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ABSTRACT

淵蹴1鵠辮柵憮熟I榊揮掘驚揺II25.5K)by using the classical phOnon tral

over thc high tcmperature for the thOrium Oxide― lanthanum Oxide sOHd s01utiOns

:l闘懸ettltta盤盤踊淵階th『艦 lttLF認.ag∝
五品孫II[

INTRODUCTIoN

。可|}:|11llel獄 :1。凛1:l:∫11llliilandcarbOn血
ёnoxide is a unique

,opy investigatiOno The inain reason

肝』緊∵精憮夏Ft譜認謂鷺据温麗:ふ器穏
system[1].

StachOwiak and et.al.[2]has been investigated the lattice theHnal

conducti宙ty Of natural nitrogen over the temperature ranges(1。 2-38K)。
The result of the experimental below(14K)can be well described by

integral equation Obtained by the methOd Of callaway[3], but they

carlnot get any agreement attemperature(T>14K)。

Stachowiak and et.al.[1]meaSured the thermal cOnduct市 ity Of pure
nitrogen and carbOn monOxide dOped nitrogen fOr samples cOntaining

up to 50%Of co in the temperature range(1.2‐ 26K).They was applied
Callaway methOd[3]to analysis the experimental data Of pure nitrOgen

and nitrogen with cOncentratiOn(0。 7%and l.5%)of co,they Obtained a
good agreement with the experilnental data of this samples at

temperature range(1.2-14K),but this methOd failed tO analyze these

experiment data at(T>14K),because Of the dependence on relaxation

rate of umklapp prOcesses(τ Fl)whiCh becomes weaker than that used
during the fltting procedure and given by equatiOn(1).

τ」
1=α

12χ
272θχρ

(―青・
)          .…

...(1)



Theoredcが StudyおrSddSdulonuShgThe08dCdPhOnOnTrttSport MOdtheyttandAhmed

The parameter χ=讐 ,T｀ tempertture,αれ,α2u S ttuStttb

PIathematiCal DescriptiOn

The classical phonon transport model can be represented in the

Lict therma∫ anduct市iり,a五shg

譜滉艦1肝習獣i漱ltti風

ltrinsic lattiCe theHnal COnductiVity,

scattering interaCtiOns Such as

umklapp proCesseS.

鵬脚機l  F西
犠舶椰聯聴:‖霊itt」ょ嵐謂∬

)∬
器 認貯‰』:躍1。胤

嘔。(4)。

……(3)

Whereたρ.w.,たεdL repreSent lhe thermal conducti宙
ty values of

:  灘仙僻ruら8淵躍篤
eS N2,N2With O.7%Of CO and N2

with l.5%Of CO)COnseCut市 ely.

We taking some samples Of the thOrium oXide―
lanthanum OXide

l慇磐獄らghぉ[10オ需Fl殿
0:北響‰上

『
嘱雷



transport moder for anarysis the lattice thermar conductivity of soridsolution at high 
-lgmperatures, and we got a best fitting withexperimental data[5] by_ using the adjusiJte parameters, whichappearing in table(2),.see fig.(5;. rnis ug..i-.r, *itt number of studiesfor solid solution at high teripeiature ranges[6_l l].

The classical phonon transport model has been applied to calcuratethe laffice thermal conductivity of solid sorution to (pure N2, N2+0.7%Co and N2+1 5% Co).inthe temperature range (14_25.5 K).
Good agreement between th. pr.r.rt work by using the classicalphonon transport model with the experimen tal iata at this range oftemperature comparing with the cailaway model, which is show;i;;.different according to the resurts of p....",ug.. change, whichappearing in the previous figures, and success tf,e classical phonontransport model to anaryze the lattice thermal conductivity # ,otiasolution at high temperature, when we applying this model on thesamples-(Tho2, The.esla6.s2o2 and Th0.e6L;;0 

^oll ^t 
the temperaturerange (373-1773 K) and getting best fitting with expJmenral data.

Table -l: The adjustable parameters values calculated and used for theoreticalcurves of present work to pure nitrogen and carbon ,nono*ii" aopea nitrogencrystals solid solution.

Al- Mustansiriya J. Sci
Yol.22,No l,20ll

Table‐2:The attustable parameters values calculated and used fOr theoredcal

curves of work to thorito um oxide -lcnfhon,'* ^-i.{^
Samples A(m.K/Wヽ B(耐W)
Th02 2.00 x lo 1.80 x lo‐

4

ThO.98LaO.0202 3.50x10‐ Z
2.40 ilf

_  Th096La00402 5。50 x lo 3.00 x 107

1.00 x lo‐
1。 200 x lo‐

1.00 x lo‐ 1.185 x lo‐
N2+1・5%CO 1.00 x lo 1.2x lo‐

（
，

3



Theoretical Study for Solid Solution using The Classical Phonon Transport 
'odtn"r* and Ahmed

Fig-l: Thermal conductivity of pure nitrogen solid solution'

Fig.-2: Thermal conductivity of nitrogen with concentration0'7o/o co solid

solution.

Fig.-3: Thermal conductivity of nitrogen with concentration l'5Yo Co solid

solution.
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Fig.-4: percentage change of thermar conductivity between cailaway moder andpresent work to pure nitrogen, nitrogen with (o.i% and r.5i of co) soridsolution.

Fig'-5: Thermal conductivity of thorium oxide-lanthanum oxide solid solutions

REFERENCES
Stachowiak P., Sumarokov v. v., and Jezowski A., Lattice thermarconductivity in mixed crystals in the absence of mass mismatch:investigation of N2-co solid solution, phys. Rev. B. 69, 024305
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Stachowiak P.. Sumarokov v. v., Mucha J., and Jezowski A.,Thermal conductivity of solid nitrogen ,phys. Rev. B 50, 543-s46(tee4).
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ABSTRACT
ppfSS° r gene(p53)have been detected in

INTRODUcTIoN

めn溜:Hサ 』
fぶ
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ityo Mutant p53 which takes an

stable than the wild type and
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D∝e“On Of Serum狙■‐p53 AmbOdtS h Bre電
網 喘 謎轟 ,Batod,MOhammed,and Ahmed

There iS a general agreement that the presence of p53‐
Abs indiCates

diseaSe aggressivenesS and p00r clinica1 0utcOme in thiS Cancer.

