among
fernales aged l5-34 years was very high in the middle of
the twentieth century. However, by 1970 slightly higher
rates were found in males of all ages .ln developing
countries, the apparent rates for both sexes during the last
few decades were similar to those in industrialized
countries in the middle of the twentieth century.For
example, similar rates of smear-positive pulmonary (TB)
were reported in males and females up to the age of.l4
years above which males had higher rates [4] .However,
the higher rates among young -to-earth-middle-aged

women that were observed in the middle of the twentieth
century in industrialized countries with high incidence
rates of(TB) have not yet been reported from developing
countries [5,6].
This difference in rates is due to at least five factors:
females having less access to diagnostic facilities in some
setting [7,8],under reporting of respiratory morbidity [9] ,
greater stigmatization among females [ 0], fewer females
than males submitting sputum specimens [tl],females
submitting sputum specimens of poorer qualig [2], and
under -detection of casesin females when Zehl-Neelsen
staining is used [3] .Nonetheless, lhe difference in
apparent rates has also been said to reflect a real
epidemiologic difference between males and females

[4,15].That epidemiologic difference may arise as a
consequence of difference in biological functioning and
differences in exposure that are related to difference in the
social roles of males and females .

The WHO estimated that the incidence rate of (TB) was
168 cases ,including 76 sputum smear-positive cases per

34



Al- Mustansiriyah J. Sci . Vol. 26, Nr-r 2, 2015

100,000 population in2007, which is one of the highest
rates in the eastern Mediterraneanregion [3].ln corltrast to
the incidence estirnated only 49 new sputuln smear-
positive cases were reported per 100,000 population in
2007. The female /male ratio of repofied cases was
approxirnately 2.2 for several years .ln the WHO' s
'reports.The proportion of tuberculcisis cases co-infected
with human imrnune deficiency virus (HIV) was also
found to be rising being 2-10 times greater for the 1917
estinlates than for 1990. The association with HIV and
increasing rnulti drug resistant tuberculosis appears to be

a serious issue, especially for the developing nations.[16]
ME'I'IIODS

In this study ,we compared incidencerate, nuntber ol'
notified incident cases of smear- positive pulrnonary
tuber'culosis for all patients ( 2630 ) florn the year ( 1999-
2000 )and (308 ) patients in the year 20ll.The diagnosis
ol' snrcar-positive (TB) required that Acicl-Fasr Bacilli
(AFB) be visible on micloscopic exarninatiorr of two or '

lurore sputLlm sanrple positive for (AFB) in addirion to
clinical and radiologic feature compatible with (TB)( or
ou culture if smear negative ) .ln alntost all cases the
diagnosis was made in DOTS health centers. 'lo estimate
rates of leported (TB) in different age gror.ll)s; we
abstracted data on total population, sex and age groults for
( I 999-2000) and fol the year 2011. [17)

RESUL'[S AND DISCUSSION
f)uring the study period 2938 smear-positive pulnroualy
(TB) cases were reported in Table (l) shorv tlre nuurber'
and percentage of male and female patient with TB cluring
tlre year 20I I shorvingthe highest percentage oIurale rvas
percent 15(75%) in the age ( 65-78 ) rvhile the lorvesr
percentage l0 ( 29.41 %o) in the age ( 39-5I) yeals rvith
nunrber case ( 34).
While the highest percentage of female was percent (
705%) in the age ( 39-5 I ) years with uumber case ( 34 )
, arrd tlre lowest pelcentage is ( 27o/o) in the age ( 65-78)
years in the number case (20).The Table also show a higlt

.pelcentage in rnale aged ( l-12 ) years (62.90% ) in the
number of the case (58).While the Table (2)shorvs the
uumber of TB patient according to sex dr.rring ll l,etrrs ,

sltowing the highest percentage of male was percent 70(
54% ) during the year 1990 with number case ( 128 ),
while the lowest percentage '124( 46% ) during the year
1993 with ( 266 ) number case While the highest
percerltage of female was I 42 ( 53 .3%) in year I 993 with
nurnber ( 266 ) case, and the lowest percentage 58( 45.3%
) in year I 990 with number ( 128 ) case . This l-able shows
increase rate of lrale patient comparecl witlr fenrale ltarient
along the period ( 1990-2000 ), which had ( l-i44 )ol
niale with percertage 5l.l\yo ), while fenrale ( 1286 )

case, percentage ( 48.89% ) .

An incieasing nrorbidiry and mortality fi'ont trrbelculosis
(TB) in the near future is forecast for the world at large
with the number of newly occurring cases predicted to.
increase front 7.5 nrillion ayear in 1990 to 8.8, 10.2 and
I1.9 million in the years 1995 , 2002 and 2.005
respectively , an increase amounting to 58.6 pelceut over'
a l5 year period [18]. The eslirnates were subsequently
found to be appLopriate fol tlte year .The apparent overall
(TB) rate per 2938 was higher in rnale than in males

overall ( 50.32o/o ) in year 201 1 and it was highel in age
group ( 1-12) year 62.90Y"and(52-64)year 62.25o/oand(
65-78) year 75%o in females the rate of (TB) was higher
in age groups (13-25 ) year 55.5o/o, ( 26-38) year 62Yoand
( 39-51 ) year 70,5% 120).
The present study shows in increasing of the pelcent of
rnale patient of TB ( 75% ) when it's cornpared with
female (25%) in'fable (1) anct this result sintilar ro resulrs
of [2 I ] , in Sanrawa city ( (male 69.6Yo and lemale 30.-l%
) arid lowest rate of (TB) lor female in Diyala city (24oh
) and lrighest ratein Salah Al-Den city ( 43Y, ) according
to.2004 statistics .The male to fenrale sex latio rvas i:l
due to plrysiological , geographic, socioeconttnric

,cultrrral ancl liealth selvices variable [22].
'flre efl'ect of sex steroicl horurones on intrrrrrne resl)onse
to infection ancl other no inf'ection iurnrune disorder. arrd

tttofe getlerall),, the intelplay bet$reen tlte endocrirre, ancl

the inrnrune systenls, are ividely docuntented in huuran
aucl trninral nroclels (23). Surprisingly very l'elv studies
hirve corrsidered the role olsex steloids in host ltrotection
and susceptibility to (TB) in hrrnians ol arrintals. The
possible role of sex steroid in (TB) also strengthened by
the tact tliat tlre progressiou to clisease and ntortality rates
are liigher in f'entales dLrling theil reploductive years
atter rvhich suclr [ates tuln again to be higher irr nren (r-1).

lJetrveen 1990 and 2000, and the year 201 l, there u,as a

decline in the nuurber of puhlor.rary (TB) Table (1,2). In
the ( I3-40) age group, the decline in (TB) cases marked,
rvhile in the ( l - t 2) age group incleased in nunrber ofcases
of puluronaly (TB),with the exception ol tlre -:-10 age
group in wlrich there was still an increasin.-q ol cases. In
the polecl betrveen 1 990 - 2000,and 20 I l, there u,as a lighr
rvard sliifi in the age - specitic incidence of ('l-tl ). 'l-hcrc

rvas an inclease in the age group ( l - 1 2) years.(2-l)
Clobally, tub.;rculosis kills wor.nen nrore any other

siirgle inlections disease [25].There are more sulear-

ltositive nrale tlran fenrale (TB) patient irre diagnosecl
every year and notified to the WHO. A recent rvorld lrealth
organization report on global tuberculosis control
reported indicated that 1-8 male cases of tubelculosis
disease for every fenrale case[ 2]. this has been exltlairred
both by socio- cultural lactols, since men lrave mole
social contracts and thus a greater risl< of exposure to
coutagious case by imn.runological differences between
lernale ancl nrale in type and concentration of non-sex
steroid arld sex-steroid horrnones steroid [22],that rrrake
nrales nrole susceptible than fenrale to sonte irrf-ection

[26],and othel studies redr.rctiou of rvornen's access to
heahhcare,interaction healtltcare services arrd adlterence
to tLrbelculosis lreatrnent [27].Stuclies indicate rhat nrorc
lenrale than nrale having a higher proglession lionr
inl'ection to clisease and higlr case-fatality rate [4] .

The conclusion of biological and social factors, in
aclclition to low of prioritization of rvonten's health,
womeu prinrary responsibility for the house lrold and
childcare and experienced stigma and socio-cultural
collsequeuces of (TB) rnore proforrndly than nren [28].
There is eviclence that smoking and alcolrol are risli
factors for (TB). This utay conrribure to rhe excess (TB)
in nren.
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Pseudomonas aentginosa and Proleus sp. Antibacterial activity of alcohol extract was
determined by using the micro dilution nrethod (well diffusion 

"nd 
dir" diffrrsion methods).

Alcoholic extract showed a concentration of 200 mg / ml of Cotoneaster fruit higheit
inhibition zones of pathogenic bacteria for each region compared to concentrations of 50
and 100 mg / ml of the extract. Besides that there is a difference according to the type of
bacteria, as shown by inhibition of proteus sp. area(17.25 * 0.4g)mm compared-with
staphylococcr* aureus which gave less inhibition of diameter by region (r2.7s i0.4g)mm.
Alcoholic extract in well'method showed a higher effects against aii pathogenic u."t"li" ii
used in comparison with disc method , at 50 , and 100 ,g /rn1, while,therJdoes not appear
significant difference against the bacteria Escherichia coii; pseudomonas aeruginosa; and
Proteus sp. in concentration of 200 nrg / ml.
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INTRODUCTION
The emergence of organisms resistant to nearly all classes
of antimicrobial agents has beconre a serious public health
concern in the past several years [l]. Many screening
studies have been conducted to find new antimicrobial
agents from natural or synthetic compounds for a variety
of novel active compounds with different ntolecular
targets that controls infections caused by microorganisms.
Therefore, it is worthwhile to study plants and plant
products for activity against microorganisms [2].
Burden e/ a/. [3] found that chemical structure of
Cotoneaster lacteal contain the material Cotonefuran,
which is of bactericidal activity. [4, 5] refened to isolation
of phytoalexins as dibenzoefuran from Cotoneaster
acutifolius and classified them into alpha, beta , gamma ,
delta and epsilon , which has an inhibitory effecti against
plant fungi growth on plants , and effects against
microorganism.
The aim of this study was to evaluate antibacterial
activities ofalcoholic extracts of Cotoneaster fruit against
isolates of pathogenic bacteria.
Materials and methods
Plant material

Contoneaster mature fruits were coilected from different
sections of Baghdad, Iraq.
Preparation of extracts
Methanol extract of Cotoneaster fruit by using soxhlet
apparatus was used by filling 50 g of shade dried , powder
of Cotoneaster fruit in the thimble and extracted with 750
ml of methanol(70%) for 96 hours , the dissolvent was
separated from extract by using rotary evaporator. Aller
complete solvent evaporation, the solveni extract was
rveighed and preserved at -20 oC in airtight bottles untit
use [6, 7].
Two gram of solvent residue was dissolved in l0 ml of
dimethyl sulphoxide, to obtain concentration of 200 mg /
ml. ,this de-pend for preparation of the 200 , 100, 50 mg
/ml for antimicrobial activity assay [g, 9,10].
Bacterial isolates used in this stuiy-were oitained from
Department of microbiology , the educational laboratories
in medical city/ Baghdad, included ; Escherichia coli,'Staphylococcus aureus, Bacillus subtilis, pseudomonas
oeruginosa and Proteus spp
Antibacterial activities assey
l. Welldiffrrsionmethod
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The extract activities were carried by spreading 0.1 ml pf
bacterial suspension prepared according Ill] which
contains lx lOE cells/ ml over the surface of Muller -
Hinton agar plate, to obtain uniform growth, left the plate
to dry for 5 minutes. Then well were prepared by using
Pasteur pipette 5 nrm diameter. These well filled by 50
rnicroliter concentrated extract of alcoholic extract
according to dilution used , leave the medium to settle for
I hour in laboratory condition , then incubate for 24 h at

37'C and inhibition zone were measured in millimetre
(mrn) . Each treatment consists of three repeat [8, I 0, I 2].
2. Disc diffusion method

Antibacterial activities of methanol extl'acts were
cletermined by disc diffusion n.rethod on Muller -t-linton
agar [12].'Sterile Whatn.ran filter disc (5 rnnr diameter')
,Nere nrade using sterile cork boler, these disc
implegrlated in the 50 rnicroliter of alcoholic extract.
Placed in Petri dishes according to concentration fbr l2
hours. Inoculurrrs containing l08CFU / nrl of bactelia r.vere

spread, with sterile swab moistened with the bacterial .

suspension .The disc also irnpregnated in 50 p[- of solvent
either distilled water or alcohol, served as a standald
corrtrol .The plates were incubated for 24 h at 37oC and
zoue of inhibition were uteasufed in millimetre.(uirn).
Each treatment consists of tliree.repeat [8, 10, 12].
'Antibiotic lssay

Standard antibiotic disc ; Rifarnpin 5 , Oxycycline 30 ,

An.roxicillin 25 , Kauanrycin 30 and Ampicillin -
cloxacillin 30 , for anti bacterial activity tests were
carried out against pathogenic bacterial strains according
to [2].
Statistical analysis
All values are e>lpressed as the urean + the standard error
of the mean (SEM). The data were analyzed by using one
way analysis of valiance ANOVA, and then the test of the
least significant difference LSD applied, in adciitiorr to
Duucan test to find the significant differences betrveen the
means ol'inhibitory zones [3].The significant level of
test was P< 0.05.
Results and rliscussion:
Conrpalison betr,veen susceptibi I ity of pathogenic bacteria
to difl'erent coucelltratiolt alcoholic extracts ol'
(.'oIonelsIer ft.]it.
Well lnd disc diffirsion rnethorl
Alcoholic extract of Cotonao.stct'tiuit exhibit an

inhibitoly etTect against all pathogenic bacteria, ancl was
concentlation depended in both r,vell diffusion and clisc
diffusion nrethods. As the diametel of inhibition zones
against all pathogenic bacteria were the widest at

.concentration of, 200nrg i ntl , lollorved by rhose at
l00nrg/ml , and were the narrorvest at 50 nig/ml ('lable
- l- arrd -2-) .

tiLrit extracts.

Mod,od

恣
Diameter of inlribition zones in rrrnr

Pseudontonas
nerugittosct

Bctci I lus
Stbt ilis

Escheric'hia coli Protets
sp. '■

ρ″)イοοοoο:rs

We‖
1025■025:l 1025■02521 1075■075:l 0925■ 075:: 1200■041:t
1250■025b 1375■063b 1350■065b 1125■075 1500■ 041b
1475■0 25bc 1725土 l llbc 1575■ 0751) 1450■ 1 19b 2125■ 0 1Sl)c

Disc

475■ 0852: 50■ 0・ ll:: 575■ l()3:l 65■05 15■ 02り :l
825■085b 90■ 041 b 925■063b 110土 ('411) 1475■075b

200 135■0 65bc 1325■ | |11)c 140■ 0 82bc 1725■0481)c 1275■0 1Sbc

Valtles: 卜′1■ SEヽ4 a,b in comparison ofzones 、vith 50
mg/Jl,bc in compansOn of zoneS With 10o,and 50
lig/1111 ,  for tlc Samc pathogenic bacteria ↑hc
sigiincantly Was atlevel of P<0.05

AIcoholic extract in  、vc‖  diffllsion  lnctllod sho、ved a
highQr cffccts agahlst all pahogcnic bacに

“

a, in
COl・ larison with disc difftlsion mcthod at 50 1lg/nll,

l ablc-2 rvell diUirsion arril disc dill

while at 100 mg /ml tlrere wel'e a significantly higher
inhibition against all pathogenic bacteria in conrpar.ison
witlr disc method except against Proteus sp as tllere was
no significant differences in inhibition, nteanwhile at 200
nrg /nrl there were no significant differences against
Pt oleu.y sp . Psetrclontotttr:; trarrrgiuo:;ct ancl llst.lrcr.iL lritt
r'oll between well and clisc nrethocl lTable -2-1.

恣
Metlrod Diarneter of inhibition zones in rnrn

Pseudontonas
aerugitrcsa

βα
`′

//″∫

Si′ b′′/15

Eschericltkr
c'oli

Prolerts.sp. Stct p I n, I oc oc c t r.t ctu r e u s.

Disc 475■085 50■ 041 575■ 103 65■05 45■ 029
Vヽc‖ 1025■ 025 1025■025* 1075■075 925■ 075■ 120■ 041
Disc 825■ 086 90■ 041 925■ 063 l10■  041 725■ 01S
/ヽcll 1225■025 1375■063■ 135■ 065 |125■075 150■ 041
Disc 135■ 065 1325■ l ll 14 1475■075 1275■048
Vヽc‖ 1475■025 1725■ l ll 1575■075 145■ |19 21 25■ 048*
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Values: M+ S.E.M.* significantly different in well
diffusion method in conrparison with disc diffusion
method for the sarne pathogenic bacteria at the same
concentration; at level ofP < 0.05
Conrparison ofbacterial sensitivity to alcoholic extract by
disc metlrod; shorved that at 50 rng/ml, there rvere a

significant differences between Proteus sp. rvith each of
Pseudontonas aentgino.sa, Staplrylococcu.s aureus, And
Bacillus subtilis, but not significantly differ rvhen
corrrpared wilh Escherichia coli. While at 100 mg /nrl
tlrere were significant differences betweetr Proteus wilh
eaclr of Escherichia coli, Bacilhrs srtbtilis,
S t a phyl oc oc cus aureus, and P s e ud onr onas ae n t gi n osa, in
addition there was a significance difference between

Values: Ma S.E.M. ; A, b, c, d significance i1
courparison of zones with those of other pathogenic
bacteria for the sarne corrcentration. The significantly u,as

at level of P < 0.05.
RA: Rifanrpin 5 nrcg RA5 ; DO: Doxycycline 3Orncg 30:
AX Amoxcillin 25 rncg 2-5; K: Kanarnycin 3Orncg 30;
APX: Ampicillin cloxacillirr,25 I 5 rncg 30
Al-Badrani [4] found that crude ethanol extract ol
coloneaster fruit posses the antibacterial effects against
staphylococcts ailreus and Streptococcus pyogen.s bul
[15] referred that there was no effect of the plarrt
cotoneoster as antibacterial. '[he antibacterial effects can
attributed to phytoallexins ofcotonefuran lvpe [3, 4]
The plants are rich in terpenoids and phenolic conlpounds
known to posse's antinricrobial activity. The antimicrobial
activity of plants Inay vary depending on the types of
terpenoids and fl avonoids.
In conclusion fronr results we can conclude that rvell
diffusion rnethod was rnore valuable to deterrnine the
antibacterial effects in comparison with disc diffusion
lnethod. Alcoholic extract was concentration dependent
as they were more effective at concentration 100 mg /ml
in comparison with 50 mg /ml. While at 200 mg /ml was
highly effective in comparison with 50 and 100 mg rnl.

Staphl'lococcus aureus and Escherichia coli .mean
rvhile at 200 mg iml there were no significance differences
in susceptibility of pathogenic bacteria except between
Proteus and Stapltylococcus aureus (Table -3-) .

Alcoholic extract in well diffusion nrethod at 50 nrg /ml
concentration showed a significant difference between
staplrylococct$. aureus and other pathogenic bacteria. At
100 and 200 mg /rnl the highest inhibition zone in
staphvlococcr$ aureus and lowest in proteus sp (Table -
3- ).
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Articleinlo ABSTRACT

ln this present study ten heterocyclic conrpounds lvere prepared frorn Azetidine (Tyo
Rcccivcd 7/12/2014

Accepted 14/4/2015
compounds) and Oxazepine (Eight compounds) and tested their ability to inhibit bacteria
growth. The prepared compounds rvere tested for their antibacterial activity against
Bacillussubtili.s, S t a p lt y I sg 6s s u s a ilt'e us (Grarnpositive)
Pseudomonasaenrginosa,Escherichiacoli, and Proteusntirabilis (Cranr negative) by agar
rvell diffusion method. Results showed that azetidine derivatives had higher growth
inhibition zone diameter (GIZD) than oxazepihe derivatives by comparing with antibiotics
Lincomycin, Amoxicillin, Ampicillin and Cloxacillin.

i-)-ilt
J出 まヽ̂ぃ 枷

“

J Azcddine J Jlll^ひ しじltユ■ メ 1,■ヽ6Kン ,卦 石耳 面!枷」 |し♪

冒富職轡轟盤蔵lM潅曇I薦
Cloxaci!linJ Anlpicillill`Amoxicillill`LillCO]nycin、 メ」l●lJ=Jlど もりtヨ■OXazepine」 1ひ

INTRODUCTION
The development of sirnple synthesis to widely used
organic conrpounds ring readily available reagents isone
of the nrain ob.iectives of organic synthesis-nitlogen
heterocyclic ofespecial interest because they constitute an

inrportant class ofnatural and non natural producti, lnan1,

of which exhibit useful biological activities, one-pot
efficient synthesis of heterocyclic derivatives, tnan),
permit the development of rrovel therapies for tlrc
treatrlrent of epilepsy, pain and other neurogenerative
disorder []. Some Schiff bases bearing aryl groups [2] or
heterocyclic residues possess excellent biological
activities [3] rvhich has attracted many resea'ches
attention in recent year. They have been reported to be
used analgesic, anthelnrintic, antitubercular, plant grou,th
regulator, antiviral, antifungal and anticancer [4].
Oxazepine derivatives was introduced in 1965 for use in
relief of the psychoneuroses characterized by anxietl, and
lension, oxazeparr is non-homologous seven member ring
contain two heteroatorns (Oxygen and nitrogen)

[5].Oxazepine conrpounds have medical and biological
irnportance and they have medical and pharmaceutical
application. Aurong the rvide chernical derivatives are

heteropolynrers which have activity arrd effectiveness
against cancer [6], they also are effective against fungi
and bacteria [7]. It was found that sorne oxazepine
derivatives are considered a medical drug against the
diseases [8].
Azetidinones which are part of antibiotics structure'are
known to exhibit interesting biological activities.
Azetidinones or p-lactanr chemistry is of great importance

because ofthe use ofp-lactarn derivatives as antibacterial
agents. A large number of 3-chloronronocyclic p-lactam
possesses powerful, antinricrobial, anti-inflarnnratory,
anticonvulsant and antitubercular activities[9,10,1 l].
The ainr of this study is testing the antibacterial activity of
the prepared conrpounds against P oerrtginosa, L. coli, P.
mirabilis. B. subtilis and S arrrerrs

I\IATERIAA AND I\IETHODS
Preparation of compounds
All compounds used in the present studv rvere prepared
by [ 2] shorved in Table ( l ).
Concentration of compounds
Concentration used 30 mg/nrl (rviv) of each compound
and prepared by using Dirnethyl Sulfoxide (DMSO).
Bacterinl cultures
Fivepathogensbacteria species used in this study as tested
organisms. These are Escherichiacoli, Proteus mirabilis,
I)seudontonas aentginosa (Gram negative) and Bacillus
subtilis,Staphylococcus aureus (Grarn positive).These

. bacterial species rvere obtained from Center for Market
Research and Consumer Protection. Baghdad Universify.
Deternrination of antibacterial activity
'the agar rvell diffusion rnethod rvas used to detect
antibacterial activity for ten prepared compounds of
derivatives oxazepine and azetidinones against five
pathogenic bacteria species used in present study as

described by Barefoot and Klaenharnmer [3]. Young
bacterial cultures suspension equivalent of 0.5 tube
McFarland turbidity standards (108 cfu/rnl) were spread
on Muller-Hinton agar plates using sterile cotton swabs
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able l: The ten prepared heterocyclic cot

Comp
No

Nomenclature Molecular
Fonnula

Azetidine Compounds

l

3-chloro-1 -(4-
dimethylaminopltenyl)-4-
(4-methylphenyl )
azetidine-2-one

CrrHr8NrOCl

3-chloro-l -(4-
hydroxyphenyl)-4-(4-
methylphenyl) azetidire-2-
one

cr6HrrNrOCl

Oxazeoine Derivatives

l

Benzenel,2,4,5-{2- (4

dinrethylarninophenyl) -I
tolyl -2,3-dihydro [1,3 ]
oxazepine -4.7 -diones)

C26H“が20o

Benzene 1,2,1,5- | 2- (4

hydroxyphenyl ) -l- tolyl
2 ,3 - dihydro [,3]
oxazepine 4 , 1

dinorres )

C:rHr;NOr

2-(4-dimethyl
arrinophenyl) - I - totyl - 2,

3- dilrydrobenz- !,2e1
t l,3l - oxazepine-4,7-
d ioncs

crsilrrNrol

4

2 - (4-liydroxyphenyl)- l-
tolyl-2,3-dihydrobenz-[,
2el [1,3]-oxazepine -4,'1-

diones

c26llreNor

2- (4

dirnethylaminoplrenyl) -I
tolyl-2,3- drhydro naptlia

[2,3e] [1,3]- oxazepine
4,7- diones

C21[[11N1Or

6

2-(4-hydroxyphenyl)- l -

tolyl-2.3-dihydro naptha-

[2.3e] [ 1,3]- oxazepine-4,7-
diones

c2rllrTNOr

7

7-(4-
dirnethylaurinoplienyl )- l -

tolyl-2,3-dihydro-[ 1,3]
oxazepine-4,7-diones

C26H2eN2O;

8

2-(4-hydroxyphenyl) -l
tolyl-2,3-dihydro-[,3]
oxazepine-4,7-d iones

Crrllr;NOr

Al Mtlsthllsiriyah J Sci,Vo1 26,No2,2015

. Wells of 6mm diameter were crlt in sotidified agar and

iltled with 50 pl 0f each concerttration. 'l'lte Dirtretlryl
Sulfoxide also used as control. The plates wele iucubated

aerobically at 37'C for 24 houls, then inhibitiorl zolles
diameter (mm) around wells were rneastu'ed by Lule. Alt
testes were applied as triplicate.
Antibiotic sensitivity test
Antibiotics susceptibility of P. aerugitlosd,8. coli, P.

tnit'abilis, B. subtilis ancl S. aureus was detennined also

by the agar well diffusion method (13) rvhich l.nentionecl

previously. Antibiotics solutions were prepared by Using

DMSO. 'l'hese antibiotics with their respective
concentlations are Liucornyciu ( I0Fg/50prl), Autoxicillirt
(25pg/50p1), Anrpicillin (25pg/50p1), and Cloxacillin
( )lrg/)ulrl )

IIIIST]LTS AND DISCUSSION
Small ring heterocycles containing nitrogen and sulfur
have been urlder investigation along time because of their
important nredicinal properties. Among tlre wide range of
heterocycles explored to develop llhanraceuticall),
inrportant lilolecules, Azetidine playecl an iurpoltarrt iole
in medicinal cheruistry. Table 12) and Fig. (1, 2, -l)
shorved results of antibacterial activity of azetidine
compounds and oxazepine deIivatives at 30mg/ml against
li. coli, P. nrirabilis, P. aenrginosu, B. subtilis and S.

tui,,'etrs. Azetidinecornpounds had the strongest
antibacterial activity. While the oxazepine clerivatives had

lowest activity by cornparing with azetidine conrpounds
('l'able 2, I'-ig. 1,2,3). The strongest corllpound trom the

oxazepine derivtrtives was courpor.ilrd No.l asairrst .S.

(/r//crl.r while conlpounds No.6 ancl No.2Iracl the highest
grorvth inhibition activity against B. subtilis an(l 1).

aeut'ogittostt. Conrpounds No. I and No. 2 had the best
growth inhibition activity against E. coliP.ntirobilis
resectively (Table 2, Fig. l, 2, 3). The lesults of
sensitivity test for five bacteria species to antibiotics
Lincorrycin, Anroxicillin, Anrpicillin and Cloxacillirr
showed in Table (3).

Table 2:Gfowlll inhibi bacteria lcs
lleterocycl ic Cornpounds Mean olCronth Inhitrition Zone Dianrt'ter (nrrn)

Pseudonton
as
aerutlittosa

Escheric'hicr
coli

Proteus
n irobi I is

Bctcillus
sttbtilis

Stoplt.t,locotcrts

Azetidinone comp. No.l

Azetidinone comp. No.2

Oxazepine derivative No. I

Oxazepine derivative No.2 t1

Oxazepine derivative No.3 8 8 S

Oxazepine derivative No.4 8 S S

Oxazepine derivative No.5

Oxazepine derivative No.6 8 t3

Oxazepine derivative No.7 8 l1

Oxazepine derivative No.8 t5 lt
Dimethyl Sultbxide (Control)
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Figure l:

.tu.qtd.kd\artuXo., .Oxr.qtn.&tu,k)o_:

.OMrEln. ktrtht l.--, .O!.r{tn. d.ftrtt.. No..
i Os2.plr. d.rts.th. \o.: . Ot.rrytr. drh-ilf,. \0.6.O!.rSh.d.rirlhrfo--_ .On.?tn.d.rh.ti.S._t
r Dh.6!l Srlforid. (Coilrd)

Grorvth inhibition zone diameter(mm) of two Azetidinone
andeight Oxazepine derivative heterocyclic compounds
against three Gram negativepalhogenic bacteria species
aO30 mg/rnl concentration.

n grat S .4d
rl..ti&ilotcotv.)'o.t,aytiddo@.orq.t6.:
Ioviqnr.d.,n.riv.\?.1 ao{:eir.&.itrn 

^o.2. tu.qld. n.,nn$t So.J . Or.r$i!. d.6rth. No.l
., O$reh. d.r h rth. ro ! . Orrer!. d.rbrth. 50.6
1:Orrr.ph?d.rn.th.\6.: rOr..etr.d.6rrN.\..t
. Ob,.ri)l 9ulfotld! (C.nrrol)

Figure 2:Gro*,th inhibition zone diarneter(mm) of trvo Azetidinone
andeight Oxazepirre derivative heterocyclic compounds against t\ro
Gram positive pathogenic bacteria species at 30 mg/tnl concenlration.

l'able l.Growth

*Uscd「or grarn positive bacteria only

Heterocyclic compounds are considered one of important
types of organic contpound due to their inrplication in
drugs and industrial studies [14]. Mechanisms of action of
antibacterial drugs include inhibition of cell wall
synthesis, inhibition of protein synthesis, inhibition of
nucleic acid synthesis, inhibition of metabolic path wAy,
interference rvith cell membrane integrity [15,16]. The
activitv of p-lactam moiety was greatly influenced by
substituent or fused rings [17]. 1'he probable cause of
potentiality of azetidinone conrpounds isdue to gieater
lipophilicity of chloro group rvhich in turn is responsible
for greater penetrability ofthe conrpound in the cell Il 8].
These interesting biological activities attached our
attention to the chemistry of nitrogen heterocycles, Sonle
oxazepine derivatives acts as inhibitors of enzyme action.
The antibacterial activity oF new heterocyclic derivatives
containing oxazepine ring rvith the hope of discovering
new serying as antibacterial [19]. The antibacterial
revealed that nature of substituerrt on phenyl ring viz,
methyl,methoxy, hydroxyl, dinrethyl anrino, chloro,.and
hydroxyl group at the para position of the aryl moieties
are determined for nature and extent of the antibacterial
activity of the compound, which tnight have influences on
their inhibiting mechanisrrr of action [20].
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..luriddoil.oq. )a.t .a..titiaoil..onp \d :

Inhrbrtlon zone diameter (mm) of four antibiotics against llve pathogenic bacteria

Alitibiotic

Concentration
([g/s0[tl)

Mean of Grorr.th lnhibition zone Diameter (mm)
Pseudontonas
aerteinoso

Escherichio coli Proteus
ntirobilis

B●c′′′,rs

∫frbrf′ Is

S7'p′り'′OCOcc,rs

+Lilicoln、′ciil 8 :7

Amoxicillin 8 R

Atnpicillin 8 8 8

*CIoxaci‖ in R 8

Dimethyl Sulfoxide
(Control) 100%
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l'ig 3.Crorvtlr inhibition zone dianreter (nrrn) of teuheterocyclic

. cornpour.lds against five pathogenic bacteria species.

CONCI,USION
According to the results, biological activity clata shorved
that azetidine derivatives lrad higlrer antibacterial lctivitv
than oxazeltine derivatives.
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This work involves the synthesis of three new chalcones (4-6) derived fronr sacchariu. Also,
preparation of pseudo chlorosaccharin (PSCI) (7), by the reaction ol'saccharin salt (l) with
l0% (HCl) to convelt it to saccharin (2) then the result reacted with (PCl5). The reaction of
compound (7) with glycirre, in two steps, produced the saccharin derivatives (8-9).
Moreover, the reaction of conrpouud ( l0) with benzaldehyde in presence of acetic anhyclride
and acetic acid lead to ring closule and gave the nelr heterocyclic derivative compound ( I I )
of saccharin.
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INTRODUCTION
Chalcones are aromatic ketones and enones that rvele
syrithesize by claisen-schmidt condensation of aldehyde
and ketone by using base or acid catalysts followed by
dehydration to yield chalcone compounds[1], Chalcones
lepresent a carbonyl conrpounds linked by u,p-.
unsaturated carbons, which forms the central core of
variety of important biological compourlds, which.are
know.n collectively as chalcones or chalconoids[2-5]. The
five membered ring heterocyclic conrpounds, wlrich nray
contain two or three hetero-atonrs such as:

1,3,4-oxadiazo le, 1,2,4 -triazdes, 1,3-oxazoles derivatives
are known to possess various biological activity[6,7]. ln
the present investigation a nunrber of 1,3-oxazoles
derived frorn saccharin were reported as an irnportant type
of biological active cornpounds by the oxidative ancl

condesative cyclization[8-9].
Ex;lerimental :

Ceneral
tvlelting points wele determir.red on Callen - Kamp (MFB-
60Q) melting point apparatus and are uncorrected.
The IR Spectra of the conrpounds were rbcorded on
shinradzu FT-IR 3800 spectrometer as KBr discs. UV
spectra were recorded on cita -5- Gbes scientific
equipnrent , using absolute ethanol as solvent.
IHNMR spectra have been perfonned by spectral
laboratories in Jordan using a 400-MHZ, and TMS as
internal standard.

Synthesis of : 2-acetyl-l,2-benzisothiazol-3-(2H)-one
I,l -dioxide[31
lOgm of saccharin salt (l) was dissolved in (25m1) of l0%
HCI solution, then the ppt. formed ryas filtered and
washed dis. water to give comp.(2).
To a solution of corupound (2) (0.05mole) in (25m|) acetic
acid anhydride , acetyle chloride (25m1) was added . The

nrixture was refluxed for (2hrs.) , then cooled and (5Onrl)
ot'water added to the nrixture and the solid precipitrte
lbrrned was illtered and recrystallized frorn chlorofornr,
nr.p l95-196'C,56yo yield. lR (v cnr'
I 

): I 680(c:o),3 050(c-H.,.,"),UV.(),,,.u*): 25 5,3 I Onm.

Synthesis ol' : Chirlcones ({-6):
(0.01mole) of compound (3) rvas dissolved in (5Onrl; of
absolute ethanol, (2nl) 2%o NaOll was added rvith stilling
runtildissolvecl and (0.0 I nrole) olan appropliate aldehycle
rvas added. The rnixtule rvas refluxed tbr 4-6hrs. thc
excess of solvent was evaporatecl and the solid product
tbrn'red was recrystallized h'om appropriate solvent.

[a](Ar=2-BL CoFIq). Yield 63%o ,r't'r.p.243"C,(EIOH), IR (v
cm-r) :1660 (C:O fol a,B-r-rnsatLrrated carbonl,l groLrp).
1645(CFl=CH),3100(C-FI,,,.,"),1075(aryl C-Br)
UV.(i,,,,.):27 l,340nnr.

[5](A r:3-OI{-5-OC11:Cr,llr),1,ield 52%,nr.p.
26 loC,(chlorofbrm) IR (v cr.r.r'r) : 1680 (C:O) tbr tr,lJ -

unsaturated carbonyl group , 1670 (-CH:CI-I-) , 3600 (C-
OHo,o,u.), I 240(Ar-OCI-l 3),UV.().,,.,,") :34 I nm.

[6](AL=2-NO:C6H+), yield 55%, nr.p.25l"C,(EtOH),lR(v
cm'r): 1690(C:O for o,p-unsaturated carbonyl group),
1680(CH=CH), 135O(arom. NO:) UV. ().,n0*) :i60nnr.
HlNヽ lR (6pprn): I 5.9( S,l H,OH ),7.5-81 aromatic
proton,7.4(d,lH,CH of cr,p-unsaturated carbonyl
chalcone), 6.i(S,1tl,O:C-ll),6.2(S,lH,Cll ol' lactone
ring), 2.54(S,3H,CH3).

Synthesis of : Pseudo chlorosaccharin (PSCI)[0-
l ll(7):
This compor.rrrd was plepared fror.n conrp. (2) as in the
clremical abstract (6-7), m.p. 141-142'C, 45% yield , ItL
(V cm-r;: I 550iC:N), I I 90(SO:),775(C-Cl),
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Synthesis of : ({[(1,1-dioxido-1,2-bezisothiazol-3-yl)
anrinolacetyl amino) acetic acid (10):
To a solution of PSCI (7) (0.02mole,4gm) in 25ml) of
diethyl ether, glycine (0.02mole) was added. The rnixture
was refluxed for (5hrs.), then cooled, to give comp.(8). To
comp. (8) (0.02mole) an excess of thionyl chloride ( l2ml)
was added , then the mixture refluxed gently on a water
bath at (70-80oC) in a hood for (2hrs) . Excess ofthionyl
chloride was removed under vacuum
To the residue of the above reaction (25rnl) of diethyl
ether and glycine (0.02mole) were added. The ntixture
was refluxed for (5hrs), after cooling it was extracted witlr
diethyl ether (3x25rnl) , the conrbined extracts rvere dried
over anhydrous sodiunr sulphate. The excess ether was
renroved under vacuut.tl, and the product w.as
recrystallized fronr ethanol and (5-s%) yield of conrp. ( I 0)
as white precipitate was obtained with m.p(257-
259"C),lR(vcrn-r):1685(amide C:O),1740(C:O of
carboxylic acid ),3340(N-ll),1 630(C=N),UV(),,""*):270-
350 nm.rHNMR (5ppm):4.5(t,lH,NH-CH2),2.4(d,4H,ZCH2-
CHzC=O),12 (S,lH, OH), 7.2, 7.7 (nr,4H,aromatic
protons), I 0(t,1 H,O:C-NH).

Synthesis of (4E)-4-benzylidene-2-{[(l,l-dioxido-1,2-
benzisothiazol-3-yl) anrinol methyl)-1,3-oxazol-5(4II)-
one[ l].I l2l
Aronratic aldehyde (0.0 lnrole) rvas added to a stirring
rnixture of compound[10] (0.0lnrole) acetic acid (5ml)
and acetic anhydride (lOrnl).
The temperature of the collected and recrystallized frorn
ethanol: water [ : I ] to give (7loh) yield. Of rvhire
precipitate, ntelting point 2997 (decornposed),lR (vcnr-
ri: 

r zzolc=o;,1 6 l0(c:N),3320(N-H),2925(c-H61,06),
158O(C=Cu,o-.) I I 50(C-O-C),UV(1.--): 253,3 I 2nrn.

HrNMR (6ppnr): 6.t (t,lH,NH), 2.9 (d,2rr,CH,).
7. I -8 (m,8H,aronratic protons).

RESULTS AND DISCTISSION
Sodium salt of saccharin Il ] was treated rvith l0% I ICI to
prepare the saccharin in the acid form[2].
Reaction of conrpound(2) with Acetyl chloride in Acetic
anhydride gave :

Z-acety I - 1,2-benzisothiazole-3(2 t{)-one- l, l -dioxicle ( j ),
the IR spectrunt ofcornpound(3) shows the disappearance
ofthe N-H stretching at (3200cnr-r) and the appearance oI
the new C=O band for the anride at (l680crn-r).
Treatnrent of compound (3) with the appropriate aromatic
aldehyde in presence ofbase in absolute ethanol affordecl
the chalcones conrpounds(4-6).
l'he IR spectra of cornpounds (4-6) shora, the
characteristic band at (1660-1690)cm-r due to slretching
vibration of o,p-unsaturated carbonyl group of chalcories,
in addition to other band of the synthesized conrpounds
(see experimental). On the other hand treatming
compound(2) with PCls in presence of pyridine yield the
pseudo chloro saccharin (PSCI) comp.(7), which
displayed in the IR spectrum at (775crn-r) for C-Cl

stretching vibration and another band at (l550crn-r) for
C=N stretching vibration and the IR shows disappearance
of C=O stretching vibration at (l770cm-r)
Reacting compound (7) with glycine in diethyl ether then
refluxing the resulting product with thionyl chloride
followed by the adding of glycine afforded the derivative
(10) which was by lR spectrunr which shows

. characteristic stretching vibration band at (l6g5cm-r) due
to (amide C:O). ( l7a0cm-r1 for (C:O of carboxylic acid)
(3340cnr-r) due to N=H and (l630crrr-r) for stretching
vibration of C=N group.
Clondensing of conrpound (10) with aryl aldehydes in
presence ofacetic anhydride and acetic acid leads to ring
closure and gave the heterocyclic derivative of
sacchhrin( I I ). The IR spectrunr of this conrpound shorvs
disappearance ofthe broad band ofthe hydroxyl.group of
the acid at (33l0cnr-r) and appearance ofthe new C=O
band for the ester at (i760cm'r), which confirmed for the
success of the reaction.
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A r t i c I e i n f o ABSTRACT
ft 

" 
p-".tt to determine the edges is one of the basic processes to identi$ objects in the

image, the edge detection process is used in many fields, including medical diagnosis, and
Received l1/3/2015

Accepted 18/5/2015 on. of th" nteans of medical diagnosis is the use of magnetic resonance brain imaging, which

is used to determine objects (tumors, bleeding, infections and developmental abnormalities).

By capturing images of the brain is exposed to rician noise, lead this noise to difliCulty of
detecting these edges, therefore; the noise removed before the process ofdetecting edges.

Conventional methods use a filter to remove the noise, some of them median filter, then

perform Canny operator to do edge detection
The proposed method is uses soft threshold 3D multi wavelet transform with Canny operator

which it performed on noisy MRI Brian slices that are arranged in 3D structure.

The resuits show that the proposed nrethod has a better results on Canny edge detectiori in

both subjective and objective tests.

This woik is used MATLAB 2012 and it is developed on2 GHZ processor' and 4 GB RAM

computer.
irj-ill

JqUr 6.;.r'l3 rtr eit3sJt -rPs3 lLc

.4GB 5メ 1もJ2GHZ tノ Ψノヒどし 許 壺 MATLAB 2012戸島 lJ」‖ゝ tes9

INTRODUCTION
In Medical Diagnostic, Magnetic Resonance Intages

(MRI) play important and essential role Il]. Edge

detection is the most important steps in the process of
extracting the objects in MRI [2]. MRI exposed Rician

noise which produces a bias into MRI measurements that

can hat,e a big effect on the shapes and orientations in

MRr [3].
Detecting edge is one important processes in the inrage

processing operation, because the edges form the

boundaries ofobjects where the edge separate between the

objects and the background, overlapping objects, as if it
deiermined well, it mians that all objects are identiflied, so

the process of identiffing the edges is the important

processes [4].
The discovery of the edges is done by looking at the

relationship between the pixel and its neighborhoods, if
the value of the pixel similar to the pixel neighborhoods

values, this means it's not edge, but if the value of the pixel

is similar to neighborhoods, it means an edge [5].

Many of the research that dealt with multi wavelet

transform are used in image processing, Mahmoud et al.

[6] Proposed a new way for computing l-D and 2-D multi
wavelet transforms then developed it to perform 3D multi
wavelet transform method, Mahmoud et al. [7] used away
to delete the noise from images using 3D multi wavelet

transform.
l- Edges Detection methods
Detection edges methods can be classified as following:
2-l Edge detection based on gradient operator.
This method based on the derivation of the gradient

operitor. The traditional gradient operators'are Sobel,

Prewitt, Roberts and Laplacian operators.

2-2 Edge detection based on the optimum operetor.
In this type the inflection point of the gay image is the

edge. From the standpoint of mathematical, the inflection
point of the second derivative of the function is 0. Which.
detect this point whose second derivative is 0 is a way of
edge detection, for example Canny operator [8].
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canny operator gel'lerates equally good edge with smooth

continuous pixels and thin edge, compared with Sobel

operator which cannot produce smooth and tlrin edge,

both Sobel and Canny operators very affected to the

noise. Removed noisy pixels will affect the result of edge

detection. From the analysis, the result ofCanny operator

better than the result ofSobel operator [9].

2-3 Multi scale edge detection,/
.' Wavelet transforur is particularly pelf'ect.fbr ectge

detection, Rosenf'eld suggested use .nrtrltif le
dimensions operator to detect the edges [8].

2- Sonrc Thresholtling Typcs
3-l IIard-'fhresholding

I-lard thresholding work as following: if the

absolute value of the gray level is greater than the
value of threshold then the result is the value ol
gray level, else retun zero [10].

3-2 Soft-Thresholding
The alterr.rative to hard threshold is soft threshold

rvhich can perfbrur as the following equation.

|―動ν),191>7カッ (l)
IG I≦ 77,v

G=gray level value
7'hv=threshold value

f*1, lG>0;
I

rlgr(C)={ 0, if G=0;
I

l.-r iJ G <0.

Soft thresholding is a lengthiness of hard thlesholding,
by contraction the non-zero values towal'ds zero by a

threshold value [1 1].

3- 3D Multi Wavelet Transforrn
3D Multi wavelet transform is perfornred on 3D
data, first pelform 2D Multi wavelet transfort.n
which applied in X-direction, then in Y-direction,
after applying 2D Multi wavelet transfolnr then
applying the algorithm in Z-directiori[7].

4- Material and iVlethods
This pafer combines Canr.ry operator and Soft-tlriesholct
3D Multi wavelet transforrn, the idea of the algorithrn is:

Perfornr 3D lvlulti wavelet transforr.n to the noisy MRI
Brair.r slices (four slices at a time, each slice are resized to
128 x128,) which it corrupted by Rician noise type and

choose an appropriate threshold value to remove these

noises by using Soft threshold type. L.rverse 3D Multi
wavelet transfornr to.produce the. denoised Brain slices;
Convert RGB denoised MRI Brain slices to YC6C, space.