紺 ::Icllli2il:li:奮1                     

°f Serum p53‐Abs in

described in prev10us

studies are mOSt likely            Da protein,whiCh iS
unrelated to p53.On the

the strong correlation Were found betWeen the pr:::1ピ
:::lil:1∬11:

:::e翼■
31∫

瑠電
::::::l:li::lii::liill藷 iil:|llil籍estrogen reCeptor expres

be a prOFniSing new p

蒋選熙挿軍虚悧警瀞拶曇
灘柵棚淵

rl result in stabilizatiOn

mm∝s wih∞mメ∝∝     L翼罵 I糧庶
can elicit p53-Abs. TheSe complexeS Were prl::fξ

illillll:1。

11」IIlll:

靴。ギbF皿1豊鮒純欄 sin exons 7 and 8.ThiS

flnding gives an eXp

脚 Ⅷ 淵 霊

鰯 蛇 mms.“ 耐咄
‰ ∬∫献 :量

cess Caused by the presentation of accumulated

鷺r鳳電器Ⅷざ     ∬

『

1∫酬 :

indicates that CD4 T‐l            iVatedo These T Cells are

黒 liri:∫

°

1::;VIie::                       

ЭXiC T CellS and may be

cOnclusion the current

flndings indiCate that serum p53‐
AbS COuld not aCt as prognOStiC factor

in breast canCer。

REFERENCES
l.Soussi,T.;Legros,Y.;Lubin,R.and 9ry,1・

Mulifacto五 al analysis

2躙躍脚鸞淵判i籍樅
Mutant p53 protell

human breast Cancer.InternoJ.Onco.28:695‐ 子
(2006)ion ofantibOdies

a靭
]riよ li」

覆 儡 躍 Ψ 詣 翼 Om p前ett W血 Ы∽飩

cancer.IntoJo Can。 30:403… 8(1982)。
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:llj;rl;l1"rl,r*.ence 
in mean levels of serum p53_Abs (pelml) between the two

P53 mutations and their implications tumorigenesis attracted muchattention over the past 20 y.u.r. p53-Abs a.e de,n"Joped in a proportionof cancer patients (12,13,-14) and they .un ur-a.iected in serum, thislead researchers to investigaie the utility of these antibodies as markersfor diagnosis.
The clinicar significance of p53-Abs in breast cancer has beenstudied more extensivery, positivity.rates vary between different groupsfrom 
.50/o-26% (3,r 5, r 6). These findings *.r. corresponds to our resurtsin this study about the presence of ps:-eu. in sera of breast cancerpatients.

II. Relationships between positive rate of serum p53_Abs and someclinicopathologic featu res
The relationships between p53-Abs and the diseaseclinicopathologic features (age, tumor stage, and histologic grade) areshown in table-2. The presen-t rtuoy ,.r.i.i ,hrt ih. presence of p53_Abs was not associated with patient's age, tumor stage (p>0.05), and

_tyTo^. 
histologic type (p>0.05).

Table-2: Association between ps:-aus and some crinicopathorogicar features inbreast cancer .

Breast concer
COSCS

Healthy
control

P -value
serunl pD3-Abs

Minimum
0 ０

一Ma対mum j25
125

mean
32.8

SD
4.I <0.001

D.6
0。38

0こ
0。 9 0.07

NO. 40 30

p53-Abs (positive) ′男ソわs ttθgα′ルの
No.=32

Tumor stage
Stage 0,I,II

Stage III
4(50%)
4(5()%)

15(46%)

17(53%)

Gradc I,II

Grade III
21(65%)

Number of

9



Detection of Serum anti-p53 Antibodies in Breast Cance'J:::XA, 
Batool , Mohammed, and Ahmed

Thereisageneralagreementthatthepresenceofp53-Absindicates
diseaseugg,.,,iu"nessandpoorclinicaloutcomeinthiscancer.
Volgtesek ura 

'offtugues 
(17j ttponlJ ub"ntt of serum p53-Abs in

breast cancer p",i"rtr,".f"imi.rg *i*. antibodies described in previous

studies are most likely specific roi unott er 53KDa protein, which is

unrelated to p53. on ttt. other hand, other studies (16'18) pointed out to

the strong .o...tJon *.r. found bltween the presence of p53-Abs and

p53 protein .*ptl"ion and lymph node status' Moreover' it was

observedthatthepresenceofps3-ebswasassociatedwithlackof
estrogen ,...p,or-.ip..rri"r, ,o ih.y concluded. that p53-Abs appears to

beapromisingn.*parametertoevaluatethe..ll,lu'biologyand
prognosis of breast .un..r. contiary to the literature cited above the

presentstudywasinagreemen.*i.r,theresultsof(6,19)whoreported
that serum p5:-ebs did not correlate with ?Ee, tumor stage and

histological grade of tumor'

Although mutati;;; thro.,gt out the p53 gene can result in stabilization

and overexpression, the study by Davidiff et al. (20) found that only

tumors with complexes between p53 and a 70 KDa heat shock proteins

can elicit p53-A6;. These .o-pi.*.s were primarily found in tumors

withp53mutationsinexons5and6,*h...u'tumorsofpatients
withoutps:ause,..tu,iu.tydisplayedmutationsinexonsTands.This
finding gives ;;il".ation ior'th. low frequency of p53-Abs in

patients with o;erexpressing tumors. The induciion of p53- Abs is an

autoimmunization process caused by the presentation of accumulated

p53 to ,n. i-riru'[ system (2-1)' which apparently has not become

tolerant to this self-protein. Th. detection- of IgG class p53-Abs

indicates that cD4 T-helper cells have been activated' These T cells are

required to p.ovlae help^for activation of cytotoxic T cells and may be

usedforp53directedimmunotherapy.Inconclusionthecurrent
findingsindicatethatSerump53-Abs.*ronotactaSprognosticfactor
in breast cancer.

REFERENCES

1.Soussi, T. ; Legros, Y'; Lubin' R' and Ory'5'Multifactorial analysis

of p53 alteratiJn in human.un..., a review' Int'J'Can' 57 l-7 (1994)'

2. Balogh, GA.; Maili, DM'; Corte' M'M'; Roncoroni' P' and Nardi' H'

Mutantp53proteininserumcouldbeusedasamolecularmarkerin
human br"uri cuncer' Intern'J'Onco' 28:695-2 (2006)'

3.Crawford,L.V';Piw,D'C'andUlbrook'RD'Detectionofantibodies
against the celiular protein p53 in sera from patients with breast

.un..r. Int.J. Can' 30:403-8 (1982)'
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Study of Antibacterial Activitv of Callistemon citrinus Leaves Extract *';:i{K:#:,f"?fi:;;i^

TheplantCallistemoncitrinus(Myrtaceae)iSwidelycultivatedas
ornamental trees in gu.A.ns (6). iew studies have been made on the

antimicrobial activiry" of C. citrinus(1). The volatile oil of this plant has

been reported to p;;;fungistatic. u.iirity (8,9). Antimicrobial activity

of the leaves was studi ed ii vitro in the form of ethanolic crude extract

and showed uctiuity against various bacteria (10,1t,12)' chemical

compounds were irotutJ from the plant such as phenolic compounds

and sesquiterpene lactones and exhitited antimicrobial activity against

staphylococcus attreus, Escherichia coli, Pseudomonos aeruginosq'

Bacillus subtilis, Candida albicans and Saccharomyces cerevisiae (10)'

The aim of the study is To evaluate the antibacterial activity of

Callistemon citrinus leaves'extracts on clinical isolates of Pseudomonas

aeruginoso.
MATERIALS AND METHODS

Bacterial Cultures
Nine isolates of Pseudomonas aeruginosa were obtained from

various clinical sources and were identified by specific biochemical

tests, which includes pyocyanin production, oxidase test, growth on

Pseudomonas agar containing cetrimide and other biochemical

tests(I3). The isJlates were designated with the letter (P) and a number'

Antibiotic SensitivitY Test

Twelve vario,rs available and commonly used antibiotic discs

were used in the antibiotic sensitivity test. The Kirby-Bauer disc

diffusion method was used on Mueller-Hinton media' P' aeruginosa

ATCC 27853 strain was used as a control. The sensitivity and resistance

of the nine isolates were determined by measuring the diameter of

inhibition zones around the antibiotic discs and comparing them with

standard charts provided from the NCCLS(I4). Table (1) shows the

antibiotic discs that were used in this test'

Table-1:Various Antibiotic discs(OXOid)that arc used in the antibiotic sensit市
ity

test with their I and concentration(NCC LS).