Pelforrr Canny operator on lunrinance channel to produce
the slices edges. The n.rain flow chart of the proposed
method can be seen in Fig.l:

J‐
01G

Vヽhcrc:

53



26.No 1.2015

Figure L Flos, ofthe proposed Cannv edge dbtection
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5- Results and Discussion
This work uses MRI Brain slices (rvhich are taken froln
Coogle MR images) as shown in Fig.(2.a). The first four
slices are taken at a tirrre Fig. (2.b), adding Rician noise
type Fig. (2.c), using the conrrnonly used rnethods rvhich
combitle rnedian filtering and Canny operator, the result
is shown in Fig. (2.d).
ln order to perform the proposed method, 2D lr,lulti
wavelet transfornr deconrposition is performed on the first
four noisy slices as shown in Fig. (2.e), then 3D Multi
wavelet transform decontposition is performed on the four
decomposed slices Fig. (2.f), applying soft threshold on
the decomposed slices then perform inverse 3D rnulti
tvavelet transfornr, after deleting the noise from the Brain
slices, Canny operator is done on the lunrinance channel
Fig. (2.g)

When we note visually in our eyes, Fig. (2.d)'and Fig.
(2.g), the noise is deleted effectively, edges and details are
clear in Fig. (?.g), this means we have made the subject
test.

The results of the objective tests can be shown in (Table-
l) which compare between the two nrethods by using
objective criteria (RMSE and pSNR). As can *. Lbr.rr"
fronr (Table.l), the error rate (RMSE) decreased in the
development method, on the other hand, pSNR increasing
in the development method in each of the four slices. This
mean that the proposed method Achieved better results
than traditional methods where the values of pSNR
increased and the error rate (RMSE) decreased as is
evident in the table.l

Input noisv Blain slices (four sequcntial slices at a time)

Applv -1D \lulti s':rr-elet trarrslbrm decomp<.rsilion

Apph' Sotl tlrreslroltling

;\pply i nvers e .iD *-lult i rrar.elet trans form

(lonverl RGB sliccs to YCbCr space

Perform Cannv operalor

Cornptrle Rlr{SE and PSNR

.{.re there another Brain

- . slices?
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'c)
Figure 2: Steps ofapplying edge detection a) MRI Brain slices.b) first lbur slices c) first four noisy slices d) Median tiltering and Canny operator e)
2D Multi wavelet transtbnn decomposition f) 3D Multi wavblet transfonn decomposition g) Canny operaror atier soli threshold iD Multi [,avelet
translbrrn.
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Table l: The RMSE, and PSNR obtain by applying the lour MRI Brain
slices.

Ldge
detcction

mctllods

Slices

scqucnce

RヽlSE PSNR

Medion vith
catlrly

Slicc A 03602 88705
Slice B 03514 90848

Slice C 03525 90575
Slice D 03810 3858

Proposed
nrethod

Slice A 01535 27323
Slice B 01480 29681
Slice C 01410 28446
Slice D O1647 28446

6- Conclusions
ln the traditional edge detection operators which
conlbine median filtering and Canny operator, this .

nlethods catlnot rernove Rician noise very rvell, does
not preserve detail and edge compare rvith the
proposed rnethod (Canny edge detection operator
based on Soft threshold 3D Multi u,avelet
transforrn),which can remove the noise effectively
and can detect the edge detail very well.
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ABSTRACT

In this paper we introduce a new fuzzy contlaction nrapping in a fuzzy nretric space. Fixed
fuzzy point theorern is established by using this type of fuzzy nrappings. An application of
fixedfuzzy pointtheorenrtolinearequationoffuzzy point isgiventoillustlateourlesults.
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INTRODUCTION
Tlre theory of fuzzy sets was investigated by Zadeh I I ]
in 1965. Several researches have extensively developed
tlre concept of fuzzy set , which also include irlteresting
applications of this theory in different fields such as

nrathenratical programming , modeling theory , control
theory , engineering sciences ,ect.
The concept of fuzzyrnetrlc spaces has been introduced
and generalized in different ways by many authors based

on fuzzy points and fuzzy distance (see[10],[la ]).
Morebver George and Veeramani (t 5 l, [ 7 ]) rnodified
the concept of a fuzzy metric space introduced by
Kramosil and Michalek [ 2 ] and studied a Hausdorlf
topology of fuzzy metric spaces. The contraction rype
nrappings in fuzzy nretric play a crucial role in tixed point
theory . In 198 I ,Heilpern [ 3 ] first introduced the.

concept offvzzy contractive mappings and proved a fixed
point theorem for these rnaooings in metric linear spaces,
Grabiec [ 4 ] defined the Banach contraction in a fuzzy
metric space .Later several fixed point theorenrs for types
of fuzzy contractive nrappings appeared (see, for instance

t8l,tr rl,[6],le l)
The application of fixed point theorems are rernarkable in
different disciplines of rnathematics , engineering and
economics indealing with problerns in approxirnation
tlreory , ganre theory and nrany others ( see[ 16 ] and
ref-erences therein).Various types of applications of fixed
point theorems may be seen in Pathak and Shahzad [5]
Chaipunya and Cho I l8 ] , Nashine and Sintunavarht I
19 I and Ran and Reurings I 13 ].
Tlre papel is organized as follows . In section 2 we recall
sornb basic collcepts that are needed in the rest of the
paper. 'lhen , in section 3 we present a new fuzzy
contraction mapping and states a fixed fuzzy point
theorem. Section 4 is devoted to the application of fixed
fuzzy point theorern for solving systems of linear
equations of ftrzzy points. Finally the paper finishes with
sorne conclusions.

2-preliminaries :

Definition 2.lll1 l: let X be a set. A nrapping 1t X +
[0,1]is callect rnen.rbelslrip lirrrcrion ,ancl tlre set;i =
t@, p(x)) /x e X) is called hrzzy set on X 't'lre

nrembership functionof,4 is denoted by lrl .

Remark 2.2: l12l
Each ordinary set.4is a ftzzy set \vith a rnernbership
firnction defined by:

r1, x e A
t';(x) = to, otrterwise

ForeachxEX.
Definition2.3: lll
Let X be a univelsal set , theu lbl any a e (0, i] rrtrl x €
X ;afuzzy subsetx, of X is called a luzzy point inX il

.a if x = vxal!) = lO utnrr*irr'
Foleachy€X.

Definition 2.a :120 |

Let P be aftrzzy:iet.put l:[0,1]then &-: P x P x (0,1] -
I is said to be a fuzzy nretric (or frrzzy distance frrnction)
on P, if for all((o,4), (lr,d), (c,2) ) € P , [/- satisfl,ing
the following conditions:
(l l) fr(a, b,y) >0 if a + brvhele y = nrax{4, 6}
(12) il(ct,b,y)=0 if and only iia = b .

(t3) il(a,b,y) = fr(b, a,y).
(tq M@,b,y) < fr1a,c,y1 + M1c,b,y) lfuzzy rriangle

inequality where y : max[I, d,2]
(15) lf 0 <2 < y <l then M1a,O,y) < M@,0,tr) and

there exists 0<y,. ( y suclr that linr M(a,,,0,y,r) =
fr1a,0,y1
Then (P, fr) is called fuzzy ruetric space.

Definition 2.5:[20 ]
Let {(a", n")} be afuzzy sequellce inaftzzy rnetric space

1P,fr) then {(a,,, lr)} is said convergent if there exists
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(a,n) e P such that jTJfr(",,, a,y) =0 rvhere f : max

{n",n} .

Definition 2.6:120 |
A frlzzy sequence {(a",ry,,)} in a fuzry nretric space
(P, fr) is said (or said to be) Cauchy if for every 0 <e.<l
there is apositive integer N>0 such that fr (ar, a*,f t)<e.
for every n, k > N, where y, : nrax{4,,,4p}.

DeIinition2.T:120 |

A fuzzy nretric space e, fr) is called complete if every
Cauchy fuzzy sequence in P is fuzzy convergent.

Definition 2.8: [ 20 |
If zl and I be two fuzzy rnatrices of santc ordcr then their
addition can be defined as follows

A * B = [ai1 + bil,min(n;1, 6i))
Where I = [(aii,,/i;)1r* B=[(biル δり)],lx,1
Where 41; is a nrembership function for element a;i of
fuzzy nratrix .4, and d1; is the corresponding rnernbership
function for elenrent bi1 of luzzry rnatrix B.

3- BanachFixed Fuzzy point Theorem:
Iruzzy contraction theorem concerns certain mappings of
a conrplete fuzzy rnetric space into itself. It states
conditions sufficinent for existence and uniqueness of a
fixed fuzzy point The theorem also gives an fuzzry
iterative process by which we can obtain approxirnations
!o the fixed fuzry point and fuz-zy error bounds.

Dcfinition 3.1:
A fixed fuzzy point of a mapping G: P -; P of a fuz4, set
P into itself is an (o, n) e P, rvhich is rrrapped onto itself
, tltat is G (a,n) = (c, r;).

Definition 3.2:
Let ,zi be a nonernpty fuzzy set , rve choose an arbitrarv
fuzzy point (a",q") in zi , then r.ve calculate recursively a

fuzzy sequence (a",\") ,(ar,l) ,(a2,4) .... fi.onr a
relation of the following fornr
(an+r, ??n+r) = G(or, 4r)
That is , we choose an arbitrary @",n) and deternrine
successively (ar,\r)= G(a",n) , (ar,\)= G(at,n) ,

This fuzzy sequence is called iterative fuzz.v sequence.
Delinition 3.3:
Let (P, fr1Ae a fuzzy rnetric space . a rnapping G: p + p
(P is a fuzzy set) is called a fuzzy contraction nrapping on
P , ifthere is a real nunrber r rvhere 0<r < 1 such that for
all (a,4), (0,6) € P

fr1c 1a1, G (b),v)
...(3-l)

≦
'・

ν(α′b,7)

where y = nrax {4, d}.

Theorem 3.4:
Let (P, fr1Ae afuzzy rnetric spacewhere p is a nonempty
fuzzy set. Suppose that P is complete and letG: p + pbe

fuzzy contraction mapping on P , then G has precisely
one fixed fuzzy point.

Proot
We construct a fuzzy sequence {(ar, rlr)} and show that
its Cauchy , so that it converges in the contplete p , and
then rve prove that its fuzzy lirnit (a,4) is fixed fuzzy
point of G and G has no further fixed fuzry points. We
choose any (a., T.) E P and define " iterative fuzzy
sequence"{(a",4")} by( definition 3.2) , such that
(a.,ry.) , (at,4r) = G(a",q) ,(ar,\r)=G'(a",n"),... ,

(α7t'η
")=6・

(α。,η。) (3-2)
Clearly , this is the fuzty sequence of the inrages of
(a",ry.) under repeated application of G we show
that{(a,,,4")} is Cauchy, by (3-t) and (3-2)
fri (oo*r, a*,y) = fii 6 1au1, G (a*-r), y)
Where y=6sx {4k).
< r fi1a1r,ax-rf)
= r fii 1G 1ap-r), G (ax_), y\

< 12fr1ap-r,a*-z,y)
...(3-3)
< rkfri1ar,a",y)
Hence by lhe fuzzy triangle inequality and the formula for
the sunr ofa geonretric progression we obtain for n>k
M (ap, an, y) < li (ao, a*+ t y)+ fri @k + t, ak +2, y)+ . . .+
fr(on-r, an,y\
< (.u + r-k+1 + ...+ r"-1) fr@r,a",y)
__ ,u, _r,:;o fr@t,a",y).
Since r <l , in lhe nurnerator we have 1 - r-r-k<.I ,
consdquentlv

fri1au,an,Ds*fr@r,a.,y\, (n>k) .. (j-4)
On the right side r <l and fri(ar, a., y) is fixed so that we
can rnake the right side as srnall as by taking K sufficiently
large and (n>k) that is mean {(a,,4i,)}is Cauchy fuzzy
sequence, since P is complete, {(ar, rlr)} converges. We
shorv that the limit (a,4) is a fixed fuzzy point of the
nrappirrg G.
By using the fuzzy triangle inequality and (3- l)
fi 1a, C 1a1, n) < fr @, ar,, n)+ fr @r,, G (a), n). fri @, a*, t)+ r fr @1,-r, a, 4)
We can make the sum in the second line smaller than e>
0 because (ax,n) - (a, n) .we conclude that
M(a, G (a),a)=0
So that (a, 4)=G(a, t) by (12) of (definition 2.a[20]), this
shows(a,4) is a fixed fuzzy point of G , (a,4) is the only
fixed fuzzy point of G, because frornG(a, 4) = (a, 4) and
C(a',4') -- (a' ,n'), we obtain by (3- I)
fr 1a, a', y)= fr G @), G (a'), y)

S r fr@,a',y)
where 7:max lrl,n'1.
which implies fr1a,a',/):0, Since r < I rhus (a,4)
=(a',n')

Corollary 3.5:
Under the condition of theorent (3.4) the iterative fuzzy
sequence (3-2) with arbitrary(a,,4.) € (p,fr1 converges

Ｏ
Ｏ
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to the unique fixed fuzzy point (a,4) of G. Ftrzzy error
estimates arc the f\zry prior estimate

_ -k_M(ay,a,y)<-M(a",auy)
_(3‐ 5)

and the fuzzy postOrior estimate

Й(ab α′
"≦
轟Й。た―“
αルの … (3‐6)

Ploof:
Thefuzzy prior estimate is obvious frotn a proof of
theorem (3.4)..inequality (3-5) follows from inequality (3-
6) by taking k = I and writing (f",t1") tor (a",n")
and(i, 4,) for(4r,4r) , we have from(3-5)
fr(f,, o,v) < |fr11",1,,11
Setting fi= ak-r, we have ff G(fi) =ax
The fuzzy prior elror bound (3-5) can be used at the
beginning of acalculation for estimating the nunrber of
steps necessary to obtain a given accuracy .Tbe fuzzy
posterioi estimate can be used at interrnediate stages or at

the end of acalculation.

4- Applicatiou Of BanachFixed FuzzyPoint Theorenr
to LinearEquation Of Fuzzy Points
ln this section, we apply urain theorem (3.4) to prove
existence of the solutions a systeln of n linear algebraic
equatior.rs of fuzry points and yields sufficient conditions
{br convelgence and fuzzy error bounds.
To apply Banach fixed fuzzy point theorem , we need a

conrplete fuzzy metric space and a fuzzy contraction
rnapping on it . we take the fuzzy set P of all ordered n-
tuples of real numbels , written
(n, ry) = (({,, ..., {,), n)
(0,6) = ((o,, ..., o,,), d)
(c,,1) = ((P,, ..., P.), 

^ 
)

Now on P we define fr as follow
. z_zv maxll j_0 jl

Mla,c,y) = t+^r\ltrBl

∀αη,Cλ  ∈P

(14)let(b,δ )∈P,δ ∈(0,1]

晨 Qら の =檻

=.2~2γ
lmaXlξブーσブ+σノ~βメ

1+|1lακノlξ l~σブ+σブーβノ|

≦

<「
嘉 筈 穿 載 半 鸞 鋼 :扇

十

where γ=max〔η,λ )

First we prove(P,M)iS fllZZy metric space:

(11)if(α ,η )≠ (C′λ),SinCe T,XIう ~島 |>0,j=1,2,_

脳 始 め =檻 軸
“
γ=lllaxfra

lt follows that'(α ,C′γ)>0

(17)SuppOScル (αりε′γ)=0,thCn 2~2γ lnFXlξノ~βり=0
2~2γ ≠0,so maxlξブー島|=0,its follow llat(プ =
j=1,2,…

,:1

1et ζブ=島 ⇒ maX時 ―印  := 0
価ルにらの=守 =Q血“ルにらの=σ

oい め=檻 棚 ・
ν (ε′α′γ)

2-zv lraaxlo 1- F 1l)

t+ntax llt 1-o 1l+rrax;lo7-E; I

. fr(n,b,y) + fr(b,,;,y )

(t5)let0<2<y<1 ,then

M(a,o,r)=ffiH.
,-ry,orl{,I

< *;;ltl < M(a'o'7)

andthere exists {(a,,,6,)} , (a, y)e P

where O<y.<y such that 
,lg1 

fr (o,,, a, e)= 0

rvheree = rnax {6,, y}.
'l'lrrrs (P, M1 is ftrzzy uretric space.

Now we nrust prove that lirzzy nretric space given in (4-
l) is complete.

. First we consider P=R" , we lenrenrber that the fuzzy
nretric on R" is define by :

_ z-2v m?xl€ j_g jl
M(a,c,y) = 1;;jtpl
r,vher e a=(f;, 4) and c:(p;, 1) . j= I ,2.. . . ,n

we consider any Caushyfuzzy sequence {(ap,4e)} in R"

,w.iting (at ,nr): ({, (u), 
{r(u) , ..., {,,(u)), 4u)

since{1ap, ryt)} is Causlry . firr evely e">0 . there is an N

such that
_ 2-zy",rr.rl6.(k)_g.(rn)l
M(ay,a*,y') = ;;;iy;fi<e. (k,m>N)

...(4-2)
where y. = rnax { \p,tl,,\ .

This shows that for each fixecl j( l< i < n) , the fuzzy
sequence

{(f;('), {t"', ...), rlr) }is a cauchy lirzzy sequence of real

number .it convelges by tlieoreru (2.16) see [ 20] , say

({;("),4,.)-(fi,4) as k ---r co .

Using these n limits , we define (c, n)=((fr, {r, ...,{"),tt).
Clealy(a,4) € R" , where 4€(0,11 , from (4-l)
rvitlrirr - * , M(a1r,a,y) a €" ,tn )N , whele 12. 

:
max { 4e,4}.-l'lris 

shows that (4,4) is the limit of {(cr, rlr,)} .

OnPwedellneG: P-Pby
(b,5) : G(a,q) = L(a,ry) + (.y,o() ...(4-:i)
where6 = max{ 4, x} ,L=(11p, Lt1n) is fixeci n x 1t fiizty
nratrix and (x, o< ) € P afixed firzzy vector'.

Now to make G be a contracrion,,'vriting eq.(4-3) in
colnponenls, we have :

(o j, 6) : \i={t y, tt y)({r, ?i) + ({ j, u) j: 1,2,. . .,r'l

where (x, ( )=( {;, a) .

.(4-1)

ｂ・‐ｔ

帥

Ｎｏｗ
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setting (d,o(") -- ti,x") = G(c, ,L) , we thus obtain from (4-
l) and (4-3):
fr (b, d, q") :fr (G (a), G (c), q")

- _z-zn" 
maxlol-r 1l

r+maxllc;if,where 4"= max{ 6'x'}
_ z-za. maxll[=r(tjr,rir) (fr_pr)l

t+n.ar7ll[=r(li *,rt 1d G r g ill'
. zl21" na.:lii:?ilnu:j_Li=,|e.*,r,it l 

..,O_O,- r +maxl{i-p,1 ma:; If=r l(r;r,p1r)l ,

Now n,uttiply eq.(4-4) o, tl}ffi# ), we get

Ifr(b,d,4.)<[ffi ] r-
.r+maxl{1-B1l .a-\\r+maxlfl-p1l '
M(u,a,q.) 

=fi1a,c,riffi
We see that tlris can be written fr(A,a,4) < rfr@,c,y\.

j:|,2,...,n 。(4-11)
Consider to solve an n x ?1 system of linear equations of
fuzzy points A(a,4) = (y,a-)
with

…  (α l.,η l.)

…  (an,1,η ,1,1)

η

　
　
　
　
η

α．
　
　
％

〓ηα〓Ａ

¨=隆劉勧

m=鵬
J・

Fuzzy matrix A can be written as fo1lowi1lg:

軸 ¨ F

Theorelll(3.4)t1luS yields

Tlloorem 4.1:

Ifa systclll of ftlzζ y poi:lts

(a′ η)=L(al η)+(X,α )

_(4‐5)

_(4‐ 6)

(wlrere L=(ly, lti,) be a fuzzy nratrix,(x, a) be given )
of n linear equations of fuzzy points in n unknowns
({r, ..., {",4) satisfies :

Xil='l(fu,p;u)l <l j=1,2,...,n ...(4-7)
then it has precisely one solution (a,4) . This solution can
be obtained as the linrit of the iterative fuzzysequence
(o,4)(o), (a, I)('), ... where (4,4)to) is arbitrary and

(a, ry)(t'+tl = L(a,41G)+ 1*, o, k:0.1,... ...(4-8)

Remark 4.2:
A system of n linear equations of fuzzy points in n

unknowns is written :

A(a,η)=(ッ′α) …(4-9)

where A=[(a ii,tlti)] is an n-rowed square fuzzy nratrix.
Renrark 4.3:
Many fuzzy iterative rnethods for (4-9) witlr deterrrrinant

U | + 0 are such that one u,ritten A=B-H, with a suitable
non-singular fuzzy matrix B , then (4-9) becornes
B(a, ry) = H (a,\) + (y, d) or
(a,\) = B-1 (H (a,n) + (y, d))
1'his suggests the iteration (4-8) where
L=3~lII ,(X,α)=3~1(ァ,α)  ….(4‐ 10)

Let as illustrate this by the standard method , the .lacobi
fuzzy iteration which is largly of theoretical interest.

Jacobi fuzzy iteration
This fuzzy iteration method is defined by:

Gi,,Dk*' = C;r., ((y,il -ZT=r("ii,n;r) * (fi,ri)(k))

Ff°呻』| (α tttt,η 71■ )
A=D+A‐ D
A(a,η )=(y,α )iS transfOrnled into

(D+A― D)(a,η )=()',α )

D(a,,7)+(A― D)(a,η )=(y,α )
D(a,η )=‐ (A‐ D)(a,η )+(y,α )

D~lD(a,η )=‐ D~1(A― D)(a,η )+D~1(y,α )
(a,'7)=‐ D~1(A― D)(a,η )+D~1し ,α )
Thus itis not dimcu:〔 to ve面取that(4-11)can be wn"en
in thc fornl eq(4‐ 8)

、vith  し=― D~1(A‐ D) , (x,o;=P-1(y,O @-tZ)

condition (4-7) applied to L in (4-12) is sufficient for the
convergence ofthe Jacobi fuzry iteration ,we can express
(4-7) directly in terms of the fuzzy points of the fuzzy
nratrix A. The result is the row sum criterion for the Jacobi
fuzzy iteration

1, ,lr,uipl. r i=t.2....,n
i*j l\aii'niitt

o' ri:il r",'' n i)l<l@ii'n ill
This shows that , roughly speaking , convergence is
guaranteed if the fuzry point in principal diagonal of
fuzzy malrix A are sufficiently large.

０

０
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$ CONCLUSIONS
In the present paper , we introduce the concept of fuzzy
contraction mapping .we proved that this fuzzy mapping
necessarly has unique fixed fuzzy point in complete
fuzzy mehic space , then obtain both a fuzzy prior and
fu2ry posterior estimate for this result. At the end , we
give an application of our main theorem .
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ABSTRACT
In this paper, the main objective is to derive the variational iteration formuta for sotvirU

method, Delay
delay integro-differential eciuations of fractional order and then to prove the 

"onuerg"nciof the iterative solutions to the exact solution. The analytical results have been'also
demonstrated using two illustrative examples in order to illustrate the validity of the
obtained results for linear and nonlinear cases.

integral equations,
Fractional order
integro-differential
equations.

INTRODUCTION
Variational iteration method that was proposed bv Ji-
Huan He in 1998 has been recently and intensively
studied by several scientists and engineers which is
favorably applied by them to solve various kinds of
linear and nonlinear problems, including ordinary
differential equations, partial differential equations,
integral equations, etc. The method has been shown to
solve effectively, easily and accurately a large class of
linear and nonlinear problems. Generally, upon applying
the variational iteration method one or two iterations
may lead to high accurate approximate solutions. This
method is, in fact, a modification of the general
Lagrange multiplier method into an iteration method for
operator type functional equations, which is called
correction functional. Generally speaking the solution
procedure of the variational iteration method is very
effective, straightforward and convenient, [9].
The main feature of the variational iteration method is
that the solution of a certain operator type mathematical
problem with linearization assumption is used as an
initial approximation or trial function and then more
highly precise approximations can be obtained by this
method. The variational iteration method gives rapidly
convergence for successive approximations to the exact
solution of the problem under consideration if such a
solution exists; otherwise, a few approximations can be
used for approximate numerical results, [5].
Several studies have been conducted to compare the
variational iteration method with other existipg
approximation and numerical techniques, and it is shown
by all that the variational iteration method gives a

convergent sequence of approximate solutions to the
exact solution faster than other methods. The
convergence concept has been proved a substantial
amount of research work that has been directed to the
study of the variational iteration method by many well-
known researchers, [5].
As it is pointed out above, the variational iteration
method has successfully been applied to solve many
problems, for example, He J. H. first proposed the
variational iteration method to solve the linear and
nonlinear differential and integral equations, [3], [10].
Also, He J. H. in 1998 solved the classical Blasiu's
equation using variational iteration method. In 1999 and
2000 the variational iteration method has been used
again by He J. H. to give an approximatd solution for
some well-known non-linear problems and autonomous
ordindry differential systems, [3], [4], [5]. In 2006,
Soliman applied the variational iteration method to sotve
the Burger's .and Lax's seventh-order equations, [2]. In
2006 the variational iteration method has recentty been
applied for solving nonlinear coagulation problem with
mass loss by Abulwafa and Momani, [8]. In 2006, the
variational iteration method has been applied for solving
nonlinear differential equations of fractional order by
Odibat et al., [7]. ln 2007 Wang W. H. applied the
variational iterdtion method to solve integrodifferential
equation [2] and also Sweilam used the variational
iteration method to solve both linear and nonlinear
boundary value problems of the fourth order integro-
differential equations, []. In 2009, Wen W. H. used the
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In this paper, the variational iteration rnethod will be used

to qolve delay integro-differential equations of fractional

order, which gives very good results in a few iterations in
comparison with the exact solution for the given test
problems, which are given for comparison purpose.

2. Preliminaries:
In this section, some primitive and basic concepts

related to the basic theory of this paper will be given in
order to nrake this paper ofself-contents, as possible.

2. I Crtputo's delinition of the Jructional order
derivatives, l6l, fi Il:

Caputo fractional derivative of oldcrr tr lbf a

continuous function/is defined as foIlows:

D,r(x)= I i l(')(') r/.v,rr-r<
f(r - a) 6 (* -r)o*'-"

u<rr,le ll
where l- is the well known Euler's gamnra

tirnction, defined by:
@

f(x ) = In-' ,'-t dt ,x, o

0

The Caputo fractional order derivatives satisfies
the lollowing properlies:

l. D"c = 0, where c is a constant.

2.' DoxF=0, fbr B < u- l, u, B e ! +.

3. p"rr = ={Fi-D, * o-o, for B > a - r, u, [J el(p - a +t)

r+.
4. Caputo fiactional oldel derivative is tr linear
operator, i.e., it satisfies:

Dl),flx) + rrg(x)l =XDJU) + pD"g(x)
where/ g are given real valued functions and )., pr e

tr .

2.2 I'he Riemann-Liouville fraclionol order integral,
[6J,

Rienrarin-Liouville defi nition of fractional integral
operator of order cr > 0 for a continuous function / is
defined as:

l1:r^i= 
= 

I(, -r)"-1,/'(s)ds , cr> o,x > o
I (cr) 

i)

The basic properties that are satisfied by llienrann-
Liouville fractional order integration rnay be sunrmarized
as follows:

IfcCB>0andy>-1,then:
l. ifix)=/(x).

f(v + l)
1 tu.- 

- 
t, / .-o+Y

f(o+y+l)
3. l" l1flx) = 1q"9"/(x).

4. t"teJU) = tel\^x).
5. D"t\/lx) =Jlx).

6. t,D,/lx) =Jv) - 5' .f ,')19*;I:, r, s

i=b t I

whererr-l<cxlnt,mel

2.3 Vuriatiottal iteratiotr nrcthttd, l5l, ll1l:
To illustrate the basic idea of the variational

iteration method, we considet' the fbllowing nonlinear
cliiferential equation iu operator {olnr:
ι(″o))十 Ⅳいo))=g(・ ) (1)

where 1- is a linear opel'ator, N is a rtonlirrear operator and

g is any given real fitnction rvltich is called tlte
inhonrogeneous iemr.

Now, r'ervrite eq.( l) as lbllorvs:
1.(rr(-r)) + N(rr(x)) - g(x) = 0

l,et rr,, be the n-th approxinrate solirtiou of eq.( I), it
lirllorvs that:

l(u,,(x)) + N(r,,(x)) - g(x) + 0
'l'hen the corresponding con'ection lirnctional fcrr eq.( l) is

giveti by:

tt,, r(r) = ir,,(.r) +

ir

j r{r(,,,,(r)) +N (un(s))-s(s)} ris..1z1
.r0

where )" is the general Lagrange mrrltiplier rvhich can be
identified optirnally via the variational theory, the

subscript r denotes the r-th olcler apploxinration, t7,, is

consiclered as a restricted approxinrate solution, i.e., 6
!F

r7,,(x) = [i,r(x) - fin(x) = o, ri'hele 5 refers to the

tirst variation ol /,, ancl ,l,i 1r ; is that approxinrate

solulion which extremize eq.(2).
3. Fractional Order Delay Integro-Differential
B{u:rtions:
Consider the delay integro-ditferential equation ol
I'ractional order:
1)"1("r) = g1-r; + /ftK(rr(x),rr(.t - t)) .. (i)
rvhere K is the kernel ofthe integro-differential equation,

r € a+, 0 < c( < l, 0 > 0, n € [u,b),
il(a)= A e [l and D" referstothe Caputofractional order
derivative of order a, which is defined as:

1Y.
1).rr(.v)= ---- I (, -r)"'-o-lu("')1s1 r/s ,,,,

t (rn -cr) i
-1.<a<nt,me [] andx>0
rvliile ./p denotes the Rieuran-[,iouville fractional order
iirteglal operator of order B, which is delined as:

fk( r(x),rr(x-t))
rf

=^ t(x -5r0-l K Qt(s),u(s - t)) rls , B >-0,..- >
r(p)6

0

Then the delay integro-differential equation of fractional
order (3) may be rewritten in operator form as:

Au(x) = g(x)

つ
Ｄ
∠
Ｕ
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\.vhere:

,4u(x)

I

_---.I (rr -u)
_s)″7-α -12r(″′)(s)a,

r-Y

=^ t (x -s;0-l K @g),u(s - t)) ds
I(u)6

The general fornr of tlre variational iteratiou
forntula given by eq.(2) restricted to eq.(3) nray be derived
as in the next theorenr, which is a generalization of the
corresponding result given in I l]:

Theorem (l):
Consider the fractional delay integro-differential

equation (3). Then the variational iteration forntula is
giverr by:

tr,* r(-t) - rr"(.t) - l" lD\tu(x) - .( t)
1oK(rr,,(x),rr,,(r-t))) ...(4)
tvhere rr,, is the n-th approxirnation, D" is the Caputo
fi'actional derivative of order cr and /". 10 are the Riernann-
Liouville's fi'actiotral irrtegral of order 0 < cr < I and B >
0, respectively.
Proof:

Equation (3) rnay be rewritten equivalently as:

Dtr,,(x) - S(r) - l9 KQt,(x),u,,(x-r)) = 0. . . ( 5 )
Multiplying eq.(5) by a general Lagrange multiplier ).(s),
yields:

),(s){D"rr,,(x) -g(x) - leKQr,,(x),u,,(x-r))} = 0 ...(6)
Nor.v, upon applying /" to the both sides of eq.(6), rvill
give:

/[]"(s){D",,,,0:) -g(-x) - leKet,,(x);r,("x-r))}l = 9
. . .(7)
Then, the correction functional of eq.(3) will be read as
follows:

rr,'*r(r) = rr,(r) + 1"1(s){D"lr,(x) - S(x)
/P.K(rr,,(x),rr,,(-r-r)) ) . . .( 8)

In this case the value of ),(s) calt not be evaluated easill,
fronr eq.(8), rvhich will give a functional rvith fi'actional
integLal. In this case, the approxinration ofthe correctional
functional (8) can be expressed approxirnately as follows:

,rrr+ r(x) - la'(x) +

I

i ^u,{a**9-.c(s) -rBK1i,,(s),rr,,1, -,;y fa,
)

. . .(e)
Thus, by taking the first variation with respect to the
independent variable rr,, and recalling that 61r,,(0) = 0,
yields:

6lr,,nr(x)=61,,(x)+6

i 
^,, 

l 
{a:41 

- s r, l - fr i ts - r yo-r 6 (i,, (r ).i,, (t - rta,}a,

...( l0)
where frn is considered as a restricted variation, which

nreans that Ai,r(t) = 0, 6i n(f - t) = 0. Consequently

eq.(10) with rn = I will be reduced to:

酎4・ l(■ )=δ″″o)+δ∫λ(S)ν ,(S)漁
0

(11)

Flence. by using the method of integration by parts on
eq.( I I ) u,ill give the following fornrula:

6un.r(x) = 6u"(x) + ),(s)6u,,(s) l, _,
,I

J ),'1.s ;6u, (s )ds
0

then:

6rr,*r(x)= (t + )r(s))6r,,,trf - j)"'(s)6rr,r(s)ds

0

=0
As a result, since 6rr, is arbitrary and based on the
fundanrental theorem of calculus of variation the
fol lou,ing stationary Euler-Lagrange necessary conditions
is obtained:

l.'1.s1 = 6
rvith boundary condition:

I
I I ).(s) I =0l.t =if

Solving the last initial value problenr for 1., the general
Lagrange rnultiplier l. is found to be:

l.(s) = - |

Llence, substituting the value of l, into the corresponding
correction functional (8) will give the following iteration
fornru la:

rr,rr(r) = u,(xJ - l"{Du,(x) - g(-r)
1P((rr,,(x),rr,,(.r-r))). I

The obtained sequence of iterated solutions may be
proved to be converge to the unknown exact solution of
the problern (3), as it is proved in the next theorenr:

Tlteorem (21:

Let z e C'tO, 4 be the exact solution of the delay
irrtegro-differential equation of fractional order (3) and rr,,

e C2[0, l] be the obtained solution of the sequence
defined by eq.(a). lf Elx) = rr,,(-r) - rr(x) and K in eq:(3)
satisfies Lipschitz condition with constant L, such that I
<< I-(cr + B) (where << refers that L is much smaller than
I-(cr)), then the sequence of approximate solutions {rr,,},rl
= 0, l, ...; converges to the exact solution rr.

Proof:
Consider the delay integro-differential equation of

fractional order:
Dur(.t) = g(;r) + 10K(rr,,(x),rr,(.r-t)), rr(0) = 110, ,19 -

t) = lro,

rvhere the approximate solution using the variatjonal
iteration method is given by:

tr,*r(x) = u,(x) - l"lDu,(x) - g(r)
/oK1rr"1x),rr"1x-t)) )
Since u is the exact solution of the delay integro-
differential equation of fractional order, then:

u(x) = u(x) - F {Uu(x) - c@) - lK(rr(.x),rr(x-r)) }
Hence, subtracting u from l,*1 yields to:
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IEO(S)+EO(S― τ)|

<

s戦〕
IEO° +E00-う |

0+Ⅸ 2γ +り…《″りγ+1) s器〕
IEO° +EOIS―つ|

( \tl

since l, << I-(cr + B), so os ,r 
-J 

co, we have I -1- I""" t r(i)
---) 0 and hence ll4,(*)l ---) 0, i.e.,
rr,,(x) ----+ u(x). I

4. Illustrative Examples:
In this section, two examples will be considered as

an illustration and demonstration to the variational
iteration nrethod proposed in this paper for solving linear
and nonlinear delay integro-differential equations of
fractional order.

Exonule (I):
Consider the linear delay integro-differential

equation of fractional order:
D0srr(x) = g(x) + 1r r[rr(x) + 1(x - l)].r > 0

with the irritial corrditiorr:
tt(x)=x,-l <x<0

. gx l'5 4x3.3 2*2.3 l
rvhere g(x ) = -------- +-' 3Jn r(4.3) r(3.3) r(2.3)'

Therefore upon using the variational iteration
fornrula given by eq.(4), rve get:

rr,,*r(x) = rr,(x) - I"{lTu,,(.x) - S(.r)
/ltK(1r,,(-r),rr,(l-t)) )

= rr,,(x) - /o 5

[^n, 8.r'15 4.r3i 2123 I -rr I

it)""ttn$ 
t-15+ffi 

,-,.,, 
* 
(2J)-/''(u,,(r )+il,(.r -l))f

= rr,(x) - /'0 s

{ao "',, 
r''-#.ffi -#.#-/r 31rr,,1.r ).' - r)}

Now, staring with the initial guess solution ue(x) =
g(x) with the aid of using computer programs written in
Mathcad 14, the following results for ar(x) have b6en
obtained:

(T(:下 )3

一一　
　
χ

「

″γＺ
一鞠

rrr(x) =ttt{x)-.Fs

{D05夕 0(χ )一
g(χ )一 f13(ι′0。 )+χ -1)}  ・
=メχ)_′

5D05go)_/° 5glx)_′ 5ノ 3cly)+

χ -1)

=g(χ )一まχ)+L2°
5「(2.52χ 2

「 (3)
0.226「(4.3)r3.8+

「
(4.8)

0.373「(3.3)χ 28_

「
(3.8)

0.857「 (2.3)χ 18_

「
(2.8)

1.505「 (2.5)χ DD+

「
(3)

0.226「 (4.3)χ 5.1+

「

(6.I)

0.373「 (3.3)、 41
(   ―

「
(5.l)

0.857「 (2.3)χ 31

「
(4.l)

0596χ 18

「
(2)χ 28+

「
(3.8)

Hence,aner upOn carrying so:ne calculations,we get:

:′′(χ)=10003286421048007■ 2+

0.1467675699740808x31_

0.0001964442368530χ 28_

0.01404900166571larSi+
0.2259265623898995χ 33+

0.0004077524625892,18_

0.1121943650815901χ 38_

0.0358345613685756x41
Silll‖ arly,with the cooperatiOn ofcOnlputer prograinls,we

can evaluatc,′ 2(χ)and I′ 3(■),that are fOund tO be:

I′ 2(■)=1.0003286421048006■ 2 1

00098733110975449χ 19-

0.0000149810693505χ 46+

0.01404443651037284■ 5!_

00001964442368531■ 28_

0.0058059078291020質 56_

0.0016751999664940r59_

0.0004854350293396F69+
0.0004077524625892χ 18+

00000510857666305,36_
0.0000364570178687x38

,′ 3(χ)=1.0003286421048006χ 2+         _

0.0000028384442052χ 54_

0.0000149810693505χ 46_

0.00019644423685301x28_0.000001886

6017497x56_5,9827536286460266x10~7

×χ64+0.0003609867652381χ 6フ +
0.0004852772895678χ 69+

0.0004077524625892χ :8+

陶
為ι
一鞠

(γ +1)(2γ +1)sc[0,χ ]

(γ
+1)(2γ +1)¨・((″ -1)γ +1)

χ)||

χ
′
'γ

66



Al- Muslansiriyah J. Sci., Vol. 26, No 2, 201 5

00000510857666305χ 36_

00001754626760357χ 71_

00000364570178687x38_
000004693063175647χ 77_

0.0000107857585788χ 87

1t is cicar that as ′
―
 α), the sequence of iteratcd

solutions  、vill  converge  to  the  cxact  sollltion

“
。)=χ

2

Comparisons bct、 vccn the exact a1ld approxinlate

results arc givcll in table(1)

Table l.Tlie absolLrte error betrveen the exact solution Lr(x) = 1; ,,,,1

χ
lu(x) -
ut&)l

lu(x) -
uz6)l lu(x) - u:(x)l

0 0 0

219× 10~4 966× 944× 0-6

185× 10~3 402× 0~D 336× 0~｀

639× 10~3 1 19× 700× 0~う

04 0015 316x 1 18× 0-4

05 003 760× 178× 0-4

06 0051 165× 0-3 256× 0-4

07 0079 3.27× 0-3 364×

0_115 5.97× 522×

0159 00 766×

l 02H 00 1 15×

approxllllate

Ex{mtple Q):
Consider the nonlinear delay integro-differential

equation of fractional order:
Do1u(x)= g(x) + lt sfrt(x)u{x - 1)1, x > 0

with the initial condition:
rr(x)=1,-l <x<0

取の165+取 5>'5

「
(7.5)  F(65)

Therefore upon using the variational iteration
fonuula given by eq.(4)

rarr(x) = u,(x) l"{Du,,(x) - g(x)
/oK(ra,(x),u,,(x-t )) )

u,(x) _ ro 
1

L_0, r-(3lrr i rtorioj _ r!s}_,_i _lr j1,,,]t-, 
r,,,r, _ ryyf

1" 
ri rr(-\ )--*-r(l s) f(6.5) ' \"/,\^.r, 

)

Hё ncc,ζ tarting with initial gtlcss solution I′ 。(χ )=g(■ ),
tllcn″ l(χ),″2(X),″ 3(χ)and 7`40)may bC CValuated using
conlputcr progranls writtcn in Mathcad 1 4,in wllicl1 7′ 1(x)

is ill a closed fornl to bei

2′ I(χ )=0 0036704992868281xl°
°―

01275686747324029x48_
0 0012766954041141lx‖ 0+

0.0791805567304569x58+

00228502264926424x62_
00000264321459929x132+

0.0000567016782946x142_

00158682128421128x72_
00000406949844219x152+

09999999999999999x20+
00000097690291822x162_
0.0026597820919044x9°

while closed form cxpressions for″ 2∈ ),“ 36)and“ 4(■ )
are so dittcuh to bc cvaluatcd,thereforc in table(2)we

prcscnt the absolutc crror bctwccn thc cxact solution″ (■)

=χ
2and iterat市 e approximate solu■ ons"lo),7′ 2(■ ),7′ 3(χ )

and″ 4(χ )
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Articleinfo ABSTRACT

In this paper we obtained Bayesian estimation of the Scale parameter 6 for the Laplace

distribution under the Generalized Square Error Loss function(GSElF) and Compared
with a Bayes estimator under Quadratic loss function(QLF).We consider non-

informative prior for the Scale parameter Using Jeffreys prior information and the
classical estimator, as Maximum likelihood estimator (MLE). All these estimators are

compared empirically using Monte Carlo simulation. The performance of these estimators
is compared depending on the mean squared errors (MSE's).
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INTRODUCTION
The classical Laplace distribution with mean zero and

variance'o2 was introduced by Laplace in 1774 . The
distribution is symmetrical and Leptokurtic[7]. Also
called the double exponential Il].
This distribution has been used for modeling data that
have heavier tails than those of the normal distribution
and analyze engineering, financial, industrial,
environmental, and biological data (Kotz et al., 2001, it
used for modeling data that have heavier tails than those
of the normal dishibution[6].
The probability density function of a Laplace distributed
random variable is given by [9]:

f(xla,g = jexpt-?] - oo ( x < co (l)

Where a €(-co,o) and 0> 0 are location and
scale parameters, respectively.
The cumulative distribution function is given by:

. ( 1 rX-or
lr-7exnl e I for x2a

F(xl a,0) : {
I r rx-al
t Z"*Pl e I for x<a

With moment -generating function
ettt

Mr(r)= l_bzt,
1.

estimator
ⅣIaxllnum likelihood

We can obtain the Maximum likelihood estimator
for the scale parameter,O , as follows:
Let Xl , Xz ,..., X, be a random sample from
density (l) (when ois known). The likelihood function is
given'by

. /1\' I lilrlr,-ollL(x;;a,el: (zel "*el 

-l

By taking the log and differentiating partially, with
re'spect to 0

'!#"e= ++ 
ril'];,-ol :o (2)

The MLE of 0 is the solution of equation (2) after
equating the first derivative to zerol

6nup = |Xilrlr, - ql =! , whereT =l!=rlxi - al
(3)
3. Bayes Estimator using Jeffreys Prior Information
l2ll8l

Let us assume that 0 has non-information prior
density, defined as

g x.,f@
Where I(0) represented Fisher information which
defined as follows:

r(o) = -ns lt #t]2l
lJence,

」(θ )=た ―・ E(三=ち慧蓼
里2)

hf“の =― hO― hO―Ψ
Ψ =― :十 1屍|
∂21率机の=島一製響
El二畿静型21=ター岳E[lχ―αl]=チ
Aner Substitution(6)intO(4),we get

θ(θ)=た ―・ (―手「)=:Vπ
Now, Combining the prior (7) with the likelihood
function, we have the posterior distribution of 0 with
Jefliey's prior information given Oy tr(Ol1) :

(4)

(6)

(7)
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れ(0121)=

れ(01笙)=

On simplification, we have

r,(elr) - (rrl,r,,;?J;;##'sl : R (e)

This posterior density is recognized as the density of the

Inverse Ganrma (IG) distribution: 0-lG(n,I)
4. Bayesian Estimators under Generalized Square Error
Loss function (GSELF).
Al-Nasser and Saleh (2009) suggested the Generalized

Square Error Loss function in estimating the scale

parameter and the Reliability function for Weibull
distribution, which introduced as follows[ 0]:

L(c o) = (I,,,,)10 - ,;' (10)

Where ai ,i=0, 1,2,..........k is constant.
Then the Risk function under the Generalized Square

Error Loss function is:

n"r(C e) : r[r"r(0, e)] (11)

r -^
= J 1,,(0, o) h(eg)do

g
f ...^-

= J 
(ao + ate + "'+ aul\(Az - zie

0

+ o'z)h(oll)de
: aoAz - zarAe (efi) + aoe (e26)

+ arA'e (eP)
-zarAe(ezll) + arr(e3td +...

+ a1,Az s@u6.)

-zauA r(ek*' p) + a*e(ok+zlx)
Taking the partial derivative for R65(0 ,0) with respect

to 0 and setting it equal to zero yields:

6.,
_ aos(ell) + atB(e'zll) + ...+ akr(ek*.111) 

..r r.r= r,ro,

Frorn (9)posterior density function, the Bayes estimator

of 0 of Laplace distribution under Generalized Square

error loss function is obtained as

i.cst

aoE(eg) + are (021x) + ...* aun(lk*tlx)
(13)

qo + alE(elt) + are (ezlA) + .'. + akE(?klx)
Thc mm momentfor θ to L(θ l二)iS

E(θ
れ)=∫ θ7n rt(θ l二)dθ

CELll■ ―αl)・
~mθ

ど(θ
m)= (Σた11χ :一 αl)m「 (.―■0

「← -771)θ "~m+1

′m=0,1,(14)" \" , r(r) v,.