Antibiotic Symb礎 Concentration

Ampicillin AMP 20 μg

Carbencillin CAR 100 μg

Cefotaxime CTX 30 μg

Chloramphenicol C 3oHg

Cloxacillin OB 5 μg

Gentamicin CN 30 μq

Neomycin N 30 μg

Penicillin G P 100U

Polvmvxin B PB 300U

Rifadine RD 30 μg

Tetracycline T 30 μg

Tobramycin TOB l0 ue
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Plant material and extraction
Leaves of the plant c. citrinus were collected during April r999and were identified ui the herbarium orflr. coil"g" of Science, BaghdadUniversity' The reaves were washed witrr taf witer to remove dirt andthen washed with distilled water and dried ut .oo- temperature. Theywere chopped into small pieces in a mort.r;- ii.n, a grinder finallyground it into fine powder. The powder was ariea at room temperaturefor 24 hrs and then, three extracts y.l. prepared from the dried reavespowder; cold water, hotwater and alcohoiic l*i.*rr.a- The alcohoric extract was prepared by extracting the leave,s powderwith 7a% ethanor for 7 hrs using s.oxhlet apparatus. The method wasrepeated until a desirabre concentiation was outuin.a (r60 mglml) (15).b- The cold water extract *u, fr.pured by steeping 15 gm of the plantpowder in r00 ml of cord distiired water aro trr. .xtract was left in acooled orbital incubator for 24 hrs and th; ;;"d was continued toachieve the desirabre concentration as indicated above ( l6).c- The hot water 

^.Tlr1:1 
was prepared by boiling t5 gm of plantpowder in 100 mr of dist,led water for 30 ,,1, unJ ulso the method wasrepeated unt, a desirabre concentration was outaineo 1r2.After the extraction had been compreted, the pH of the three extractswas adjusted to T,thenthe extracts were sterilized by milripore firtration(using 0.45 pm firter paper) unJ r.pt i;;;;;;, rater use.

Antibacterial activity of the plant extract
The agar well-diffusion method was used to evaluate theantibacteriar activify of the three extracts of the plant. The inocurumwas prepared by making a bacterial suspensior, rrol 4_5 coronies of anovernight culture grown on pseudomonas agar and,comparing it with aturbidity standard (Mccfarland sorution) whTch.oi..rponds to a densityof (1'5 x r08 celrs/m} The suspension was inoculated on Muerer_Hinton agar prates. welrs (s mL in diameter) were made on thesolidified agar using a cork uor.r. concentrations of (lo,2o,4oand g0mg/ml) of the extract were made from the stock solution (160 mgimr).An amount of 0.r ml of each corrcentrations of the extract was added tothe wells and one welr contained normal sarine as a contror. The prateswere then incubated for rg-20 hrs uiil'c^.in"-.*,rr"a was made foreach extract and the antibacteriar activity *r, ,*.o.ded by measuringthe diameter of inhibition ,or. urornd the wer. Tripricates were madeand the mean difference of the inhibition zones ** ,'..o.ded (l s).
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Determinationoftheminimuminhibitoryconcentration(mic)and
minimum Uu"teritiJal concentration (mbc) of- the extracts

The tube Oiiuiio., method was used io determine the minimum

inhibito*o.,".niru,ion (I\flc) oi th. extract that gave effective

antibacterial activity. The extract was diluted in a two-fold tube

dilutions series ranging from (10-80)mg/ml in nutrient broth tubes' A

standard inoc,rluir?i?r.irr0icell/ml) 
-was 

added to each tube in the

dilution series. e .ont.ol tube coniaining only nutrient broth was

inoculated *itt th. standard inoculum. Tf,e tubes were incubated at

3T"Cfor24hrs.TheMlCwasdeterminedasthelasttube(lowest
concent.ation) in the series showing no growth 

.r -.!
The minimum bactericidal .in..itrution (MBC) was determined

byremoving0.r,nLfromthetubesthatshowednovisibleturbidityat
theendoftheMlCvalueandsubculturingonnutrientagarand
incubating at 37"a f;r 24 hrs.rn. piut. thlt thgwed 

almost no growth

was defined as the MBC of the extrict which is the lowest concentration

oftheextractthalinhib\tedgg%ofthetestorganism(19)'

Chemical analysis of the plant extract

A ,i*pt. tt",nitui unuty'i' *ut performed to identiff the

component of the .rii"". Serredictis and I'iolisch's reagents were used

for the detection- oi giyrotides. Fenic chloride solution (1% aqueous

solution of Fecl3) was used to Jetect phenolic compounds in the

extracts. prug.nJ;fi, ,.ug.nt (solution) was used to detect alkaloids

in the plant extracts (see table-6- )'

RESULTS AND DISCUSSION

Antibiotic sensitivitY test:

Intheantibioticsensitivitytest,twelveantibioticsbelongingto
various groups: p-lactams, 

. 
aminoglycosides, cephalosporines,

polymyxins, Rifadine, Tetracycline andlihlotu.phenicol were used'

penicillin a, .to*u.itiin, ampicillin and tetracycline didn't show any

inhibitory effect on the isolates "*i'g 
to the intrinsic resistance that the

bacteria posses towards these antibiJtics through low outer membrane

permeability ";d 
;;itidrug tfnu* 

'yttems 
(-1s'rO)' As shown in table

(2), the .o,,-active aitibiotic *u' polymyxin B followed by

tobramycin,gentamicin,neomycinand.carbencillin.Someofthe
isolates were multiresistant ,J 

- 
n,ott than three antipseudomonal

antibiotics(Pr,Ps,Ps,Ps)'SinceP'aeruginosa\sfoundwithother
pathogens ,u.r, ur'r . coli, protrr-t rp *{ Jther gram negative bacteria

in various infections, it is possible that resistance is transmitted between

P.aeruginosaandtheseg,u.negativebacteriabyplasmidborne
mechanisms (17)'
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water)
qeruginosa

Antibacterial Activity Of the Plant Extracts

ln the agar… well diffusiOn test, the hOt water and ethanolic

誌蹴 r認 胤 』研燎 謄 卜霞 路 51£ 。R翼 な 濯 肝概an antibacterial activity against these is01ates at cOncentrations

(10,20,40,80)mg/ml.Is01ates(P6)and(P9)were inhibited Only at
concentratiOns(20,40,80)mg/ml.The maximum diameter Of inhibitiOn

zone was observed at 80mg/mi fOr the fOur is01ates(Table‐
3-)。

Table-3:Antibactcrial Activity ofEthanolic and Aqueous(hOt and cOld

Extracts Ofthe Leaves Of(lθ
′″7ノ″夕s On Selected lsOlates OfP.

In a cOmparison between the activity Ofthe c01d water extract and

:l槻『認習:Ⅷ:r¶躍1器器露じぶ著毯誠ll乳露

…

ragliηθ″ おolates

＼̈
P

10U
AⅣIP
25μg

ＯＢ

５μｇ

CAR
100μ g

PB
300μg ＣＴｘ

鈍
　一Ｒ

ＴＯＢ

・Ｏμｇ

Ｎ

μｇ

Ｃ

３０ ｇ

Ｎ

Ｏμ
３

ｇ

Ｃ

Ｏμ３

ＲＤ

３０μｇ

Ｔ

Ｏμ
３

Pl R^ Ｒ

一Ｒ

Ｒ

一Ｒ

R S・

P, R
R R R R R

S Ｓ

一
Ｓ

Ｒ

一Ｒ

S S RP3 R R R R
R R R

P4
R R R R R RR

R

R R S R
Ps R

S S S R R RR R S R R
P6 R R

K R Ｒ

一Ｓ

R RK S S R S S SP7 R R R
Ｒ

一
Ｒ

一
Ｒ

Ｒ

一
Ｒ

R S R S Ｓ

一Ｒ

Ｒ

一
Ｒ

Ｒ

一
Ｒ

P8 R R R R S Ｒ

一Ｒ

R
R R R R S

R
S S S R R R*R:Resistant, S=SerLsiti

the WeH Diffus On Ⅳreth∩Я

Type of
Extract

Concentration
mg/ml

Diametr)r oflnhibi on Zo,ne (mm)
Pl P2 P3 P4 Ps P6 P7 PR P9

Ethanolic Extract
80 0 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0Cold

Water
Extract

80 0 0 0 17 0 16 0 16 16
40 0 0 0 14 0 14 0 13 13
20 0 0 0 12 0 10 0 10
10 0 0 0 0 0 0 0 6Hot

Water
Extract

80 0 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0Control

(normal saline)
0 0 0 0 0 0 0 0 0
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inthediffusiontest.Therewasnorelationbetweenresistanceto
antipseudomonal ;;;;, and resistance to the cold water extract because

theextracthadactivityon(Ps)'*nrcfisamultiresistantburnisolate
(resistant to gentamicin, tobru-y.in, carbencillin and neomycin), in

concentrations (20, 40, g0) mg/rnr- ii may be possible that the active

constituents of the .*i" cold watei.*t.u.i may exhibit more activity in

low concentrations (in microgru-rj *n.n isolated in pure form (Table-

4).

Table-4:ComparisonBetweentheactivityofColdWaterExtractofC.citrintrsand
Some Anrip;;;";"iAntibiotics on the Sensitive lsolates of P'

M【IC and MBC ValueS Ofthe COld

Table-5:MIC and MBC ValueS fOrthe Cold Watcr Extract Of C.c′
″′″

“
s Leaves On

Sensitive Isolates Of P ηOSα

P8 P9
Isolates P4 P6

40 40 20

-MIc 
(mg/mD- 10

20 80 80 40
MBC(mg/ml】

DetectionofChemicalcompoundsintheAlcoholicandAqueous

"dntnr tests on the extracts showed the presence of glycosidet Td
phenolic compounds in the three extracts. No alkaloids were detected in

them (Table-6-).

18
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Gentamicin 30
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Carbencillin 100
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Ethanolic and Aqueous
Extracts of the Leaves of C. citri,

Type ofextract

Q!,cosides
0 ″夕S

PhenoIic ".r-^^"-,r- Alkaloids
R/101isch's

_reagent

Bencdict's

ren oeni
I.'eric chloride

solution
Dragendorffls

reagentCold water exlrnci + +

…

r eXtract + + ＋

一
＋

EthanoHc[更百百1 十 +

Since the chemicar tests. reveared the presence of phenoriccompounds in the p.lant extract, it may be possible that the antibacterialactivity of the cord wate, leaves extract is due to these compounds.Most water extracts of various plants porr., strong antimicrobialactivity due to the presence of potypt.,rlii. ,o-pounds, which aresoluble in water (5).
In a study uv 

{1yaa .et.ar- (r0),.isorated phenoric compounds fromc' lanceolatus exhibited antimicrobiar acffiagainst p. aeruginosawhile the isoratld^ysquiterpene lactones uro irr.'ethanolic extract (atconcentration of 2'mg/mr) didn't :!o* "rv iriiuitory effect on p.aeruginosa. phenolic compounds in Myrtus ;;*r*-urir(Myrtaceae) suchas hydrolysabre tannins una nuuiroio"gry.oJl;;i-yr.etin, gailic andellagic acids) proved to be a11u1tJriu1- ffiirno. against grampositive and gram negative bacteria (among them is p. aeruginosa)(23).other phenoric compounds that posses antibacteriar activity in Myrtuscommunis are myrtucommulones A and B (24).In the hot water and ethanolic extracts, phenolic compounds werepresent but the extract exhibited antimicrotiui^'uoiuiry only at highconcentration and this may be due to the ir."-pr.re extraction ofphenolic compounds in the boiiirg method of hot water extraction andthe soxhret method of alcohoric extraction. Essential o,s of the planthad been reporred ig g. r,.rrgiriaii. (s,9) aJ rrrJi., on essential oilextracted from Merareuca -arternlfutia'rrravrt"..*l 
which croselyresembles c. citrinus, showed that the whole oil failed to inhibit thegrowth of p' aeruginosa while on1 

1f its comporerrts (terpinen-4-or)inhibited the growth ofthe uu.t.riu. r-g cineor.,'*t i.t is also one of thecomponents of the oil, had no effect on p ,;r;;;;rsa. This suggeststhat there may be an antagonism between componJnts of the oit (25,26).other essential oils such as y-terpinen, o-pinene and linaroor werereported to posses antibacreriat activiti:: 
"i i,;'rr)g,nosa (27,2g) andthese components are present in the oil of c. ,itrinur. Antimicrobialactivity of essentiar oils has b..n.g.reraily attributed to phenoriccompounds (29)' some previous work-ers *pJn.i'iirat the presence ofsubstances in the crude extract exert antagonistic effects during theantimicrobiar testing procedure 1i; wr,ite ;h";;;;porred a synergism
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Bacteriological Study of sraphylococci Species in Acne: Antibiotics Susceptibility and HoneYoEffect

Species.Resultsofthisstudyshowedt}ralgentamycin.and.doxicycilinwasthemost
sensitive antibiotics 

";r-;;;, 
for staphyto?ottut' isolated from acne vulgaris' To

achieve a better *"#"n,, a comuinatig" "r 
rron"y with other antibiotics may be

more efficient. we suggest in vivo stuai"s ior better evaluation and treatment of

acne patients.