From (14), putting m:l ,2,...,k, we get the Bayes
estimator of parameter 0 under Generalized Square Error
Loss Function with Jeffreys prior information as:
6 cst
T          T2 T々

+1

αO商 +αl¨ +… +αた
~%■
al群≒ガa2F≦群巧‐+Ⅲ

Therefore,

喘 =  ,卜 呻…剌 滅 ①

Such that T=Σ Lllχ i― αl
5.Bayesian Estimators under Quadratic Loss Function

[3].

De Gro6t(1970)[4]discuSSed different types bf loss

alnction and obtained the Bayes estilnates under these

loss function which is a non―negative synllnetric and

continuous loss functioi[5],whiCh iS derlned as

∞ ―ΣL.lχf―α!

∫
呈
π戸面{L扇戸―αθ

0

=―
CLllχ i―αl)籠「(■―m)∫

L(`:0)= (1二旦
)2 = (1_:)2 (16)

Now, the risk function under theQuadratic Loss function
(QLF) is given by:

Ra(o o) = '(, - 3)'
Taking the partial derivative forno(O,e) with respect to

0 and setting it equal to zero yields, 0q which is

nrinimizes the risk function of QLF.

a^ ='(i) (r7)"a - E(#) \, ,.,

Recall that: 0-lG(n,I), then, we can easily prove that,

til-rrr, r-'), with

E(:)=:
■(7t+1)

(Σ Lllχ :―αl)2

, フθr(:)=力⇒E(多)=等碧=

After Substituting in (17), we get the Bayes estimator of
parameter 0under Quadratic loss function with Jeffrey's
prior infollllation as:

θ9=幣
6.Simulation Results

In our simulation study, we generated /: 5000 samples

of size n : 5,10,20, 50 and 100 from Laplace
distribution to represent small, moderate and large

sample size with the scale parameter 0 :0.5,'1.5, and 3,

and k=1, 2,such that ( Dl:kl and D2=k2).
In this section, Monte - Carlo simulation study is

performed to compare the methods of estimation by
using mean square errors (MSE's) as an index for

fθ (θ )ι (θμ・χ2……χ■)dθ
―(ΣLllχ :一 αl)れ

「 (71)

0

=∫ Om

0

―(Σた11χ I― αl)・ e

θ■+1「 (■ )
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precision to compare the efficiency of each estimators,

where:

MSE(iq='i&Fd
We use QBasic program to find the values of MSE. The

results were summarized and tabulated in the tables (l-6)
as follows:

Table l. Expected values and MSE's ofthe Scale ParameterofLaplace
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Table 3: Expected values and MSE's of the parameter of Laplace
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Distributlon

when0=0.5and

χ MLE QJ
GJ(Dl)

GJ(D2)

Exp(0) 0501681 0418067 074773 097071

MSE 0049104 00408111 018511 048481

Exp(0) 0501059 04555029 059419 063645

4ヽSE 0024880 00225406 004587 006523

Expl(0) 0501970 04780677 053624 054657

MSE 0012754 00120465 001617 001833

Exp(0) 0499972 04901925 051559 052026

4ヽSE 0004994 00048969 000560

Exp(0) 0500483 04955283 050813 051032

MSE 0002494 000246541 000265 002733
Distribution Withθ =3α71d α。=0.

＼ MLE Q」

GJ(Dl)
GJ(D2)

)
ExP(0) 301009 250841 487301 717866

MSE 176775 146920 838062 285156

Exp(0) 300636 273305 370423 419481

MSE 089569 081146 1 88981 325627

Exp(0) 301183 286841 332262 350197

MSE 045917 043367 066966 088750

Exp(0) 299998 294116 3 11604 350197

MSE 017981 017629 020841 088750

Exp(0) 300290 303082 305981 308850

MSE 008981 008755 009704 010325

Table 2: Expected values and MSE's ofthe Scale l'aranteter oll,aplace
Distribution When θ=15 αη = 0.5, a, = 1,4

χ 4ヽLE Q」

GJ(Dl)
GJ(D2)

Exp(0) 150504 152420 238122 3142037

MSE 041494 036730 197575 642266

Exp(0) 150318 136653 183173 342037

ヽ

`SE
022392 020287 045569 642266

Exp(0) 150595 143420 165231 173080

lヽSE 011479 010842 016401 021164

Exp(0) 149999 147058 155466 158092

lヽSE 004495 004407 005164 005736

ExD(0) 150151 148659 152826 154070

MSE 002245 002219 002414 0025503
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Distribution WhCn θ=0.5

:1 ＼ 4ヽLE QJ
GJ(Dl)

GJ(D2)

Exp(0) 0501681 0418067 0694378 0773338

MSE 0049104 00408111 0144056 0.238652

Exp(0) 0501059 04555029 0576534 0589220

MSE 0024880 00225406 0040398 0046147

Ex,(0) 0501970 04780677 0540250 0559958

MSE 0012754 00120465 00161764 0017029

Exp(0) 0499972 04901925 0512928 0522757

MSE 0004994 00048969 0005464 0055610

Exp(0) 0500483 04955283 0506846 0507408

MSE 0002494 000246541 0002615 0002637
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Table 4: Expected Values and MSE's of the Scale Parameter of
nlene f)icirihrrtion When 6 = 0-S and a^ = 1.5, a' = 1,4, = 0.5
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0 = 0.5 anil ao = 1.5, ar = l,az - 0.5

Table 5: Expected values and MSE's of the Scale Parameter of Laplace
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7. Discussion
The resutts of the simulation study for estimating the

scale parameter (g)of Laplace distribution when the

location parameter, (a) is known, are summarized and
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Table 6: Expected values and MSE's of the Scalc Parameter of [aplace
when0=3and

χ 卜4LE QJ
GJの 1)

GJ(D2)

ヽ
Exp(0) 301009 250841 4673796 6534554

4ヽSE 176775 146920 7511173 2317119

Exp(0) 300636 273305 3631327 4010503

MSE 089569 081146 1768126 2812961

Exp(0) 301183 286841 329053 3425939

4ヽSE 045917 043367 0644982 0810184

Exp(0) 299998 294116 3104103 3148966

MSE 017981 017629 020508 0224797

Exp.(0) 300290 303082 305396 3075167

MSE 008981 008755 0096212 0100884

Distributionwhen 6 = 1

＼ 4ヽLE QJ
GJ(Dl)

GJ(D2)

5
Ex,(0) 1 50504 152420 2243178 2912146

M SE 041494 036730 1666025 4363283

Ex,(0) 150318 136653 1782585 2002619

MSE 022392 020287 0412865 0708496

Ex,(0) 150595 143420 1630955 167447

NISE 011479 010842 1553669 1823958

Ex,(0) 149999 147058 1 546784 1560806

MSE 004495 0050480 0053649

Exp.(0) 150151 148659 1524416 1530984

lヽSE 002245 002219 0023856 0024602
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tabulated in tables (1,2,3,4,5 and 6) which corltair) the

Expected values and MSE's, we have observed that:

i. In the tables (1,2 and 3),the performance of Bayes

estimator under Quadratic loss function with Jeffrey's

prior information is the best estimator, comparing to other

estimator for all sample sizes and with all values of the

scale parameter, followed by the Ivlaximtrrn Likelihood
Estimator'. But the Generalized Square Error [,oss

l'unttion (GSELF) will be irnproving when the sanrples

Size (n : 50, and n = 100) and approaching the Qrradratic
loss lunction.

ii. ln the tables (4,5 and 6),the perlorrnance ol Bayes

estimator under the Generalized Square Error Loss

lirnction is irnproving for all sample size and with all

values oflhe scale paraltteter. But the renraining best to
quadlatic loss fitttction.

8. lleconunctrdatiotts
l'referably use a Quadratic loss function lvith Jefli'ey's

prior. inforrnation of Laplace distribution, particulnrly in
the snrall size sarnple.
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Wetlands are highly valued for conservation. Remote sensing is required especially
Received 29/1012014
Accelrted l4l4l20l5

I(eyrvords:
Supervised
Classification,
Accuracy
Assessment, Land
Cover Mapping,
Renrote Sensing and
Hour AL-Dalrnaj.

rnonitoring and classification to wetlands inventory, due to declination of general properties.
The production of thematic nraps, such as those depicting land cover, using an inrage
classification is one of the nrost conlnlorr applications of remote sensing. Several rnethods
exist for remote sensing image classification; they include supervised, unsupervised and
other approaches. Accuracy assessnrent ofa remote sensing output is a nrost inrportant step
in classification of remotely sensed data, and without accuracy assessment the quality of
map or output produced would be of lesser value to the end user. This paper perform
supervised classification technique on remote sensing data for land cover classification in
Hour Al-Dalmaj area and evaluate the accuracy result of classification technique using
ERDAS IMAGINE V9.2. The study used Landsat 7 satellite image as a primary data. The
land cover classes for the study area were classified into five themes. A total of 93 sample
points were collected using equalized Randorn Sampling. The results showed that the
overall accuracy for the supervised classification was 83.87 %, where Kappa statistics was

0.7977.
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INTRODUCl'ION
Wetlands are valued for storing water, protecting
shorelines, nraintaining water quality, and recharging
groundwater. Wetlands are also valued for their
recreational opportunities. Rantsar Convention emerges
as an international treaty for the conservation atrd loss
prevention of wetlands in the world, resulting in
sustainable development in all regions. Outcorrre of these
subjects are beneficial to data acquisition, assessment, and
nranagenlent of wetlands, in response to the Ramsar
Convention. The knowledge of spaiial land cover
ittforrnation is essential for proper tnanagenrent, plannirre
ancl nronitoring ofnatural resources. For exanrple, it is a

desired input for many agricultural, geological,
hydrological and ecological rnodels Il, 2). Due ro
synoptic view, satellite remote sensing inragery is a viable
source of gathering quality land cover information at
Iocal, regional and global scales. Land cover is a
fundanrental variable that irnpacts on and links many parts
of the human and physical environments. This is

irnportant for it provides useful infornration for planning
the area. The infornration contained in digital imagery,
acquired by Remote Sensing technology, can be used for
mapping, monitoring and assessing the properties of the
environmental and territorial feature elernents. Land use
and land cover are distinct yet closely linked
characteristics of the Earth's surface. Land use is the
nranner in which human beings employ the land and its
resources. Examples of land use include agriculture,
urban development, grazing, logging, and mining. ln
contrast, land cover describes the physical state ofthe land
surface. Land cover categories include cropland, forests,
wetlands, pasture, roads, and urban areas. A land cover
map is constructed by partitioning a geographic area of
interest into a finite set of map units and assigning a land
cover class label to each unit. Remote sensing data has
been use widely for land cover identificalion and
classification ofvarious features ofthe land surface from
satellite or airborne sensor. Application of remotely
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sensed data for land cover and land use lnapping and its
changes is a key to many diverse applications such as

environment, forestry, hydrology, agriculture, geology,

etc. [3, 4]. Classification in remote sensing inVolves

clustering the pixels of an image to a set of classes, such

that pixels.in the same class are having similar properties.

The majority of irnage classification is based on the

detection of the spectral response patterns of land cover
classes. Classification depends on distinctive signatures

for the land cover classes in the band set being used, and

the ability to distinguish these signatures from other.

spectral response patterns that may be present. There are

rurany different approaches to classif,ing remotely ser.rsed

data [5, 6, and 7]. Supervised classification requires prior

knowledge of the ground cover in the study site.

Classifiing renrotely sensed data into a thematic nrap is

not q sirnple task because rnany factors, sucli as tlte
cornplexity of the landscape under investigation, tlre

availability ofreference data, the selected retnotely sensed

data, image-processing and image classification
approaches, and the analyst's experietlces, may affect
clalsification accuracy [8,9]. Many uncertairl(ies or errors

nray be introduced into the classification results. Trairring
sanrples are usually collected fronr fieldwork or fronr flne

spatial resolution aerial photographs and satellite irtlages.

Different collection strategies, such as single pixel, seed,

and polygon, nray be used, but they will itrfluence
olassification results, especially for classifications with
tine spatial resolutiort image data. In rernote sensing land

cover rnapping study, accuracy assessment is importaut to
evaluate femote sensing final product. The purpose of
assebsment is imporlant to gain a warranty ol
classification quality aud user cortfidence ort the product..

Tlre elror matrix and kappa coefficieut have becotue a

standard uretius of assesslnent of image classification
accufacy. Assess accuracy of a remote sensing outptlt is
one of the most important steps in any classification
exercise. Without an accuracy assessment the output or'

results is of little value [10]. Therefore, this paper aims to

test supervised classification for classifring land cover

data in Hour Al-Dahnaj, and to assess the accuracy of
classification by calculating the et'ror uratrix, overall
accuracy, producer acctrracy, user accuracy and Kaplla

statist i cs.

MATEIIIALS AND Mtr'TIIODS
Ther:e are a nunrber of image classification tuethocls fclr

larid. cover and land use data such as ttnbtrpelvisecl

classification, supervised classification, ancl fuzzy
classification I l, l2]. Supervised classification employs

such nrethods as nrinimum-distance-to-n1eans,
parallelepiped, and utaxittrunt liketihood classiflers
(MLC). MLC uses san.rples; the spectral characteristics of
these sites have used to train the classification algorithnr
fol eventual land-cover rnapping of the remainder of the

inrage. Each pixel both within and outside the training
sites is then evaluated and assigned to the class ofwhich
it has the highest likelihood to be a member. An equalize d

random sampling rnethod was adopted for collecting
sample points. Equalized random sampling enabled the

samples be distributed evenly to all llarts of the study area.

The accuracy assessments of supelvised techniqtre were

lnade through a confusion or error matrix. A coufusion

rnatiix contains information about actual and predicted

classifications done by a classificatiolt systelr. The result

of an accuracy assessmenl typically provides the users

with an overall accul'acy of the map and the accuracy for
each class in the tnap. Besides the overall accuracY,

classification accuracy of individtral classes was

calculated in a similar llarrrrer. The 1u'o altltroacltes are

trser's accuracy and ploducer's itcctrracy. The producer''s

accuracy is clerived by dividing the nutttber of correct

pixels in one class divided by the total nttttlber of pixels

as derived from reference data. ln this paper, the

producer's accuracy lreasures how rvell a certain at'ea has
'been 

classified. lt includes the elt'or of ornission rvhich

lelers to the pLoportion of obset'vecl leattttes on tlte gloLtrtd

tlrat is uot classified in tlte Itrap. N4eanu'liile, user's

accuracy is cotnputed by dividing tlie uttt'tlber olcot rectly

classiflecl pixels in each category by the total ntttlrber ol
pixels that were classified in that category. Thc ttser's

accuracy nreasures the collulission error atld inclicirtes the

probability that a pixel classifled into a giveti category

actually represents that categoly ott grottttd. The pixel-
base<l classificatiort \vas tttttlertltliett ttsing Irlll)r\S
lnragine v9.2 inrage processing sofirvare. lt rvas a stunclat'd

supervised classification usirtg the tttaxitt.tttur likelihood
algolithm. 'l-ltis involved the selectinn of traiuing aretls

representative ofthe five lancl cover classes. A Itulttber of
training areas were selected to represent each class. The

signature (or spectral nrean) of the lraining ilrea tvas then

rused to cleternrine to which class the pixels rvere assignecl.

A wide revierv of the subject can be foLrnd in several

textbooks [13, 14, and I5].

I(ES U L'I'S AND DISCUSSION
1'he digital irnage processing was carried out ttsing a

personal computer equiplted rvith ERDAS IMACINE
software Yer. 9.2 lbr classificatiort atrd analysis of tlie
t-andSat irragery. The algorithru applied in strpervised

classification is the Maxintum Lil<elihood Classification
(lvlLC).'I'he stucly was cotlductecl iu Hour A L.-Dalnraj ancl

its surrouncling area. The location ol the sttrdy lrel is

shown iu Figure l.

り
／



鰯

■ミ
ltん II●

:Ho ur‐AL O● ["o,

;菫 ■●  :■、 1

Al- Mustanliriyah J. Sci., Vol. 26, No 2, 2015

1:250,000 ~,｀ t

i ll i:,." r.,",:

;-'": _'" i

Figure I : l-ocation of the study area.

The prinrary data used in this study was Landsat 7 satellite
image with 30 m spatial resolution. The classification of
the data was exantined and divided into classes based on
natural grouping and trained samples. The resuli of the
supervised classification technique is shown in Figure 2.
The classes were Lake, Agricultural Land, Barren Land,
Fallow and Natural Vegetation.

Tab!el:Confusion

Accuracy assessntent rvas considered by Kappa
coefficient, overall accuracy, and percentage ol
conrnrission pixel and onrission pixel is shorvn in Table 2

Overall Classification Accuracy = 83.87o/o

The results of Kappa statistics for the five themes are
shown in table (3).

:!.-:, . .. 1:25O.OOO .Ji-, 
,

:

I
I"-"' , ',', ..'.,.',,.,,,, . '.:

Figure 2. Supervised classification of l_and Sat 7 irrage olthe study
area

The accuracy assessments of supervised technique were
nrade through a confusion or error nratrix. A confusion
matrix contains information about actual and predicted
classifications done by a classification system. Land cover
class for the study area was divided into flve theme classes
as shown in Table I below.

and 3. Producer and user accuracies for each class
calculated along with the overall accuracies.

Classincd Data Reference Data
l ake Agriculturol l-and Barren

Land
Fal lorv Natural

Veqetation
Ro、・

「 otal
Lake 0 0 0
Asricultural Land l 15 l 2 l

Barren Land 0 0 16 0 :

Fa‖ o、v 0 0 0
Natural Vegetation 3 0 0 0
Colurnn Total 17

able otal
Class Name Reference l'otals C:assirlё d Totals Nrrrnber Correct Producers

Accuracv
Users Accuracv

330/O 100∞%
Agricultural Land 8 339` 75∞%
Barren Land 7 94!20/● 80∞%
Fa‖ ow 9 8947% 85000/0
Natural Veeetatiorr 5 6667% 7692%
Totals
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for each

Class Narne Kappa

Lake 10000

Agricultural Land 06900

Barren Land 07553

Fallott, 08115

Natural Vegetation 07249

CONCLUSIONS
Classifoing remotely seltsed data into a thematic map is

not a simple task. Many uncertainties or errol's may be

introduced into the classification results; thus, mtrch effort
should be devoted to the identification of these rnajor

factors in the irnage classification process and thetr to

irnproving thern.
Assess accuracy of a relnote sensing output is.one of the

most importarlt steps in any classification technique.

Without an accuracy assesstnent the output or restrlts is of
little value. The integlation of RS (Remote Sensing) data

and GIS (GeogLaphic Inforrnation Systems) proved to be

very useful for wetlands studies, and the results Itave been

presented in the form of rnaps and tables in order to

facilitate decision-making. In conjunction with statistical
nrodeling and mathetnatical modeling, GIS is beconring

an increasingly useful tool in carrying otlt wetland
rranage[nent. Pleserving the environmeutal resources

while maintaining or enhancing the econornic and social

benefits {i'onr their use is a present day challenge. Land

cover rnapping via remote sensing is an important tool for'

conservation and land l'nanagement. A critical componellt
to lar.rd cover rnapping is defining the classification. A
classification scheme must be sufficiently detailed to lneet

the goals to which the rnap will be applied yet sirnple
enough to accurately rnap the classification units with the

available data and classification methods- The restrlts of
the statistical criteria: total, user, producel accuracies and

liappa shown in tables 2 & 3 for the five classes are good

indicators of the classification scheme. Without acctlracy

assessment the output maps are not useful.
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A r t i c I e i rr f o ABSTRACT
Before installing wind turbine plants, it is important to find sites in which annual wind speed

Received l0l9l20l4
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Keywords: Wind
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are high enough to yield high energy productions, as well as to select appropriate rvind
turbines, which can withstartd wind condition such as extrerne wind speed and turbulence
expected at the study site. Cenerally, in Sulaimaniyah Province, nrost of lands are covered
rvith conrplex terrains. The inrportance of identifying a class of wind turbine returns to the
complex environntental conditions that produce turbulent air which in turn, may cause
damage to the turbine blades and weakens in the performance. Tlrerefore, the ambient
turbulence intensity is a very irnportant factor in determining the perforrnance and
productivity of the wind turbines. In this research we calculate Turbulence lntensity "TI" in
the province of Sulaimaniyah, north of lraq (35. 33' 24" North latitude, 45, 27' I l', East
longitude and elevation of 890nr above sea level) in 2012. ln addition to determining the
wind turbine class that is appropriate for the site after comparing with the Nornral
Turbulence Model "NTM" belones to IEC 61400- l,2nd edition and IEC 61400- 1,3'd edition.
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IEC 61400‐ l.3rd edition,61400-1,2nd editioll
INTRODUCTION
The effect of anrbient turbulence on rvind turbine
performance is an irnportant aspect to be investigated. It
is common to assume that the incoming florv field is
uniforrn and free fronr turbulence, but in real life rvind
turbines operate in the atrrrospheric boundary layer, where
turbulence pl'esents in the inconring flow. This is expected
to influence the performance of the wind turbine Ill.
Therefore, turbulence analysis determines the suitirble
types ofturbine designed for a rvind energy project [2].
Because larger amount of turbulence would generate
larger amount of fatigue loadings on the construction,
increasing the risk of breakdown, so further investigate
tlte turbulence characteristics in environments and the
effect that these will have on snrall and large wind
turbines construction. l'he turbulence is calculated and the
lesults are cor.npared to the Normal Turbulence Model
(NTM) as it is defined for the standard Srnall Wind
Turbine (SWT) and Large Wind Turbine (LWT) classes
by the International E,lectrotechnical Commission (lEC)
in the international standard 61400-1, 2d and 3'd editions
[3]. V, Lam, concluded that the turbulence intensity
decreased with increasing mean wind speed and
increasing height. It increases exponentially with time
intervals [2].

Theoretical Part
Atmospheric Turbulence
Atrnospheric turbulence is the set of seerningly random
and continuously changing air motions. Atmospheric
turbulence irnpacts wind energy in several ways,
specifically through power perfornrance effects, impacts
on turbine loads, fatigue and wake effects, and noise
propagation. Turbulence occurs for many reasohs. In the
lowest kilometer or two of the atnrosphere known as the
planetary boqndary layer, turbulence is generated by
friction and interactions with the surface of the earth. On
sunny days, solar radiation heats the surface, which
rvarnrs the air just above, thus causing therntals to rise
flronr the surface. This convective generated turbulence
can be intense. Moving air near the ground slows via
friction with the surface. This drag can happen both
during day and at night. Faster air flowing over slower air.
causes wind shear, which, in turn, causes turbulence. This
shear-generated turbulence can be strong, but it tends to
have shorter length. Obstacles such as trees, buildings,
wind turbines and terrain can deflect flow, causing
turbulent wakes next to and downrvind of the obstacte.
This nrechanically induced turbulence decays as it moves
downwind of the obstacle. Although it is very strong near
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the obstacle, this turbulence is not as widespread as

convectively generated or shear generated turbulence [4].
Turbulence Measurements

a.Standard Deviation (or)
Standard deviation is the spread or variability ofdata in a
random variable set. Standard deviation measures the
deviation from the mean. Low values means variables are

very close to the mean (unifonnity of the data set), and

high values mean widely dispersed variables.
Mathernatically we can express it as:

Where (o,,) is standard deviation, (vi) is (i,r,) nurnber value
in the set, (ur,) is the mean of the values, (n) is the total
nuurber ofvalues [5].

b. Mean Wind Speed (u*)
The wind speed is one of the nrost inrportant pararneters

in lhe wind profile of any given site. The nrean wind speed

indicates the suitability of a wind site for small scale to
lalge scale energy generation. The mean wind speed (nr/s)
of a given site is defined in Equation (2).