INTRODUCTION
Acnevulgarisisthemostcommoncutaneousdisorderof

pilosebac"or, ,nil und is of an etiology that app.ears to be multifactorial

(1), that affects ;;t containing thJlargest;ll 1t::Os' 
including the

face, back, and trunk (2).ltis ginerally characterized by formation of

seborrhea,comedone,inflammaloryle,ionsand,presenceofbacteria
propionibacterium--utn.r, Staphyiococcus epidirmidis, Malassezia

furfur and Staphylococcus aureus in the follicular canal and sebum

production (3). i-pi*iuacterium acnes have been described as an

obligate unu.rouit";;;;"it,, .Il..it implicated in the development of

inflammatoryacnebyitscapabilitytoactivatecomplementsandbyits
ability to metabolize sebaceous iriglycerides into fatty acids' which

chemotactically"o.".'neutrophils.-onthecontrary,staphylococcus
epidermidis, un 

--ut'oUit 
o'guni'nl' usually involves in superficial

infectionswithinthesebaceousunit(4).Thesefactorsprovidea
potentialtargetfortreatment.Staphyloc.occusepidermidisand
Staphylococcus aureus are the target sit.s or antiacne drugs (5)' The

first use of antibioti., in u.n. una it . clear-cut clinical improvement of

acneseenwiththoseagents;suchastetracyclines,macrolides,
sulfonamides and clindamycin, strengthen the hypothesis that bacterial

acnes plays an important role. Likeiise the emergence of antibiotic-

resistantstrains(6).Longte.rnuseofantibioticsagainstacneis
outdated becausJ-'of ex-acerbated antibiotic resistance (7)' The

development oiantibiotic resistance is multifactorial' including the

specific nature oi ir,. relationship of bacteria to antibiotics, how the

antibacterial is used, host characteristics, and environmental factors' To

overcome th. p;;;i;m of antibiotic resistance, natural honey have been

extensively studied as alternative treatments for diseases' In this study'

honey used as antibacterial agents were examined for antimicrobial

activities ugui*i microorgaiisms frequently involved in acne

inflammation, Staphylococcus epidermidis and S' aureus'

MATERIALS AND METHODS

The type oit on.y that had been used was of standard grade,

whichhasthefollowingpropertiesSpecificqrlvitr(1-37),moisture
(25% maximum), redulcing 

- 
sugar (os,t, mlnimum), sucrose (5o/o
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maximum), 
Tr:^,"_r^. and glucose (1.0 minimum), acidity (0.2%maximum), ash (0.S%maximum) (g).

The specimens were aenotll.a at Department of Biorogy andMicrobiology/ Sciences coil ege/ Diyaru uoiu.rsity/ Diya ra/ rraq. Atotal of (100) volunteer studeni (male and female) with Acne vurgarisattending the collage raboratory were studied. Their age range of (1g_24) years old, and ail had -ita to moderate 
-u.n.. 

None had beenreceiving antibiotic treatment for at least (6) weeks. This study wasduring November 2009_April 2010.
Bacteriorogic samples were taken from the center of the forehead,right scapula and anterior nares at baselin.- su-pr"s were i--.Jiut.tyinoculated and then streaked into blood uga, fiut., incubated underaerobic conditions at (37oc for rg-24) rirs. r,olrowing incubation,bacteria was diagnosed depending upon to the following:1. Standard morphorogicat an'a pnysi"r"gi."i-.haracteristics (Gram*ve cocci, grape like colection *i.roLoficalry, alpha or betahemolysis on blood agar).

2' Biochemical tests (catalase, coagurase and oxidase).3. culture on manitol sart uguilr.l..tive and differentiar medium).The sensitivity of bacteria to antibiotics was determined according tothe method of Kirby and Baue r (1966) , antibacterial activity wasexpressed as the mean of inhibition diamet.* f__i.The minimal inhibitory concentration G\trc) varues were determinedby broth dilution assay. The cultures were prepared at (24_4g)hrs brothcultures of s taphy.ro c o c cus epi de rmidis uni s.^ rr/ e us, respectively. TheMIC was defined as the rowest concentration of honey inhibits thegrowth of microorganisms.
Honey samples were measured out and diluted in sterile distill waterto prepare a (50%) stock honey sorution from which differentconcentrations of.honey were prepared in nutrient broth (oxoid) to givedouble fold dilution of (r:2, i:q, rg, r:16, rsziiilutions each. onetube containing rml of unduiated honey was used as a control.Twenty-four hours old curtures of staphylococcus species wereinoculated in saline,. the turbidity was adjusted to McFarrand,s standard

Io'f, and (5pL) of bacterial cuiture was inoculated in all dilutions andincubated at (37"c for 24) hrs, then were observed for growth. MIC wasrecorded as the lowest concentration of honey that prevented growth ofthe test isolates (9).

Statistical Analysis
Analysis were computer aided using spss version 13. Thestatistical significance orassociation betwJen 2 categoricar variabreswas tested by chi-square test of independence. ifr. -Iri-d irhi;il;
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concentration of honey was measured on an ordinal level (3 consecutive

dilutions), therefore ii*u, describeJby median Td the non-parametric

test of significan."-*u, ur.a. rne airrerence median dilution between 2

groups was asses; ;; vrrr,r-1V1rrin.y test. The statistical significance

of difference in 
""riui"ti. 

sensitivity tetween^more than two types of

tested antibiotics *u, u,,.,sed by Cochran,s Q test for multiple paired

comparisons.WhenChochran,sQtestshowedsignificantdifferences,
further exploratioir-for the site oi statistical significance in antibiotic

sensitivity U"tw"!n the antibiotic with highest sensitivity and each of

the remaining antibiotics was tested by frcNemar. chi-square test for

paired observations. P ,ulu. less than the 0'05 level of significance was

considered statistically significant'

RESULTS AND DISCUSSION

Asshownintablel,Staphylo.o..ispecies.wasisolatedfrom640/oof
studied samples, s. epidermidis- was iiolated from (44%) and s' aureus

from(20%)ofth.,totulstudysamples.Staphylococciweremore
frequently isolatJ from males (OS.gZ.) than fernales (58'3%)' but the

difference was not significant statistically. s. epidermidis 
^had 

a

significantly higher isolition rate iSO,Zr) i1 maJe.s compared to females

(25%). S. ourcu' was less frequently it:'il:9 
^tl-.-u"t 

(15'8%) than

females(33.3%),butthedifferencewasnotsignificantstatistically,

Bll1.1.ttn and Gentamycin w-ere equatly effective against isolated

bacteria (75%'r.r,riii"iayl, fo[owed by (71 .?%). Tetracyclin was

associated wittr iOX ,.n.itirity. Ampiciliin and cloxacillin were least

effective associated with a r.rritirity rate of 21.9% and 3)%

respectively.lngeneral.l.I.*u,u,tutisticallysignificantdifferencein
antibiotic sensitivity of the tested antibiotics' Doxicyclin was not

significantly better ihan Gentamycin 1d. Cef3taxime' while it had a

statisticallysignificanthigher,sensitivitythantheremaining3
antibiotics, table 3' trt--tu. r^ /monlomr

S,epiderm;d;,showedasignificantlyhighersensitivitytoGentamyctn
(86.4%) than S' a ttreus (SOXI' In the same way it showed a slightly

higher, alttro,.rgh ^"ir,r,irticaliy 
significant, ,.ntitirity to the remaining

tested antibiotics (except for Ampiiillin) compT.d to s aureus, table 4'

Staphylococcal isotates from *ui., showed a slightly higher sensitivity

to all tested u.rtiiioti.r. These differences however, failed to reach the

level of statistical significance (possibly because of small sample size

and small effect size), table 5'

As shown in table 6, no important or statistically significant difference

in lowest concentration of t or.t associated with bacterial inhibition

was observed between the 2 Staphylococci species'
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f"r.
. Total n:loo No. 

- 

yo
Staph

S. epidermidis
S. aureus

４

０

４

２

68.75

31.25

64                100

Table-2: The gender difference in relative frequency of positive Staphylococci
culture.

Staphylococcus
species

No. %

S. epidermidis S. aureus
Gender

Total

No. No。 % No. %
Female
Male

24

76
14

50
6

38
25

50
8

12

58.3

65.8
33.3

15.8
P CHSqu征0=  QЯ Ntt  α

“

1  3Ю 8N衝

Table-3: Antibiotic sensitivity for isolated
Overall sensitivity for culture positive c.ases

Antibiotic E)isk
(n=64)

No. %Doxicyclin 

-

Gentamycin 4g 75Cefotaxime 46 7l.gTetracycline 32 50Ampicillin t4 Zt.gCloxacillin 2 3.1
P (Cochran's Q) for multiple pai

i lY:ll:::l1:rl] for difference between Doxicyclin x Gentamycin : t [NS]r (McNemar testj ror d i rrerence between ffi :i:iil I 3:il1#fi'l*."tilr,
P (McNemar test) for difference between Doxicyclin x Tetracycline <0.001
P (McNemar test) for difference between Doxicyclin x empicittin <0.001
P (McNemar test) for difference between Doxicyclin x cloxacillin <0.001

rable -4: rhe difference between 2r:[tT;l[:lffil Staphylococci in sensitivity

Antibiotic sensitivity (percent sensitive)
Tetracycline cloxacillin Gentamycin cefotaxime Ampicillin Doxicyclin

s. epidermidis (n=44) 24 54.5 2 4.5 38 86.4 34 77.3 8 r8.2 34 7l
S. aureus (n=20)

3
40

P (Chi-square): 0.42Ns
10   50

0.004

12    60

0.23Nヽ

6

0.34

14

0.55

27
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Table- 5: The difference between males and females in sensitivity rate to selected

antibiotics.

Antibiotic sensitivity (percent sensitive)

Tetracycline

No. o/o

Cloxacillin Gentamycin Cefotaxime Ampicillin Doxicyclin

No. o/o No. o/o No. o/o 
I 

o/o No. o/o

Female (n=14)

Male (n:50)

P (Chi-square):

4    28.6

28    56

0.13ENS]

0     0

2    4

lINS]

8   57.1

40    80

o.lINS]

8    57.1  2   14.3

38    76   12   24

lo    71.4

38    76

0.741NS]

Table-6:Thc difference in median lowcst COnCentration ofhoney causing bacterial
inhibition bySpeciCStypeЮ fisolated Staphylooocci.

Lowest concentration ofhoney causing bacterial inhibition

0.72ENS]

1:8 1:4 l:2 Total

Bacterial isolate Median No. % No. No。% %No.%

S. epidermidis
S. oureus

1:4

1:4

27.3

20

31.8

50

40.9

30

44    100

20   100

‐８

６

４

０

‐２

４

P (Mann-WhitneY) : 0.81 [NS]

In this study, the results those showed in table 1 were

unacceptable to (lb) who found that (50%) of the samples that

collectid from acne lesions were Staphylococci , and(l l) who published

that (35.7%) of acne samples were staphylococcit as well as(12) were

expl;ined that staphylococci colonized l9o/o and 32o/o respectively'

In adolescence, acne is usually caused by an increase in male sex

hormones, which people of both genders accrue during puberty (13)'

The negative resuli might occur due to changes in pilosebaceous units,

skin structures consisting of a hair follicle and its associated sebaceous

gland, changes which require the hormone androgen stimulation (14)'

According to tabli 2 of this study, results were closely to (15)

findings that in aerobic culture of pustular and nodulocystic Acne

lesioni, Staphylococcus aureus was present in (41%) of subjects,

Staphylococcus epidermidis in (53%).

Many reports showed that most frequent bacteria isolated from

acne patients were Staphylococcus oureus, It is possible that acne vulgaris

is mainly caused by Staphytococcus aureus (16, 17) This is in contrast to

some reports which published that both Staphylococcus epidermidrs and

Propionibacterium ocnes as bacteria causing Acne vulgaris (18, 19)'

The low incidence of staphylococci that causing Acne in present

study my be due to the small amounts of samples that collected from

patient with Acne vulgaris, taking in considTati.on the accuracy of

iiagnosis methods and iechniques; the rate of Staphylococcal isolation

,uri., in geographical areas (20), because of the difference in the

seasonal and climatical conditions that play an important role in the

distribution of staphylococcal infection, (21) in addition to the habits of

random antibiotics usage.
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Many reports published about the antimicrobial susceptibility andbacterial resistanr to antibiotics in u.r. ,ruig;;i;;r" be compared withthe data in table.3, 4; 5. (15) found. that sensitivity of isolated bacteria tofollowing antibiotics: 
'tetracrgri*, 

gentamytin, cefotaxime andcloxacillin were 65yo, Soyo, ioy, *a o% o5). (22) found that theresistances to_ampicilrin 6s.lur7 while da.irhl were resistant totetracycline' other geographi cal area wittr 
'itoplrytoroccus 

ctureus asprimary casuar ug..ri in acne a.u.r-op,, 
"i',' i*orr,rcoccus aureus wasresistant to tetracycline which is coniistent to reports by some otherinvestigators (23).

variability in the antibiotic susceptibility patterns ofstaphylococci has been observed by various- authors (g,24) whopositively reflect the different protocols and panels of antibioiics beingused in the different 
_geographicar locations no- *t.re these isorateshave been obtained. 11 is therefore suggested that to fully assess theimportance of staphylococci, it may be eiential to determine its species

;li;:I?lijt,',H:Titv 
as no particurar pattern tun u. predicteJil;,y

(25,26) reports exprain that coagulase-negative staphyrococci arevery similar to s. aureus in their susceptibility to honey due to similarantibacterial potency, this finding was some what closely to our datathat found in tabre 6. wound irifection to be .onoott.a by honey invivo, since there are many reports of honey rapidry healing woundsinfected with S. aureus andpseudor:lug: rzb. dnshowed trat honeycould be diluted,by exudat.r up to 20-fold ana'stitt inhibit the growth ofcoagulase-negative staphyrococci. Honey, therefo.., worta be suitablyactive for both therapeutic and prophyracti. uppri.uiior.
Staphylococcus is now r..ogrir.a u, uri ffirtant opportunisticpathogen. It is routinely found on the skin ana in the hospitalenvironment, with prevalence on the skin surface of g5_r00%

(28)'various researchirs have shown that honey exerts an antibacterialactivity against various 
1ic1oorsa3isms,. incrujing uoth gram _positive

and gram-negative. b.acteria(2s). itre ariiburt.riuiactivity of honey ismainly due to inhibines in 'honey. 
These inhibines are hydrogenperoxide, fiavinoids, and phenoric acids, prr, -ury other unidentifiedinhibines (28). Several authors are of-the opinior, ,t o ,t . sugar contentof honey is exclusively responsibre for its antibacteriar effect (2g, 30,31). A number of reasonr ro. this have b.*-;;;gested: shrinkagedisruption of the bacterial cell wall due to the osrirotic effect of thesugar content; induction of an unfavorable environment with row wateractivity (28).