,n
1 t-'

urr=-) vr Q)
TL /-)

i=1
Where (u-) is the mean of the values, (vi) is the winel
speed observation at (itl') tinre, and (n) is the nunrber o['
wind speed data points [6].
Turbulcnce lntcirsity

In wind resource analysis, turbulence is nreasured by
tulbulence intensity, which is a dimensionless quantity

[7]. Turbulence intensity (TI) is the standard deviation of
the wind speed within a tilne step divided by the mean
wind speed over that sanre time step. (TI) is a rneasure of
the gustiness of the wind. High turbulence is associated
with increased wind turbine system wear and increased
operation and rnaintenance costs [2].Turbulence intensity
at height reference is shown by the following equation:

Trtrbtrlence lntensityTl(2r"1) =9 (3)

Where (u-) is the mean of wind speed, (o,) is the
standard deviation of the wind speed of measured data.[8].
Due to this definition the turbulence should be taken froin
hub height nleasurelnents. For a standard atmosphere it is

cornrnonly known that the standald deviation is

unchanged with height, but that the wind speed increases
with height resulting in lower turbulence intensity at high
altitude. That standard deviation constant in vertical
scaling of turbulence intensity between two heights [9].

rt(z) = ** 
* rt(z'"v) (4)

Where 7'I(z): Turbulence intensity at hub-height.
Tl(2,."1). : Turbulence intensity at reference height.

v^(z) : Mean wind speed at hub-height.
v (zr"f): Mean wind speed at reference helght.

Percentile Values from a Normal Distribution
The (50'h) and (90'h) percentiles in standard Normal

Turbulence Model can be understood from figure ( I ). The
figure illustrates a bell shaped normal distribution. The

mean value is represented by the 0-line. Each divisiorl on

the x-axis of the distribution is the size of the standard

deviation (o). The cumulative percentage together u'ith
percentile values ofeach section is shown underneath the

distribution curve. (50%) of observation is lepresented by
the middle line, while the (90%) of observation is

represented by the red line, and thereby the (50'h)

percentile is deternnined by the nrean value as(o), rvhile
(90'h) percentile is deternrined by the nrean value plus

1.28* oo as (o 'l 1.28x oo).

Iigure I : Normal distributiorl curve of standurd cleviation and thc

cunrLrlative percentage together rvith percentiles. The red line
represents the (90"') percentile; rniddle line represcnts the (50'r')

percentrle [3].
In IEC 61400-l model, the (TI) in the 2"d edition is

described in a different way li'onr that in the 3'd edition.
'Ihe forruer called "chalacteristic Tl" arrd the latter
"r'epl'esentative Tl". lEC6 1400- l, 2'"r eclition, clellnes tlre
"characteristic'lt" lvhich is detelnrined fl'onr the nrearr

plus standard deviation (84'l') percentile of randonr l0
l)linute nleasurenrents, is given as:

Tl(A+tn1- Tl + o11 (5)
lEC6l400-1,3'd edition, defines the "representative TI"
which is calculated from the rnean *1.28 times standald
deviation (90t") percentile of randonr l0 rlinute
lneasurelllents. Matheuratically rve can exl)ress it as [7]:

T/(90th) =77 + 1.28 r orr (6)
The IEC 61400-l, 2"d edition, IEC 61400-l, 3'deditiorr are
suggests several wind turbine classes based on the
turbine's design mean wind speed and turbulence
intensity. The specifications fol each wind turbine class
are listed in table (l) and table (2).

l'able I :l'he IEC 61400-1. 2"J edition. dcsien rind specil rntl
turbulence |
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Table 2: Wind turbine classes recommended by IEC 61400-li. 3'd
edition

″7σ crass ′ Iil S
v.、 .(mノs) Values to be

specilied by
the designerI,"r

A t6%
R 14 yo

C 12 yo

I15 : is represents value ofturbulence intensity at I 5 m/s for small turbine
I,.y : is represents value ofturbulence intensity at I 5 m/s for large turbine
a : slope parameter flor turbulence standard deviation model.
A : rel'ers to a higher turbulence category.
B : relers to a mediurn turbulence category.
C : rettrs to a lorver turbulence category [3,2].

i\{ethodology
The meteorological data (wind speeds and wind direction)
at Sulainraniyah province, were collected during (20 l2) at
a height of 20 nt above the ground. Wind speed n.leasured
every (10 sec) and stored in a data-logger. The collecting
data was converted to excel format and the design code
for wind energy analysis has been progranred using
Matlab.

RESULTS AND DISCT]SSIONS
The results from this study are presented from the two
nleasuring height 20 and 60m. Analyze standard
deviation, turbulence intensity, characteri- stic turbulence
intensity and representative turbulence intensity as
function nrean wind speed in different time periods. These
results give information about effect of different interyals
tinre on determining class wind turbine.

Calculation Standard Deviation and Turbulence
Intensity
The standard deviatiorr of rvind speed (ov), giverr by
equation (l), rvas plotted as a function of(1, 10, and 60
rninutes for mean wind speed), in figure (2), the blue
dots represent eaclr calculated standard deviation value.
The rnost extrellte values of standard deviation start
fronr mean wind speed higher than 3m/s. A best fit
straight line ofthe calculated values (rvhich denoted by
red line) shows that (ov) constantly increases rvhen
mean wind speed iltcreases. Also, the red line slope.
increases when tirne interval of mean wind speed
increases. l'herefore, it can be concluded tlrat the
standard deviation values are affected by different tirne
intervals. Standard deviation increases rvhen tinre
intervals increase, also it increases when ntean rvind
speed increases (Standard deviation is directly
proportional with a tinre interval and wind speed).
urbulence intensity is calculated as the standard
deviation over the nrean wind speed for the tinre
intervals (1, 10, and 60 minutes), which is calculated
using equation (3). The scatter plot was plotted lbr
turbulence intensity as a function of mean wind speed,
as shown in figure (3). This figure show that high values
of turbulence intensity occur in low wind speeds
(scattering is large), while in high wind speeds, the
turbulence intensity is low (scatter converges).
Therefore, the high turbulence intensity of the low wind
speeds is not intportant because of the low power
available at these wind speeds, and minimal loadings on

the wind turbines, while the high turbulence intensity of
the high wind speeds is very important for rvind turbine
manufacturers.
Results illustrated in figures (2) and (3) show that
turbulence intensity decreases when mean wind speed
increases, while the standard deviation increases when
mean wind speed increases.

a - one frinute

---I . crkrilrtt"^,
| 

- 
Fning tin"r,

t 
-----: 

-
o2aSrrct2tat6tr20

l..d ||tnd tp..d (ds)

Figure 2: Standard deviation as a function of mcan rvind speed, Al
Sulaimaniyah airport station, 20 I 2
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standards to choose the suitable trtrbine class fol the

. site.
Figure (4 (a, b, and c)) shows the efl'ect of difterent averagL' tinle
intervals tbr rvind speed on the turbrtleuce intensity values.

Figure (4 (a, and b)) represents the time intervals ( I , and

I0 miri) of mean wind speed. ln these figures, the

characteristic turbulence intensity curve lies below of
IEC curves and its values at mearl wind speed l5 rn/s

equals 0.122 and 0.136, respectively. These figLrres

shorv that the charactelistic turbulettce intensity
calculatecl at the site is lower than class (B) o1'IEC

" standards, and however will be safe fbl nortual

operating life of the turbines. While figure (4 c)

represellts the 60 miu tinre interval ol tnean rvind

speeds. This figure shows that when tlie wind slteed is

higher than , nr/s, the characteristic turbulence intr-nsit1'

curve exceeds the IEC cLrLves ancl r,vhen it is highel tlrall

7.5 ni/s, the characteristic tttt'bttleuce itttetrsity cttrve
lies between or equals IEC curves, and its value at rnearl

rvind speed 15 rn/s equals 0.1 I I .

l'-rom the results shown in figures (4 a, b), it can be

concluded that the characteristic turbulence intcnsih'
increases rvhen average time interval inct'eases.

In figure (4 c) there are [\\,o readirtgs ol' rneart

rvind speecl during (20 l2), rvhich leacl to irracculacy in

calculating the characteristic turbulence intensity.'lhis
led us to observe the behavior of the cliaractcristic
turbuleuce intensity curve and conlpare it rvitlr IEC--

curves. It can be noticed that the chalacteristic
turbulence intensity curve exceeds IEC curves fbr the
nrean wind speeds between (2.5-7.5 ni/s), and it
clecreases when mean wind speecl values u,ele higher
than 7.5 nr/s , with a value of 0.l8i at nrean rvincl speed

I4 m/s. 'lherefore, this indicates that the calculatecl
characteristic turbulence intensity at the site is high and

suggests that the rvind tulbine is class (A).

L型 2・ nSl

Figure 3:Turbulence intensity as a finction oi mean rvind speed, Al-
Sulairnaniyah airport station, 20 I 2

Cnlculation Mean and Characteristic'I'urbulence
Intensity
The mean turbulence intensity (Tl 50'h) and the
characteristic turbulence intensiry (TI 84'h) wete
calculated according to IEC 61400-1,2"d edition.
Figure (4) shows the (TI 50t) and (TI 84'r') percentiles
as a f,unction of mean wind speed at 20 rn height in Al-
Sulaimaniyah ailport slation.
In this figure, the green line represents the mean
turbulence intensity, and the black line represents the
characteristic turbulence intensity, which is given by
equation (5), along with the IEC design specifications.
In the IEC 61400-1, 2nd edition for small turbine,
turbulence is classified into classes (A) represented by
red line, and (B) represented by blue line. Turbulence
ir.rtensity category, which is determined by the
characteristic turbulence intensify at mean wind speed
15 m/s is called (lr:), and its value was compared to IEC
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Figure 4:The (Tl 50'h) and ('l'l 84'n1 percentiles as a function of rnean
u,ind speed, Al- Sulainraniyah airport station, 20 I 2

Calculation Representative Turbulence Intensity' ('fl
g0'u)

The representative turbulence intensity (TI90th) percentile
at different heights was calculated according to IEC
61400-1, 3'd edition. Figure (5) shows the (T190'r') as a

function ofmean rvind speed, the black and the green lines
represent the (TI90'r') percentile at 20 and 60 nr heights,
respectively, rvhich is given by equation (6), along to the
IEC design specifications. In the 3'd edition (lllc6 1400-
l), turbulence intensity is classified into three classes (A,
B, and C) represented by the red, blue, and aqua lines
respectively. 'furbulence category is determined by the
relerence turbulence intensity (1,.r) at l 5rn/s, and its value
was compared to IE,C standards to choose the nrost
suitable turbine class for the site.
From figure (5 a, b, and c), it can be noticed that the
representative turbulence intensity curve calculated at
20rn height is higher than the representative turbulence
intensity curve that is calculated at 60m height. Therefore,
frorn these results, it can be concluded that turbulence
intensity decreases when height increases, consequently
Ieast turbulence leads to least stress on wind turbine.

|
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The effect of different averaging tirrre intervals ( I , l0 and
50 min) of mean wind speed on the representative
turbulence intensity values were studied, and its results
rvere compared.

. F'igure (5 a) represents the average time interval of I min
bf nrean wind speed. It shows that the representative
turbulence intensity curve is under the IEC curves, and its
value at l5 rn/s equals 0.1 l5 at 60m height. This indicates
that (TI 90'h) percentile is from the class (C).
Figure (5 b) represents l0 rnin tinre interval of mean wind
speed. It can be noticed that the (Tl 90th) value at mean
wind speed 15 nr/s equals 0.127 at 60nr height. This
indicates that turbulence at the site is low and rvind turbine
is class (C).
Figure (5 c) represents 60 min tinre interval of rnean wind
speed, it is noticed from this figure that when the wind
speed is higher than 2 m/s, the (TI 90'h) curve exceeds
the IEC curves and when it is higher than 8 nr/s it will
exceed or equal the IEC curves. Also, its value at l 5 nr/s
equals 0.097 at 60m height. Figure (5 c) is similar to the
previous figure (5 c), it shows the .representative
turbulence intensity curve and compares it with IEC
curves. Frorn this figure, it can be noticed that the
representative turbulence intensity curve sometinles
exceeds IEC curves and it equals IEC curves in other
cases, and its value at mean rvind speed l4 nr/s equals
0.166. This indicates that rvind turbine nrust be of class
(B), and high turbulence leads to high loads on wind
turbine and nray reduce rvind turbine life.
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Figure 5: The (TI 90'h) percentile as a function ofmean wind speed at
20 - 60 m heights, Al- Sulaimaniyah airport station, 2012
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CONCLUSION
Representative turbulence intensity and characteristic

turbulence intensity for Sulaimaniyah region were

calculatgd. These results were compared with the

Standard (NTM) for large wind turbine and small wind
rurbine. We can conclude from this study that:

l- The standard deviation increased with increasing

mean wind speed.

2- Turbulence intensity values are decreases with
increasing height above the ground also with increasing

mean wind speed.

3-The turbulence intensity values are incre-ases with
increasing data time intervals.
4- It is found that wind turbine class (C) is a suitable

choice for installation at the area of interest, this

calculations is based on turbulence intensity of (90ft)
percentile with l0min time interval.
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ABSTRACT

Educational Global Climate Modeling (EdGCM) is a climate modeling software suite,
created by Columbia University and based on Goddard Institute for Space Studies
"General Circulation Model II". This software has a user-friendly interface that can be'run
on a desktop computer, personal computers. The aim of this research is to evaluate the
impact of global warming on Iraq using EdGCM. Global warming simulation were
conducted for two 2050's and 2090's decades and compared with 1990's decade. The
results showed that the summer season (Jun-Aug) will the most affected season by global
warming and winter season (Dec-Feb) is the less affected season. It was found that during
the decade of 2050's the northern part of lraq is less affected by global warming while
during the decade of 2090's, the entire country will be affected by global warming. The
increase in the annual temperature is expected to be within 4 oC.
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INTRODUCTION
The global climate is a complex machine with many
interacting components. From the astronomical scale of
solar radiation traveling towards the earth, to the
ecological scale of growing forests changing carbon
dioxide and soil moisture pafterns, to the atomic scale of
greenhouse gas molecules absorbing and re-radiating
thermal energy, many separate pieces combine to make
the Earth a comfortable place for life to flourish. For
hurnans, who experience only the most local effects of
climate on short-term timescales, it is difficult for some
to visualize the underlying long-term structure of
atmospheric dynamics and heat transport [l]. Climate
models allow the user to shrink this planetary-scale
system to the size of a computer monitor. They also
allow the user to conduct experiments that would be
impossible or, at the very least, irresponsible to test on
the only Earth available [2]. As such, they are important
tools for climate scientists and policymakers who wish to
understand climates of the past or to predict future
effects of changes to the systenr, whether natural or
anthropogenic [3].
Global climate models can also be important tools for
researchers to experience firsthand the complexity of the

system, and how each part in the system interacts with
the others to maintain conditions for life on earth [4].
EdGCM allows users to design their own simulations
and analyze many different elements of the climate, with
little prior technical experience. As the state of the
climate becomes a topic of increasing importance, and

more curricula begin to include issues of climate change,
EdGCM could prove to be a useful tool for researchers

tsl.
The use of climate models to investigate climate change
was reported by numerous researchers. Recently, Arnold
et al., (2009) [6] briefly studied the Vegetation Red-
Edge of the Ea(h using BIOME3 model and reported
that it can be used as biomarker if it is detected in an
unresolved extra-solar Earth-like planet. Plavcova and
Kysely (2011) [7] examined the influbnce of surface
temperature in atmospheric circulation using regional
climate models (RCMS) over central Europe. Hassan
(201 I ) [8] investigated the impact of global warming on
water resources of Pakistan using EdGCM model.
Mohan and Pecora (2011) [9] used EdGCM to analyze
the response to various magnitudes of change in
atmospheric carbon dioxide concentration of global
average air and sea surface temperafures, as well as

selected elements of the hydrological cycle. Hourdin et
al., (2012) [0] used LMDZ AGCM that corresponds to
complete reorganizing of the parameterization of
turbulence, convection, and clouds. Menut et al., (2012)

[l]'reported that regional climate simulation cirn be
used successfully for air quality modeling purposes.
Islam (2013) [2] reported on the use of EdGCM for
improving education and research in climate change. The
aim of this work is to employ the EdGCM to make an
assessment of the effects of global warming on Iraq for
the 21" century.
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Theoretical Aspects
There are four fundamental equations which are applied

to evaluate climate change. All GCMs, applied for
simulation of climate, are based on these four equations.
The governing equations are [3]:

a) Conservation of momentum (Newton's second
law of n-rotion):

dvt'--=--Vp-2oxV+g+Fdtp
b) Conservation of mass (continuity equatiqn):

dp

dt= -pV.V + C - D

Conservation of energy (tirst law of
thermodynamics):

dl /rlp\-l
ar= -P\ar) + o

Ideal gas law (approxirnate equation ofstate)

P-PRT
ln these equations, V: gradient, V: velocity relative to
rotating earth; t: tinre; d/dt: total time derivative; O:
planet's angular rotation vector; p: aturospheric dertsity;
g: apparerlt gravity (= true gravity - O x (axr)); r =
position relative to planet's centle; F: fiiction lbrce per'

unit rnass; C: rate of creation of gaseous atmosphere; D:
rate of destruction of atmosphere; I: internal energy per
unit mass (:c" T); Q: heating rate per unit mass; R: gas

constant; c,: specific heat at constarlt volume, T:
temperature, p: gas (air) pressure.
Equations I to 4 are conrplex in nature and they requile
expticit modeling of physicaI processes in clinrate systenr,
natural treatment of interactions and feedbacks among the
parts of the systgm. The complexity of the climate is

shown in f,rgure 2.1, as it involves various variables and
physical processes with complex inter-relations. Hence, it
is not an easy job to apply these equations directly for
sinrulation. These equations and their solution is
explained in detail by Hansen et al. (1983) [14].
These equations are at first convefted iuto
approximate/algebraic fonl for computation. These
equations rnay be ernpirical (based on observed real data),
primitive (based on theoretical relationships) or a

coribination of the two. This approxirnate form consists
ofsix equations involving seven dependent variables. As
Finite Difference methods are applied to solve these
equations, therefore, resolutions (in both tinre-step and
space) are inrportant to be cor.rsidered [15].

ITIiSULI'S AND DISCUSSION
In this wolk global wauling simulation of the EdCCM
was used to predict seasonal surface air temperature over
the Middle East regions including Iraq for the 2050's and
21 00's. Because the run EdGCM requires a long tirne only
two decades were considered, these are 2051-2060 and
2091-2100. For comparisons purposes, the decade of
l99l-2000 was also obtained from EdGCM. The results
are shown in figures ( I ) to (a) for the seasons of Dec-Feb,
Mar-May, Jun-Aug, and Sep-Nov.

26,No2,2015
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Figure I :EdGCM predicted average Decenrber-FebrLrarl, temperilture
for l99l-2000,2051-2060, and 2091- 2100 tbr the Middle East
region.
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SepoctNov Surface Air Temperature
ia,hiii Ysm$s Ci,?f,:)I-:li'id(r,.n.)

SepoctNov Surface Air Temperature
lclbiLt',t,orr9-01, !961 -70004.f ()

entire country except a small strip in north. tt is should be

noted that the scale oftemperature is in 4 oC steps so area

that have the same colors during the two decades of 2050's

and 2090's is expected to be affected by au increase within
less than 4 oC. Figure (6) shows EdGCM predicted global
averaged temperature differences between 2050 and 1990

decades for the entire globe. It is evident that the north
pole region is the most affected region during the northern
winter and autumn seasons while the south pole region is

rnostly affected during the southern winter and autumn

seasons but relatively less areas than those of the north
pole. It is also seen that oceans are less affected by global

warlrring than lands. The annual teurpelatLlle gives a clear
picture of the eft'ect of global warnring. Irigure (7) shorvs

EdCCM predicted global averaged tenlperature
dif'ferences between 2090 and 1990 decacles. A similar
trend of figure (3-6) can be observed but rvith different
v4l ues of temperatures.

Annual Surface Air Tenrperature
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Figure 5: EdGCM predicted averagetl annual terrperature lbr l99l-
2001, 205 I -2060, and 209 I - 2 I 00 tbr rhe M iddlc Easr

region.

SepOctNov Surface Air Temperature
i('bbai'#ilnho-iri.l09l "21!0i.rr()

$ iiie ti Icrlxraut {icr al.!.ry*l @>
Figure 4: EdGCM predicted averaged Septernber-Novenrber ternperature
tbr l99l-2000, 2051-2060, and 2091- 2100 tbr the Middle East region.

Figure (5) shows the results tbr the annual air temperature.
It is seen that increases in the average temperature vary
froru one season to another. The highest warnring is
expected to occur during the season of Jun-Aug. The
results also indicate that during the decade of2050's the
luorthern part of Iraq is less aflected by global walnring.
For the decade of2090's, the entire country is affected by
global warming. Figure (5) indicates that the annual
average temperature for the 1990's decade was between
l4 and I 8 oC for the central and northern parts oflraq and
nrore than l8 "C in the southern part of Iraq. Durirrg the
2050's the pattern of the nrore than I 8 oC is expected to
move northward and cover the entire central part. During
the 2090's decade this pattern is expected to cover the
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CONCLTiSION
This research investigate the possibility . of .using
Educational GIobal Climate Model (EdCCM) to evaluate
the effects of global warming on lraq. Global wamring
simulation of the EdGCM was used to predict seasonal
surface air temperature over the Middle East regions
including Iraq for the 2050's and 2100's. It was found that
the highest warming is expected to occur during the
season of Jun-Aug. During the decade of 2050's the
northern parl of lraq is less affected by global warming
while during the decade of 2090's, the entire country will

be aft'ected by global warrning.'lhe increase in the annual
tenlperature is expected to be within 4 'C.
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particles. Measurements taken over the centre of Baghdad city (Bab Al-VIhadham area) at

ievel l5m for wind speed and ternperature, by this model, we can find deposition velocity

for any particle by interring the dianreter after installing friction velocity, temperature, wind

speed and over parameter values for neutral condition, and draw a georuetric shapes olthe
relationship between deposition velocity and diameter. We catt notice that the deposition

velocity is high when the particle is sruall and then increases rvhert the ltarticle size

decreases.
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INTRODUCTION
The atmospheric aerosol consists of particles that range

widely in size frorn nanometers to tens of micrometers.
When studying the atmospheric aerosol particles, it is

inlpoftant to know the dynamics of the particles:

formation, growth and removal processes [l]. In tltis
paper, the description of mathernatical model for dry'
deposition particle is over land terrain under tratural

condition, in addition to evaluating the model outputs and

analysis of these outputs. Deposition of air pollutants is an

in.rportant loss of aerosol particles fronr the atmosphele.

At the same tiure, depositiolt processes of different air'

pollutants can cause various harmful effects both on

ecosystems and built environment. Deposition of an air
pollutant affects its atmospheric concentration as well as

the state of the environment and human health. Therefore;
it is an important factor in different types of atmospheric
chernical-transport rnodels, and surface exchange nrodels.
The remove of particulates from the atmosphere can occul'

by dry or wet fonns: Dry deposition is a c'otttitttrorts

p_l.gqg!5, while wet removal can be realized only irr lhe
presellce of precipitation. Therefore, despite of the dry
process is slower than wet deposition, the accumulated

rernoval quantity of a pollutant could be tnore inrportant
in case of dry deposition. Both the dry and wet depositions
depend on the properties of the gases or particles and

removal processes are governed by several envirotrnrental
f'actors [2]. On this resehrch, focusing on the dry
deposition velocity of particles, they lrave been

parameterized as a function of particle size and density
surface properties, and micrometeorological conditions
near the surface [3]. In the natural condition, variation of
deposition velocity described by some authors and works,
described deposition velocity over different conditions
such as study of dry deposition velocity for global
rnodeling, measure dry deposition by flux of particles

lneasure over land, sea and global [3], and discussing

effective dry deposition velocities of gas and particles

over heterogeneous terrain [4]

MATEITIALS & METHODS
Dry deposition is comrnonly ttreasured by the

deposition velocity vd, which clepends on rltany

characteristics ofthe underlying sulface, surface layer and

parameters of deposition particles including their size.
'llrerefore, it is reasonable to define the dly deltosition
velocity as the gravitational settling velocity Vg, and the

inverse of sunr of resistarlces, in the fbllorvirtg relatiorr [5].
y4 = (Ra + Rd + Ra Rd Vg)-1 + Vg ... (1)
Where Ra is the aerodynanric resislance of the attnosphele

surface layer, Rd is the resistance to transpoll through the

quasi-laminar layer, and Vg the gravitational settling [5]
16l t7l.
Ra = U/(U.)2 (2)
Where U is the wind speed and U- is the friction velocify,
which is by the following logarithnric eqtration in the

natural air calculated by,
U. = U, *rc/ln(Z/z) ... .. .. (3)
r is Von Kdrrrndn constant (:0.4), zo aerodynarrtic
rouglrness length, z height above the sLrrface [9].
pa = (1/U.)/ (Sc-2/3+lg-s/") ... .. (4)
Where Sc the Schmidt nuurber can give:
sc - (v/Db) (s)
Where V viscosity of air (taking as 0.15 crn?s-r), Db the

llrownian diffusivity of the pollrrtarrt (in crus'r) rvhiclr is

conrputed by the following relation:
Db

= (8.09 * 10-10 * Ta * Scf)/D ... ... ..... (6)
Where Ta temperature in (Kelvin), D diameter of particle,

Scf Cunningham slip correction factor which is cotnputed
AS:

91



/2x"(a, + a. e-@t D/rr)) \scf=1.*\ffi) ....,0)
Where, x2, at, a2, a3 are constants with values of 6.5,10-6,
1.257, 0.4, 0.55. I 0-a respectively.
st = (vg ld * (t,z /v) . ... . .. (8)
Where St Stokes number (dimensionless), ag acceleration
due to the gravity (981 cms-2) Vg The gravitational
settling velocity in (cms-r) which is calculated by:

Vg = (p- pan) * ag * D - rr-t#r... (9)

p density of particle value input (- l-3 gcm-r), p";. the air
density el.2* l0r gcm-r), p the absolute viscosity of air (-
l.8l*10-4 g crn-r 5-l ), Cz air units conversion constant
( I * l0-6 cm2pmr) [7][8].

THE SITE AND DATA
The model that calculates dry deposition velocity of any
particle in the air of urban city near the surface under
natural condition requires the observational data such as
wind speed and temperature. These data were obtained
over adistrid called (Bab Al-Mhadham) Iocated at the
centre of Baghdad city (320 14" N, 440 14,' E and 3 I .7 rn
above mean sea level. These data were measured by two
sets ofclassical slow-response in struments such as three-
cup anemonteter, tvind vane and thernrometer. Tlrese
instruments were nrounted on two masts with l5 and 20
m heights which were set up on one of the roofs belonging
to the engineering college buildings in Al-Mustarisiriyah
University, the field around the measuring area consists
of nrostly government offices with different heights
including very big public hospital, scientific institutes.
tlinistries, public schools...etc. Many low houses tvith 4
nr height are located to the east ofnteasuring rnast. I-astly
rnany old and tall trees are scattered in whole area around

the mast. The data used at each level were observed at the
same time at afternoon from 4:00 to 7:00 Baghdad local
standard time from 4-20 April, 2006. These data were
recorded every minute for interval of 20 min, and then 20-
minute averages were computed. particle diameter
applied in this model is [0.01,0.1,0.3,0.5, l, 1.5,5,7.5,
10, 15, 20, and 30 pml. TIre nrean value of surface
roughness length of Baghdad city across all directions
within the circle of lknr was l.2nt calculated using the
logarithmic equation under neutral conditions [9].

DRY DEPOSITION MODEL
A mathematical model is an abstract model that uses
mathematical language to describe the behavior of a
system. Mathematical models are used particularly in the
natural sciences and engineering disciplines.
Mathenratical models can take many fornrs, usually it is
the pest for using as rnuch a priori infornration as possible
to nrake the nrodel more accurale. The earth's surface is
the interface between the atmosphere and earth - and as
such it is the surface through which all deposition
piocesses. The development of models for the deposition
of material from the air to the earih's surface has relied
heavily on historical studies of gravity, heat, wind speed,
friction velocity, and diarneter. I'he Model. rvliich t'nr
workirrg on to calculate the speed of the particles over the
city of Baghdad, through the use of rnathematic progranrs,
the first progranr Math Lab we enter the equations fcir the
deposition velocity, which is in turn extracting results.
And the second program is a prograrn origin pro, by which
rve introduce the data extracted fronr the first progrim,
and the creation of empirical relation give the deposition
velocity for any diameter, and also how it affects each
coefficient atnrosphere on the depositiort velocity. The
rnodel show in the figure ( l).

Figure li Flow chart o「 steps calculating drv deposition ve10city ror neutra!conditiOn
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expected because surface roughness features around the
experimental site are largely changed, as show in figure 2.

i.E

1.8

LJ

J € 1.1 1i :l t: :: !i {: {E :l ;;
ttlcllon valcElri l,rnr 6 ;

Figure 3: Variation of vd u,ith Fricrion Velocitl,

In near neutral conditions, u* values are nearly constant
around 0.43 ms-r with significant scatter, which is

When nonlinearly increases the deposition velocity will
increase, this variation is calculated using the equatiou
below:

vd = Bo * (B, * u.) + (B2 . ul ) ............. (10)

Where Bo, Br. Bzare constants and their valLres are (0.75,
-0.01, and 0.002) respectively.

RESULTS AND DISCUSSION
l. Effect of Friction Velocity u" on Deposition Velocity
Friction velocity can reflect the rough status ofsurface. In
orde1. to recalculate wind speed at any level by use of
logarithmic equation, it's required to determine U' first.
According to the values of Ri, the U. results are plotted
against atmospheric stability in figure 1.

Figure 2.

Stability
Friction Velocity Derived at high l0 rn Versus Atrnospheric

Deposition velocity increases near linearly with friction
velocity for small particles (diameter smaller than I pm).
However, this dependency does not exist for larger
particles where deposition velocity does not change with
variations of friction velocity until the latter reaches a
cerlain threshold; beyond this threshold, deposition .

velocity rises again near linearly with friction velocity.
According to the values of Ri used to obtain value of the
U. and used to classifo atmosphere stabilify Given that the
Ra +Rd term decreases when the friction velocity
increases, deposition velocity of particles smaller than I
.urm is, in all cases of friction velocity, controlled by the
l/Ra +Rd term, while for parlicles larger than l0 rnrn
velocity is controlled by the Vg terrn. For particles in the
I-10 nrm range, the Ra +Rd term is larger than the l/Vs
term at small values of the friction velocity; in this, case
the deposition velocity is controlled by settling velocity
and is thus independs on the friction velocity. This
remains true until the friction velocity reaches a threshold
when Ra+Rd becomes smaller than l/Vg; and then

l/Ra+Rd controls the deposition velocity, which beconres
linearly dependent on the fliction velocity [2].
2. Effect of Surface Roughncss Length on De;losition
Velocity

Because there are several values of z6 detelmine, their
effects oll vd can be studied, as shorvn in tigure -i.

rcuBhnBaa lEngih (nt)

Figure 4: The Relation between Vd with zq under Near Natural
Condition
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1

The relation between roughness and deposition velocity is speed ofdeposition for large particles and the increase is
a near linear correlation because whenever it found with not completely equal and will be bigger than larger
high roughness will catch a larger number of particles, and particles.
the piece will be large deposition. The data points can be 3. Deposition velocity
fitted by the Empirical relationship between zo with vd as This section describes and discusses deposition velocities
follows: and relatiqn with diameter under constant condition
Vd=Co*(C1*Z)+(C2.Zi)...............(11) ri.=4.3ms-r,2.=l.2ms-r,u=2.8lms-randT:30l.5K.Dry
Where Co, Cr and Cz are constants which their values are deposition velocities have been calculated from
l.l, 1.5 and 0.1 respectively. experimental data ofparticles. In general, the deposition
The surface roughness length is a measure of the amount velocities observed for any particular material have a wide
of mechanical mixing introduced by the surface range of values. The dry deposition velocity may be
roughness elements over a region of transport. It is nrodeled using an analogy lo electrical resistance.
tneasured directly from nreteorological data tl ll. . Resistances are associated witlr atrnospheric conditions,
Roughness length appears to be one of the deternrining physical and chenrical characteristics ofthe nraterial, and
factors ilr particle deposition velocity. On the one hand, it the physical, chemical and biological properties of the
is directly related to the aerodynamic resistance by ruling surface [2]. Content the data of botlr diamiter of parficle
the drag coefficient, and on the other hand it controls the and velocity are presented in figure 5, relation when input
quasi-laminar layer resistance through the friction any diarneter in this equation can create velocity of this
velocity term. Thus, as the surface gets rougher the two diameter, can followed by the empirical relation as
resistances become srnaller and deposition velocity follows:
increases [2].

Vd = Bo * ( B, * D) + (82, D2) ...... ...... .... (t2)

Where Bo, Br and 82 are constants which their values are
- | .44, 1.22, 0.75 respectively.

We notice througlr the figure that the effect of roughness
in the case ofnatural condition, the increase in deposition
velocity with increasing roughness and this effect id small
and equal increase for the particles that have a diameter
less than 1.5 prn, and at this diarneter the influence will be
equal but afler this point, also slrows an increase in the

t::,1 !l r' --------iI-
prnc.: rrr;E? l}l^

Figure 6. 'fhe Fitting of Velocity and Equation of Relarion betu,een
Diameter and Velocitv

cond ition

Figure 5: Heterogeneit),Means Values of za with Diameter

Table 2: Shorvs the amount of the increase in deposition vglocity rvith increase roughness lenght at a number of different diameters ar neutral
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I)
02111 054,n 0.6m 0.7m 0.8m 0.9m 0.lm ttm 1.8 m l9m 2.2m

Qgposition velocity
001′
`m
0020 0038 0056 0079 0103 0124 0144 O162 0020 0 020 0038

0.14m 0004 0.008 0012 0017 0022 0026 0035 0 0o/r 0 001 0 008
I lrn 0006 0.007 0.008 0.009 0010 0011 0012 0013 0.006 0.006 0.007

l0 am 0006 0007 0.008 0.009 0010 00H 0012 00:3 0m6 0 006 0.m7
20 unt 0010 0010 00H 0012 0013 0014 0015 0015 0010 0010 00:0
30 arr 0014 0014 0015 0016 0017 0017 0018 0019 0014 00:4 0014

Table 2: Sho*s the amount ofthe deposition velocity rvith different diameters at neutral condilron

l 5 |

01300 0028 0014 0011 00120 O σ18 1347 7235 11785 16032 :8161 2144
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Trvo noticeable features can be found fron'r this figure:
first, deposition velocity strongly depends on pa(icular
size, and varies from 0.01 to several tens of cm s-r; with a

rninimum in the 0.5-l:0 mm diameter range. Thus, for
these sizes, dry deposition does not appear to be an
efficient removal process, and this could lead to longer
atmospheric residence times. Second, for particles in the
range of 0.1-1.5 prn diameter', which have low deposition
velocities and particle in range more than 5 pm have large
deposition velocities. In order to study the effect of.wind
speed on deposition velocity of particles, it is illustrated
as follows:

ntrt 
"ptr.ri"l. ui:nrerlr (pnr1 1:

FigLrre 7: Wind Speed Variance with Deposition Velocity

Thlough the dlawing, wind speed does not have any effect
on the deposition of particles with a diameter less than 5

micror.neters to I for diameters bigger than 5 microrneters
note the effect begins speed increases and be clear and this
means that the large particles are largely affected by wind
speed and this leads to increased settling velocity.

CONCLUSIONS
This paper attempts to estirnate deposition velocity in

near neutral stratification over Baghdad city. Particular
dry deposition velocity as a function ofsurface properties
and micro-meteorological conditions near the sur.face
develops within our model; this dry deposition velociry
derived trorn change resistance near the surface, before
deriving deposition velocity, the valid of estinrated values
by those laws at the surface was compared to these
observed in this papel and the result was in good
agreement. The used data of wind and temperature in this
paper lvere measured at levels 15 by three-cup
anernonleter and thennometer, respectively. The
atnrospheric stability pararneter is indicated by calculating
the Richardson number. The rnain results can be
sunrnrarized as:

l. Within urban canopy, U. values are snrall at low level
constant value around 4.3 ms-l near the natural
.condition.

2. The particle deposition velocity was very sensitive to
surface type and meteorological conditions, qs well as
particle size.

3. Increasing the friction velocity will tend to increase
deposition velocity.

4. The relation between roughness and deposition
velocity is a direct correlation because whenever it

Al- Mustansiriyah J. Sci., Vol. 26, No 2, 2015

[7]

[8]

was high deposition will catch a larger number of
particles and the piece witl be lalge deposition

5. Particles in tlre range of0.l-1.5 pnr dianretel have lorv
deposition velocities and particle in lange more than 5

prn have large deposition velocities.
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The digital patterns and its epidermal ridges have been analysed in arandom sample

consistes of 400 indivduals of this 100 individuals were sffected by thalassemia ,100
acontrol,l00 acarriers and individuals as acontrol for carriers .in addition analysis have

been made for tlre sex chronratin bodies ofneutrophils in albatol hosptal .the range age 3-
29 and carrier 27-63.|n an attempt of searching for any relation in frequency of certain

pattern and the ability ofexpressing major .The persent study showed significant deviation
in the distribution of digital patternsfor affected fenrale ,also for carrerfemale by compart
with the controle.There are significant differences in digital patt€rns between patients ans

carriers also signigficant sexual between male and female carriers 9.06 p< 0.0l.The male

patients and nrale carriers showed significant increase In frequency of sex chromatin
aspecially for the tear drop pattern as acrnpared with the specific control. As for the

cornparistion of total percrntage of sex chrornatin between the male patients and the

carriers there was asignificant different ,the value of t 48=2.06 p<0.05 .but the female

patient and carriers did not show asimilar trend . lt is clear that the studied patterns are

very inrportant in detecting genetic variation as rvell as sexual variation.
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0.05 respectively. The genetic correlation coefficient between the:incidence ofinteritis
and dam weight and birth weight and age were highly significant 4hd received to - 0.1 I

, - 0.20 and non significant was - 0.?6 respectively, the corresponding phenotypic
correlation coefficient were - 0.66 , - 0.62 and - 0.61.
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ABSTRACT 
.C cl.li:ol ( o*iljtsll o",t"it.Js.i Ors:J t.rJtr;

This study includes testirrg the effects of four subinhibitory concentrations of Camel rnilk
on the mutagenicity of sodium azid (NaNr) and on the nrutagenicity of shortwave
ultraviolet (UVC) in conidia of the fungus Aspergillus amstelodami.
The four concentrations of Camel rnilk studied (0.05, 0.1, 0.2,0.3 ml/rnl of the growth
rnedium) cause inhibition in the mutagenicity of sodium acid and in the mutagenicity of
UVC concentration 0.3 ml of camel mil[</ ml of the growth nredium cause 30.737o
inhibitiorr in the frequency of rnutatior;s induced by NaNr and 44.10o/o inhition in the
fi'equency of mutations induced by UVC.Fronr this study r,ve conclud that camel rnilk
poses antitnutgenic activity due to its high content of protein (which consist mainly of
casein) and vitamin C.
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ABSTRACT

Heniophilia is one of the most common diseases in Iraq. This ii Ue"ause of the trigt
rate of inbreeding (endogamy) which plays a main role in incidence of this disease
specially in the following generation . As a reiult of the consequences of this disease
on the infected people and their families . It is necessary to study the nature of paring
between parents and also the genetic which they have through using the theory of
group and branching processes so the group of the infected people by hemophilia (
partial group within per mutations group ) are divided in to six groups . through
applying the formation process and using the transformational matrix , we can obtain a
new element of this group which represents the following generation Then we use the
formation process for each element with itself and repeat the process for every element
until it converted to permanent element in the subset group s3 , thus it's found that the
pairing process between the parents who are mating in the permanent element in the
subset group s3 generate a rudeced number ofinfected offspring by h(り mophilia.

After counting the probability of extinction by using the Statistical program(mat lab)

and for a data having a negative binonlial distribution M/ith a lilnited infected offspring

cases in each generation(10,30,100)for samples sizes determined according tO the

n,mbcr 9fthe infected offspring in single gOneration(698,182,5544)for eVev elcment

in the subset group,we noticed that thc probability ofextinctiOn

Drops low when number ofthe infectcd offspring by hemophilia is increased,and ifthe

sample size is increased,the probability of extinctiOn win increase by the increasing

the number ofthe fonOwing generation in an generations,we will see the probability Of

eXtilCtiOn,we will see the probability of extinct10nヽ vhich is ncar to zcro or equal tO

(ZerO).ThiS indicates that every element in the subset group s3 is capable of appearing
in the fO110wing generation.In other words,the disease winnit disappear in the future

but it is possible tO reduccd the number of the infected Offspring as a result of the

changing of the element of the subset group in thc f01lowillg gcneration to rlx pOint

element which produced lcss number ofinfccted offspring by hemophilia

4こ. 1ヽ ^tiゴデl寵ず3甘littЬ二1灘蔦響言 葺警祖謡芭■1蛤辮
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end
rootoffirnction:abs(ps);fo rint('the
root= % f ,ro oto ffunct i on) ;

fr rint('the number of iteration:oZd',k);
end
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solution:[n np smean rr pp rootoffunction]; realroot:0; . 
.

sumroot=sumroot*rootoffunction;sse=(rootoffi.rnction-
realroot)^2;varroot:varroot+sse;
end

root=sumroot/1 000;msrvarrooV I 000;probability= I -
roou

.finalsolution=[n np probabilify root mse]

i.il*iJl dti+li i1 c!+ ,.JS JrS^:y cr.>lt a-+-ll r:t: ill lc -uji J,J

, r:J i,SJl ._, .61-9 l(t- iJxtsJl aUl.rJl ,. .=s":r, jll .,_:.yi ..r
lr*rUy *:r.r- C ou', a;+-rr os ii-!i'oyt.T+..a'_*t .+
Jt"i-Yi !$,''i;;,-))i cx, ,,.lLJl ,.l:Jt c,j$ ejy ( sg 4|i+lr
J. d,'; Js C'J a1;tr -Jt rl.1s)i J-rl.l;;*:rJj 0.9 Jt 4lrl*
::J *LjJl t--lt e.- sL Jr--Ji J,-x:,(lO,:0,100) dl+iyi
ulslt ::Jl Ji$j el"j"i.;XL;r ^-yi e-u!t atsj."t 6u_!i
dF Lli+ Js i""; ,,JLJ| (jtJt qjln ejd e;i:; sjlt dJtr,iJ

. (3) i-.,.J:r+lt ,J C.;r tlr iiXll J'++Yi

dr "-ll l"-rl ..,1ts lil :-tjt Jt .s-rL* JrS+ rr"lP)t Ju;-l t"i
:G # r-l_5 9. _.,;Si ,5{1."-ll J--rl ;lS l:l ..;- os, r,ljJl s^ giii
4?ul J*d U:l*l!,,,i-e. Jr;' JSi .l--! J)i lr ";f:;:!i JU;-f
6lGlt rrl-J" tt i, tr .. !t. J+ il:r*Jl gjSl3, (7)iJ l+Jt d#ll,
J6l &lriiYt cJL.:-t i-*g qli.]] ,i.t1 i^.,! -:;:J .e:rJt ilrlJt , j
4iXll Ji=Yi dF dr+ Jsl, srI;- Jr ,r*1r _r,1r, ; ;-i

.t$r;Jt
.tLijJl d):, o" A,UJ| u-)tii-l U:S-J, (3) d_.r cJ-rr+lt il,)-iJ

-:UUl
t-r-p Lu-)i ci)L ::e :lr-l.i L:-ic ut"lJnYi .Jf",i=l Jq-t

.-LJtir"rdl
.C.+lt i+: i:t;_; g-l-!yi JL&l dn_?