. This study concludes that; Mares were infected with Acnevulgaris more than femares. Staphyrococci i, e.n. was mostly caused
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Hepatitis B Seroprevalence in Ten lraqi Governorates 
Mohammed, Ali , Atallah, and Suzain

from}IBV.relatedcauses(1).Itisbasedonthishighprevalence,and
the variou, ,.qrJrJ.;i HB',V infection, especially iiuit cirrhosis and

primary tir". "tii-tuitinota 
er-CCl ittai 11t<es^ 

HBV infection to

continuetorematnapublichealth*n."*(2,3).Atleastsixdifferent
types of viruses *. i.r.r.ed to ur't.putitis viruses,and they generally

can not be distinlriiJ.o clinically, 
-,h.r. 

are hepatitis A virus (HAV)

the etiologi" forli*;;l;fJt;;; (p",trt'; hepatitis B virus which is

associated *itt ..ru.-r,.futitis; hffitj: ;*r^@cv); hepatitis D

virus (HDV); hepatitis E 1'1: jffi'l' and hepatitis G virus (HGV) (4)'

Transmission *Jtnods of HBV ur.; ,.*rully by persons with more than

one sex partner, persons. diagnosei *i t, u touulty transmitted disease'

homosexual men, injecting ary' it.tt,-ho.rr.holi contacts of infected

persons, inruntr 
' uo* to- inr..tJi- rr*t..r, infants or children of

immigrants from ;;;; with higi ngv rates, health care and public

safety workers who are .*por.o^io blood, and hemophiliacs' and

haemodialysis patients (5). u.puiitir n virus infections are also health

problems i. th.'i;;; r.io.t.a pr*i.n.e rate is Qa) 7o among normal

Iraqi population which 1, u*ong ii"-.""*ries of intermediate hepatitis

B endemicity (6). countries with intermediate or high endemiciry must

have mass irn n,lnirution for all iniants at birth and for all risk groups

(7,8).The p,t'uilntt of fmV initttion varies from country to country

and depend, r1;;;;.o*pt.* .i*irr. of behavioral, environmental and

host factors (g). The prevat.n..'ofHerAg in the countries of Middle

East varie, rro'.'i-1"t, (10), whii. in t.uq-, the carrier rate of HBV is

betweenz-4%amongnormal,p"p-r.""nund?-,*amonghealthy
blood donors uJ ,t.I. resurts ilii,d among Jhe intermediate lIBv

endemic countries (10,11). Lower caniei rate was detected in the last 10

vears among Iraqi blood donorsii.i;t''> trll']ttlnrevalence of HBsAg

in the normal population of neighbor c'ountritt 
^oi 

Iraq such as Kuwait

was 1 .5% (13),in Jordan' i"n7u' rc'4% and 9'10lo among males and

females respectively (14)'in f'ui** l'7 % (15) ' in Saudi Arabia' it

was26ohand 15% among males and females, respectiYely !1-6):,:l"tu
was 5olo (17) and Turkey *ur'"i'i (17)'Thii study was aimed to

evaluate tt.,.rlpi.;;ilr;. of hepatitis B in ten Iraq governorates '
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MATERIALS AND METHODSA total of (4196) subjects referred to the viral Hepatitis ReferenceLaboratory in I::q 
.a.urins April 2oog to o...-u. r 2009. Theseroprevalence of hepatitis B was investigated in ten Iraq governorates:Baghdad a(erkh'Duhok ,Arbil ,Nenavaialaddin, AL- Anbar, Baber,Mesan, Theqar and Basrah . Aged from 6-47 t; with female to maleratio of 1.3: I

Sample collection
From each individual included in this study, 5_r0 ml of blood wasdrawn by venepu:1:tur: using disposabre ryrirjo, the blood was pracedin plastic disposable tubes, il*ur left to stand"at ioo- temperatu re (20-25)c to allow it to clot, then the sera was separated by centrifugation at1000 r.p.m for 5 minutes, and divided into "]id;; (250 pr) and storedat -20oc till examination. Each aliquot of the ,.rr- was used once toavoid thawing and freezing, all sera and reagents were allowed to standat room temperature before use in the test.

ELISA screening test for HBs Ag
Hepanostika HBsAg uni-Forin is an ELISA for quaritativedetermination of.HBs.Ag subtyp es ad and ayin human serum or plasma(18).This test is based on u on. step."Sand*i.h" prircipt.. As HBs Agcoupled with HRp serves as the conjugate with TiaB and peroxide as asubstrate,upon completion of the test, a color develops which directlyproportional to the amount of HBs Ag in the sample (rg).The detailedprocedure was carried out as has been suggested in trre leaflet,rppii.awith the test kit (Bio Merieux, France).

HBs Ag confirmatory test
Hepanostika HBs Ag Uniform II confirmatory reagents are to be usedfor the confirmation of HBs-Ag in ,pl.i-.n, (20).HBs Agconfirmatory test requires the use of fwo solutions: confirmatoryneutralizing antibody (Nab) and confirmatory .orir"f, ,;;;;;;.pipetted into one of two non-coated welrs, then the sampte was added toboth wells. Following incubation, the mixtures *.r, trunsferred to HBsAg uni-Form II Ab-coated wells containing a conjugate phase. The testcontinued with the reagent and procedure of tt . fu;, Ag. sampre thatcontains HBs-Ag showed a riduced color developed in the wellneutralized by the confirmatory Nab (20).The details procedure wasca*ied out as has been suggested in the leaflet supplied with the test kit(Bio Merieux, France).
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VIDAS screening test for HBs Ag
The VIDAS FIBs Ag is an automated qualitative test for use on the

VIDAS analyzer for detection of HBs Ag in human serum or plasma
(19).The test is an enzyme-linked fluorescent immunoassay (ELFA).
The solid phase receptacle (SPR), coated with anti-HBs Monoclonal
antibody (Mab) conjugated to biotin serves as a solid phase, the

conjugate (streptavidin with ALP) will bound with biotin. During the
final step, the substrate (4-methylumbelliferyl phosphate) is hydrolyzed
into a fluorescent product, fluorescence is measured at 450 nm, which is

proportional to the concentration of HBs Ag present in the sample
(19).The details procedure was carried out as suggested in the leaflet
supplied with the test kit (Bio Merieux, France).
VIDAS confirmatory test

The HBsAg if present in the sample, is immuno complexed using a

serum containing polyclonal and monoclonal anti-HBs antibody. After
treatment, the sample is tested using the VIDAS HBs kit and compared
with a reference test (21). The detailed procedure was carried out as has

been suggested in the leaflet supplied with the test kit (Bio Merieux,
France).
Detection of anti-HBc IgG
Hepanostika anti-FlBc is an ELISA for detection of Ab to hepatitis B
core Ag (anti-HBc) in human serum or plasma (21).The test is based on
an inhibition principle. The wells of microelisa plate are coated with
HBc-Ag as a solid phase Ag, if positive test sample was incubated in
such a well with an anti-HBc, the HBc-Ag will be blocked partially or
completely, after the addition of conjugate (anti-HBc labeled with HRP
and incubation with substrate), and blue color was developed, which
turns yellow when the reaction was stopped with H2SOa (2l).The details
procedure was carried out as suggested in the leaflet supplied with the
test kit (Bio Merieux, France).