,J:+Vi ; u:t-2ii)i clui-l Lr r6i drYi rlr+ll *+ uElJn)i Jui-l-3
,rr u:lJ,r)i Jt i'l u. 5i ;t3t .!+lt ..+ 

"r"tJn!i 
Juj-tr. ;t-ill

JL.j.l .!li:, Ji +.-:, l,iLiJt JtJ+)i :rc i:!; Ol Y6i,(Jrlt ++lt
6J. 4-il _,,1_F -l' J-:t!i 11 qS+- a-,+lt ;i .ei;,r;t_*yi

. ei+ll ar.i-i eF+lJ 1 ,-r!, :t;r -\cr>i
cJ)ui:,! ttiJ ( dJxtr ;rilt3 i.,l3y) _.ptj,Jt gi 1!=)^ dls^J_4
qrJtIl d1.jlr tJ3li JS.ll ,t' rals el-+.I _,L!i rF +j L,:t-l!)l
u*tJlr elll) _r-.loll Ol ct*r osr.cJl3lt "l5lt ,=", riJt Jl !rL-r
g;U3J3)i .li+ll ,J,iJl ;-*;*.rlt !tlur=1 .:tU:1 uErLJtr

.Jriltr drlt .J*Jt *J ,ilt Jt.iF d-L' Jl .s-rL* s: a;ull 6JF-.)I rFtlyi dt"r-l_5
LrAr 4-ii. t i. J[+-i ,i]Xr 4",ij+ll ;J*jll ,-til .;"t;,i:yi oyL-l-l

r ds r)" L+ JSIJi--il (,rL*
_pir JSt Ll.-Yl c:lYlr ::c i:tr_.p.i,Lm5s lt-rt1 ciLq,x L-r*_

(4) *r Jl+tt q/ e-r- lrAr. sj+,ij+ll _r-Li,' O.
drt JJ. L-r]. aF &i &!l .l,Jl oimse {Lrr1 4,r--, L,:-_l
dt$l 4.ll 6rnse iut sr.+J L.-r!r drjlt d+ll s:nrse iJ.Jt
_r^.Li. (1. >..i. g)SJ -Jtlt .!+lt ,"/ raai t-r11 .:r-lr.J.-ri. i1. clii

.(5)e_,, JS:lt j dXj r.L=)- aJs-rrsj 4+j+lt .;J.Jll

鷺 慕 ¨ 枷 い 与 ― 尊 出 高 I Js,i

MATLAB 6-UJCI rl.>ij-l+ ;rst! e-Uj -:.--i ,',-Jl Jrujl
-. 4Jl:ll d.l "LJl J^-:iJJ, s,, rp;;!t ;_x_,1l1 t-.dl _.k C-r,,i+jJl iJ.Jll e &tili ha LiiJJ, s,,4+j,+jl 

.;J-ll FLic rL,J$_ |

s-ir( lel+"r+Cl u-bJ-nJr.Jt cryt-Jl rc) rtJ 6p ON.r"rri-:
;-eill ric,(r:10,30,100) # u" +a! Jsl +-uJt e\lt i-=
(,rL* CLi,lt Ji^i-l)*!t e+u-) -.,-*# Jui-Lr,0.9.U1"1_yi

i L;1ll j Ll-)i oyL.::e *L r 
":,+ 

LArE ,rr, * JOjOr'rj]
iJFjll J*Uc O. ,u:ic .JSl +LJt O{!l ;$ ejr:iI C-aij d.i,LJl

d;lJrjYi LlLi'r gG \lt cr Llii d-s trl-lr 6L,Jt L,.r, *--d
lil L.i :-l3Jl Jl ,s-rL* 04- 4+j+Jl ;-,;lt ,*ti, ir- r.-j. JSI
L+Jl qi 4Lt J! ri. t1 '. ri 5lr!l ;* ;,,Si ,.+r . .-tq l"-Jl L$ 6jts

(7) i-rL-ri.J uil-rAiYi dl"i,i 4uriilt .ilt , 
, 
.."- t-i I 000 l_p,tf Jp_:

illt1 .1Lrr
p:input('p');
q: I -p;np=inpr.rt('np');sunrroot:0;sseroot=0;varroot=0;
p0=input('p0='); p l :input('p l :');
mrn=input('nrm');aa:input('aa');v I =urnt *aa;s=[aa v I ];
fbr j=1' 1600
fl ips:nbininv(0.9,np,p);n:fl ips;sanrple I =nbinrnd(np,p, l,
n);[phar,pci]:nbinfir(sample I );
rr:phar( I );pp:pha(2);qq: I -pp;smean:(rr*qq)/pp;
if smean <l
r=l
else

x:sym('x');qq: I -pp;F(pp^rr)-x*(( l -
q q * x)^rr) ; fpO=subs (f, x,p 0 ) ; fp I :s u bs ( f, x,p I ) ;
k:0;ps=p I -(fu I *(p I -p0)/(fp 1 -fpO));
while abs(ps-pl)>eps
fps:subs(f,x,ps);
if fps==0;fprint('the axact root=%of ,ps);
break
end
k=k+ I ;p0=p I ;fpO=fp I ;p I =fps;fp l:lps;
ps=p I -(fp I *(p I -pO)/(fp t -fp0));

24



場 IL

|

2015`2→」|`26■―
`芍却

l´井 ‐

■し Jい1電刈 J s3■メ lリリ ´嚇 却 l´´ 出 |ひ r」 `Jitず
しゝ工 ざ■ ld。メ ご」 |」し´ 1」lJホ!_り FJ井

麹_ヽi● ヒヽ oェ

嘔 却 |´´
R

ごメ l ・」l
6ンリ1■ltⅢ

S3■メ |

s,■メ 1リリ1-ヒ レー 瀕 ´り
iヽ」ム

!

岬
凛

¨
型 』

206e‐ 17 23e-35 01
18c-16 61e-33 01
1 8e― 17 28c-17 01
29e― 17 0 01
189e-17 0 01
78c-18 0

」夕lJ却 l 脚 1岬|1酬 IⅢll
546e‐ 50 iう←371  01
18c-46 61c-331  01
16e‐ 50 39c‐481  01
12c-52 01  01
3c‐ 50 0!  01
27c-48 01

5544 」夕iJコ 1 .P口
1 ごL■ 1

』
196c-166 21e― 123 01
14c-162 2c‐ 164 01
87c-158 16e-163 01
22t‐ 165 コ
62c― !63 0 01
l lc-163 0

msea;r:5 dl\i.dt^i 4jxlJsrur+]l ;r.il ,rflrbr.xll o'l'lqPt'Jl crrd.iilL#&)llrC +-ll (,hJ^JiFl uJlJurli'rji dt':-)
」_ヽi●Y_3ェ

中 禦 l゙´´
R

`I●
シ」ごメ 1・」|

sl■メ l`ンリ|

s,■口||ンタ1ンLJ― 脚´1夕V」―ムl

岬
め

脚
脚

脚
硼

75c-15 21c‐30 0

55c― i5 81e‐ 28 0

1 3c‐ 14 0

4 14c‐ 14 0 0

56c‐ 15 0 0

0

嶼
め

岬
脚

岬
劃

l lc-42 19c-37

40c-40 10c-27

95c-44 31c-41

98c‐ 46

63e‐ 44

i3c‐ 34

Jり I`JJl Ú10コ l 脚
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.J諄口■|｀ ご (ARIMA)ひ J』|(ANNs)こ Ь,お1●b Jlヽり
ABSTRACT
The aim ofthe research is to study ttre
Integrated Moving Average and(ANNs) Artificia.l Neural Networks models and to select
the best one for prediction the monthly relative humidity values depending upon the
standard errors between estimated and observe values. Iihas been not"d thut both can
be used for estimation and the best on among is (ANNs) as the values (MAE,RMsE, R2)
is (0.036816,0.0466,0.91) respectively for the best fornrula for model (ARIMAi
(6,0,2X6,0,1) whereas the values of estimates relative to model (ANNs) for the best
formula (5,5,1) is (0.0109, 0.0139 ,0.991) respectively. so that model (ANI.is) is superior
than (ARIMA) in a such evaluation.
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ABSTRACT
This research studied the effect of stability on dispersion of pollutants refinery Daura

of Department of Energy and the Department of oils, using air disperesion model
Screen View, the relationship between the concentrations of pollutants drained and the
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distance 3000m.

2014/4/23卜 1ゝヽふ卍壺

2015/4/14:岬 l」戸

いヽなり、]oヽ し■1^t,(｀ JJ」 L_)■ lJI Ⅲ硼も。,コ 1

bゝ t・ 1`・ A,Fし ぴ饉り｀り|メLyl麹 `il^1福 LI凸 、Lご り
|

露ぶ 縄ゝED夕だ二踏 温認
|エ エリ,(UnstabL COndi● on)3メLメ 上リメ いlc非

轍 1醤』1欄理,欝籠
なメ|メ ψ」メ 1甲 Lヽツ 1コ`ご島̀fJlメ 1甲 し`ヽ|コヘJ
(Z)ψ。メ |・暉ツ|´なメ |」-lψ !(Y,X)`ニロl許
,こリリ い ｀

|なメ 1ル■ 山も」口 IJ出 生こ Jメ 五 o」゛ lbSdⅢ J

ψJlメ I Jl墨ツ|ひ メ|ヴリ|メ |り 1ヽ lヽツ |りl」ユoメ ■Lひ し|
』IJ二 L`薇 い脚 |なメ |●メ ´ ¨ メ メ 1●!げ|… ツl

り1島y■JJ出1ょ」IJ`もoメ」|なメ ic■り山6J口1出
口 `櫨口l仰|ご ル メ メ |。勇 L工 ふ 1ヽ“μ l

出脚 |お じL昴 ⅢゝolJlなナ 騨 ″ふ鷺hJ」島Ⅵひし

翼鵬轟榔l宙どぶ1糖鱈
ひ 」 り

国■Jれ iJ LL許 it i』 出 メ lj出 lⅢ
(´ ,1`薇 L品 げL」 メ

～

メ||も L声出ツIJこリメltりⅢ ●lJ L3≦ j

ヽル い リロ Ⅲ Iこしり ど
"卍

瞑

“

山 脚 1社 ´ `品脚 1

,F]出メ lυ出 l… ・ lメ ゛ ハ |なメ I LA■ し上 メ劇

.ふ」|りIメjrエ リ響り` 一]"望メj出り|`tLむ奥
″メ
'」
■
"■
岬 l夕
“

和国 ひ 劃
l口 l出 J聟 1・‐1・lι ;メ1`U‐ 」し Ll戸

Screen cLメ 山ゝ ≦ (山,り1`租 り ■ヽ Ⅲ 6」JJIル
1^―口16メ 甲ュ■リメ1 1lL^ご 6Jメlu■“滲 J`VLw
j恥J走メ (44.20)あ L ttJ`｀囃く33.10)´′ 6メlo J■

J́。 (808)Lυ
“
なし み 」` 。メ dし許 脚 |も‐

員
“
麟」 L」   i

亀JⅥ Jい 年`り♂1ご≦コ1絆 |ひ げJl出脚l」典
F」 』ЬJ.御|`ゝ口1ふ tiご 1́」1こ脚lごも 3メゝ
`l」
lJ,メ｀めし ひ。り出 |｀ ｀`lJ●り l許 6Jり1●岬
亀Jル
`ン
中
～
脚 |タロlひ ■」!。tt ψ角 ヽ■月ψ』

ふ毬賞|じま獣|:武ざミミ紺
‐ J)出 J脚 1ご い d脚 1・lJI出力 .子h』
,(S02)こリメ」l Ⅲ

`1 ,Oox)oい
Jメ」l Ⅲ
`l,(CO)0メ

メ」l

,卜J`り 甲 り出 6い即 lJ● 脚 lメ 出 メメリリ響 IJ
出 二■ミ̂ PL_ひ 醸 メ lふ 占Ⅲ J(ψメ 1・り lμ口 |

(♂ 一hJ Jメロiご 。メリ16り」 ,0しメ 1祖コi Jj,脚 |)
Jメ |,ごメ |ナ」 l中J出脚l`り“ 6■jJ`[11
ひ 6パl口1ご ⅢⅢり1♂1口郵 ぴlご 年 11-｀ こ島■リ
カ J,■メ1,JJ口1,出dツ 1ヽ―評・・!」に事 力 ,脚 l

ルし」1し1`とし■γl,もい=Ш
電越」1,、3りlひ Jヽ!,こL」iじLt二」

6メ こリリ!●り♪辞― Jコこリリ|ご
`じ
,日iゝ潮 J卜 」む♂1

習
lぶ1擦
ど,51葛止ざ樫宝

聾聟慰t緋数識勘檎:
許 ヴメ l己刈 lも♪ あ ``桂

口 11■出 ご 岬 lメ出し
ひ ル 1メ 出 |メl‐ メ |■

`・
りld■ j出lJ c螂 l

い メ1出lメl_が 日uメー メい り 出=口 l

.L■IJ,L許 こ■11」!_メ
“
■ノ こヽり1‐ 1^ヽ・ `J出=dメ

職りよぶぶ ぶじl吉ビt蜘説翼|

ヽ♪己ゝ loぃ ヽヽヽ1脚 ち 1」ⅢツlJに
“
`福]Jょ出y!`ヽメ |

なメ |― ■ゝ りヽll“ 」J`り学っ・り lひ ■ヽの 6Jメ |

45



2015`2● ユゝ|`26年 ,ヽじ
"ど
L"』 le」Ll｀ ヽ̂

許

`J塾

ヴ
J」 (1)なLい 0=角 6υ3Jひ 」 亀tLllが J年

げ』LI社L(1)。工 JL ψメ→ ψ」lJ(2)網LJ`い |“ (4)。エ

(13)。羊 JLヴメ→ fコ IJ υリヨlFロヨい 41｀ dJ■ 1ヽ ^`ψ」L山タリ|
ふ
`1ム
Jyリ コこ

“
(2)工

“
二 ftt fJ」 ヽ υギ l cttJ』こ

“。(1)」J却 |ご ‐ ッい
'・

All

口 16メ |の あJメ |・い ヽ 。ズ 」劇 1ひ o_`iJ叫 6J
ll■1^甲

メ |。4J`JJ」 111■1^甲メ曇1ひJ4■L」|。L上 ごノ」|

υいLIしL ψJヽゎ
～

J。 90コこ1・・^、 り

`。

L呻 脚 `ヽり`t」
|

。(1)J蠅|ひ び 6メ 区 `J● 20 JI二 い |こL」 cい 脚 |

6υ」』い一ごメヽメ :1‐

(‐」Jい J,姻 い
出i)`υ」 |い― い |“ ユ JdLIメ ll J弁

なLご

棚観報轟熙隠I芸轄
ご

～

y tASJ(2)祉
び
L藝 許 l(1)祉

“

ル メ リ
エ 。メ ♂ 1立 たヒⅢ̂“井 メ lj戸 許 l`(a2,b2)榔 |

ル メ び響 oり|メi(恥 Ш S ψl(500m)ひ ぴり1亀|ヨ |

鳳F宝
6運
せず鵠部域線妄ギ

1量
|

〕響8電品濃1胤錨脱|ガt15路Ⅷ

糧 割 棋 撫 齢 蠍
.(5∞m)(ン びyl亀1・■1上

A

称1嚢写細 1ま露ゴt飢」ぷ1鷺

●1早円 出ち (A,B,C)｀り|メLツ 1 l Li^_丼… _藤 」劇|●
=角

ψ
。夕 」
国IJ凸LJ口 |`´■.驚 J!ヴ。,tA4 1 Lヽ キ` こド 、。,コ|なメ |

高瑠踊
」翌ゝ釉 主世

『 営掘メ |■り |ひ 41-出 さJJ。」 6も脚 ljメリ Jユニヵ
・lJ16」ナヽり。ぃ oメ |。JSエロ lj口 13り!♪ ヽり。3脚 |

j口 16」

"ヽ
メ

(°k)こ■ぃ」|
JШIc」メ L〃
(ll1/S)甲 |

ミ 」      1  _,L`

(m)

L墨」|こ Lり |

(m) .

占出 YI」 L.・

(ノS)

い |コ l エ ごメ1

`υ
J」 |げ

“`“

1277 3 442 1)電 |ム

iil"lt rL"!!
1 (2)亀1上

623 3 υlメ鋤 | ■」口lr日 1

623 ヽJI
J16メ が J与ヨl,IJIメ メlるК。メ

46



…。11血 ,1ふ1法_

白い軸 |

(F`E)ヽ」井"ゝ =^´劇|メ1上び出μ lメメoハ
`B`A)も |」Ⅲりlt“ ^メLメ |メl■Lご 牛 メし oキ |

.(C

場J静 出脚 メメ許 |●勇 メ出 lメ|」l祉 J
●メ|メL」|メ1麹oごJ`(500m)麹コ |。こ (2麺上 `1麺ム)
-6● ル  (1500-2500m)  砂

L亀1・・^m oLメj許 |

メ 1●メ 3メL」1■JJコ |(り IJ毬l`亀り｀め 6メリ|げ3ご ちJ」 |

1000mひ よ1亀L“ J立 ヽ ぃ メ メ じLl o勇 ‐ 6り,L
.3000m亀 1`“ Jl。二 とⅢ

…

メ笛」

」・
 ^^t'

[1]Sabri,A.A,y,Mathematical model for The
study effects of     meteorological conditions

on dispersion of poHutions in air.4,2,150‐

165,2011.

[21 0KE.T,Boundary Layer Climates,chapter 9,
methuen and Coltd press,London,1988.

■。し」1甜井 ,劇こ6メ|,ぃ●Jォ |夕1卍い,ぽ押|ド l
極国|― e脚|い ,メ■ L■L」 ,J■■‐

.2006`ヽ却 |

[41 0ke,To R,Boundary layer Climate,methuen
and coltd press,london,274-279,1978.

か

¨

ｍ

¨

ｒ
Ｅ
ｂ
二

・
ｏ
■
Ｅ
ｃ
ｏ
●
ｃ
ｏ
ｏ

ｍ

ｍ

ｍ

¨

鰤

´
Ｅ
ヽ
二

ｃ
●
■
５
ｃ
ｏ
●
ｃ
●
０

輌和枷
ｍｍ̈
Ｄ

¨

量

1‐

8

Dl“n-lm)

(b)`1軋 (a)ゎりl」-4ル メメル い もIⅢ:メ ,出
ヽ脚 |(o`」メ |(c)`24

47

´
Ｅ
ｂ
二

ｃ
■
一Ｅ
■
ｏ
ｏ
●
０
０



し 出 1碑 ‐
2015`2。鮨」|`26ヽ 1ヽ バil

」oumal homcpage:― .mJs―mu.com

琳ず∫北凱 ぜ∵1  楓土償滝J粘職
蛸 i憮省翻比離醤蓄鮮首

ゼ拙 学しだ蹴掘棺荘鷲酬 ふヾゝム1習ビ比
.JLッ1出 酬 。jlしふυL」興‖` ■̀手 `´ ,・ :・ 1

ABSTRACT
Theaimofthisresearchistostudyandana|yzetheconve@
the period 1979 -2013. The results showed an increasing trend of the convective.iin in
Iraq existed during all the months of the rainy season except the month of March which
was clraracterized by a trend of slight decreases. The results of the total number of
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convective rain cases for each month showed that the months of January, February, and
March were characterized by the largest number of convective rain cases. The years
2011,2012, and 2013 were characterized by the largest number of yearly totals of
convective rainy days. The number reached more than 95 days per year.Results of
analysis for convective rain cases indicted that the main sources for convective rain
storms in Iraq and surrounded regions are the Mediterranean low pressure system and
the Sudani low pressure system (over the Red Sea). It noted fiom the results that in
some cases convective rain storms can occur simultaneously from these sources and
merge as they move towards Iraq causing a notably heavy rain storm with a more than
150 mm/day rainfall. The meteorological parameters (sea level pressure, vertical
velocity, and convective available poteqtial energy) showed that cases of convective
rain storms are caused by the existence of one or more low pressure system and as
the low is deepening and it pressure gradient is increasing, thi rain intensity will be
increasing. In addition, the existence of upward motion and availability of convective

.available potential energy are considered as main factors required for the formation
of convective rain. it was found that the availability 

"onr"riiu" 
available potential

energy comes from the Mediterranean Sea, the Red Sea, and Arabian sea. The lifted
index parameter indicated that an state of unstablity in the atmosphere exists during
the rain stollll fbrmatiOn and as this ind2x decrel,eS the rain intensity increases.
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ABSTRACT
The duststorms considered as a nalural phenomena which affect positive or rlegative on
hunran life in terms of both weather and clirnate, it can be transfer to large areas and for
wide distance depending on its value and diffusion in atnrosphere, while these particle
is corning through natural changes on its diffusion the age of this particle vary between
hours and weeks for micro scales value. In last year's the variation of dust storms became
higher over Iraq and surrounded area, these area are near to northwest and west direction
of Iraq which considers as arid area during summer .season and characterized by its
eiosion which can be consider as a dust storms sores in lraq and other neighbors
countries . The most observed direction of wind in lraq came fror.n northwest direction
(sharnal) and it is so cold. while the cold liont propagate over tiuy particle arid area the
wihd carry large value of dust depending on wind speed and direction to the nriddle and

southern area of lraq and rnay be accede theSe land to the neighbors countries . The
synoptic attitude for dust storms shows that there is a clear teleconnection with rnany
atnrospheric variables, especially with wind speed, direction, ternperature and pressure
system motion too. So this study construct on synoptic behavior acconrpanying with dust
storm. The time of this study belongs to weather range, so that it will take one case study
of dust storm in (23-3- 2013) because of its intensity. For obtaining a real instruction
about this case the study interest in initial step for dust storm creation and the state of
many variable accompanying with it. The study will construct too at latest steps in dust
storrns life because it show a clear vision about the variables which is intense on storm
creation and the result caused by its decay. The study focuses on satellite images and
meteorological data to understanding the initial state, distribution, transfer and decay of
the dust storm. these factors and images are directed to show and understanding the
initially state of dust storm and the separated dust after storms to connect it with climate
change phenomena and future studies, the time and location properties in Iraq are studied
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using satellites images obtainingusing satellites images obtaining from visible and thermal channel which the modis
sensor and meteosat 9 products are using it. It has been found that the dust storm
originating in the synoptical parties systems that have low water content , the AI values
has found between (20 - 40 ) in Baghdad , kerbala and diyala .
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ABSTRACT
In this work, the hourly data of the suspended particulates (ptvlrJSp) *.." tuk"n
fi'om the Department of monitoring and evaluation of air quality and noise of the lraqi
Ministry of Environment, during working period from 08:00 am until03:00 pm in thi
afternoon. The aim of the research to determine the impact such as temperature and
relative humidity on the concentrations of suspended particulates (pMro, TSp) For the
year (2012) for the same hours of the study period from 08:00 am until 03:00 pm for
days (l7il, 2015, l5/8, 22/10), and showed that the highest concentrations of
suspended particulates (PMI,,TSP) in hours of the morning when the study
(08:00,09:00,10:00,11:00) and less concentrations of suspended particulates when
evening study in hours of the afternoon (12:00,13:00,14:00,15:00) and also showed the
highest concentrations of suspended particulates (pM1s,TSp) in hours day l5/g of
August, followed by hours of the day 20/5 of'May, followed hours in 22/10 of
October, and then recorded the less concentrations ofthe suspended particulates in the
hours day of lTll a month in January and through the use of some statistical tests such
as simple linear regression and correlation coefficients all of Spearman and Mann-
Kendall showed that the inverse relationship between temperature and the
concentrations of suspended particulates and a positive relationship between relative
hurnidity and concentrations of

Articleinfo.
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ABSTRACT
The thermal imaging system is very important in our daily life and it has many
applications especially in engineering and medicine. In this research, we computed the
special frequency and the minimum resolvable temperature difference to obtain image
in the thermal imaging system as a function of the spatial frequency. We take practical
measurement for different objects and use simulation using MATLAB program.
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This study dealt with some of the analysis correlated problems between aerosol particles
and Cloud Nucleation and research devices used in the study in order to submit a
proposal to reduce the impact of one of the most important problems, "the problem of
depletion ofwater vapor" in the devices .

This problem can't be overcome withoui gefting rid of small-sized nuclei therefore been

thinking about the proposal to use the so-called " Diffusion Baftery" which has many
uses in the environment and medicine for its ability to separate the small particles.
The use of a diffusion battery reduces the number of small particles to a large extent the
process of diffi.rsion Brownian without affecting the large sizes of particles which helps
to lack ofwater vapor drain in the process noted cloud in the continuous flow devices
and thus exceeded depletion problem define these devices work.
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