RESULTS AND DISCUSSION
Viral hepatitis has become a major public health problem with

consequent burden on economy for many countries. Regarding anti-
HBc-IgG, this antibody is the main tool for epidemiological study on
HBV infection prevalence, as it is present in both active and resolved
infection, it is increased in the serum of infected patients early in the
disease and last for many years after infection resolved, so anti-HBc-
antibody is present even in the window period when the HBsAg has
disappeared and yet anti-HBs-Ab is not detectable (22).ln the present
study the overall prevalence of anti-HBc-antibody in ten Iraqi
governorates are (Babel 15.9 % , Duhok 14.6 o , Saladdin 10.7o/o,

Mesan 9.6oh, Basrah 9.4yo, Baghdad /I(erkh 89% ,AlAnbar 8.5 %
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,Nenava 8.5 % ,Theqar g.3 % and Arbil 6.r %). This study showed avariation in seroprevalence rates from or. go.r.rnorate to another.Probably influencing the epidemiology of rrep'atitis B infection fromgovernorate to governorate are differences in geography, climate,
degree of urbanization,ethnic origin and sample sirl (23), besides that,both sexes can be affected by HBV. By analyzed the distribution resultsof studied groups according io gender, the results showed that males are
3:r. affected By HBV than females ,there were the positivity of anti-HBc Ab in males was r0.3 % ,while in females was 9.2 % (tabre l), thesex differences among both gender could be explained on the basis thatmales may have a greater chance to come in contact with risk factors ofHBV than females (23).More over , the distribution of studied groups
according to the age are shown in (table 2), theresrlis recorded that the
1qe between (30- above 4r y) have a high prevalence rate of anti-HBc
A..b (table 2), these results *.r. in correspondence with the resurts ofGrob etal.(2000) tyrg that the prevarence of anti-Hbc Ab is higher inpopulation within third to fourth decade (24) .

Table-l : Prevalence of antibodies against hepatitis B core antigen (anti_HBc)according to sex.sex.

Province
Male Female Total

No. + % No. ＋
　
一
“

%

17.8

Ｎ。
．

一
５００

十

73

%
Duhok 225 27 12.0 275

14.6Arbil 227 14 6.2 328 20 6.1 555 34 6.1Nenava 327 14 10.4 539 40 7.4 866 74
Saladdin 134 61 6 9.8 195 21 10,7AL‐Anbar 97 つ

４ 90 8 187 16
塾 dad/Kerkh 97 10 10.3 93 7 7.5 190 17 8.9Babel 148 25 16.9 144 19 13.2 292 44 15.6Mesan ＾

υ 10 4.5 124 12 9.6 229 22 9.6TheQar 134 14 10.4 ｎ
υ 5.7 239 20Basrah 427 47 9.9 471 42 8.9 И

付
ｎ
ン 89 9.4Total 1966 204 10.3 2230 206 9.2 4196 410 9,7
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Table-2 : Prevalence of antibodies against hepatitis B core antigen (anti-HBc)

Hepatitis B Seroprevalence in Ten Iraqi Govemorates
Mohammed, Ali, Atallah, and Suz.in

Furthermore , this study was employ to calculate approximately the

seroprevalence of hepatitis B surface antigen (HBsAg)' because

t.pu,itit B surface antigen represents the hallmark of IIBV infection'

The whole prevalence of hipatitis B surface antigen in ten Iraqi

gou.rnorut.r^u.e(Duhok 3.6 % , Saladdin 3'4 %o ,Babel 3'0 % ' Al-

Lnbar 2.9 %o, Theqar 2.4 % , Mesan 2'l% , Basrah 1'9 %' Baghdad

/Kerkh 1.6 7, , erbil 0.9 o/o arld Nenava 0.7% ) ( table 3)' Iraq was

considered to be within the area of intermediate endemicity where the

wHo estimated the prevalence of hepatitis less than l0% of the general

population (25,26,i7).Moreover the results showed also that the

pr.ual"nc. of infection in males (2.3 %) was higher than females

(1.7%). There is a high similarity between this results and previous

*ort,in Iraq many invistigators reported that the prevalence of HBsAg

in males were higher than in female s (27 ,28,29 )' Al-Hilli (2000) found

that the overall prevalence of HBsAg was 1'59% in Baghdad in blood

donorsand*u'high.'inmalesthanfemalesforbothviralmarkers
(HBs Ag and anti-HBc AbX30). The differenc.e in exposure rate to

iBV inlection between both sexes may be attributed to occupational

factors, travel and social differences that are known to be more

identified with male population (3 1).

Furthermore , in this study the most common age group affected, was-

between (30- above 41 y)(table 4) . This result coincided with results of
Sanchez-Tapias et al. (2002) reported that the most common age group

was thirties for hepatitis and Dienstag et al. (1995) who also reported

the forties was the most common age group for hepatitis (32,33), these

results showed that individuals were affected at younger age group

０
０
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Table -3 : Prevalence

Yol.22,No l,20ll

which may be due to much earlier exposure to the etiological factor andiTI.T:: steadily with the age. rinatty ,Hepatitis e i, u disease withglobal distribution, but th91e are significant airrerences in its prevalencebetween various geographical area-s and between different age groupswithin specific areas, this variation.depends on g.og.uphy, crimate,degree of urbanization ,ethnic origin , .o-pi., of behaviorarenvironmental and host factors. '2 - -^--rrv'r uv,c'vr,ror,

able -3 : Prevalence of itis B surface anti As) accordi |∩

Province
Male Female Tota

No. + % No. + %

3.5

No.

500

十
　

一
１８

%

3.6

Duhok 243 9 257 9
Arbll 227 つ

４ 0.9 303 0.9 ５３〇

一
７７５

５
¨
６

0.9Nenava 329 4 1.2 446 つ
４ 0.4

Saladdin 246 10
0.7

4 222 6 2.7 468 16 ３
．

４

一
２
．

９

AL―Anbar 148 う
４ 167 6 9paghdad/Kerkh 500 320 820 1.6Babel 148 134 ２８２

一
‐３ ９

9 3.0Mesan 71 ２

一
３

つ
４

1 1.4
fheQar 122

り
４

2.4 ０
４ 2.3 207 2.4

1.9

Basrah つ
４ 1 1.9 Ａ

υ 2 160
Total 2086 49 つ

４ 21lo 37 1.7 4196 87 2.0

Table-4: Prevalence of hepatitis B surface antigen (HBS Ag) according to agegroups.

-{ge GmttIs

Province
21‐30 41&abo■ eNo

1

％
一̈

No % No
TOtal

颯
% No % No ヽ

15 6 螺
一
“

6 63
1

1 1
8

りヽ晏R 0 0 109 1 5
1 1

2 1

S,lodc 1
1 6

226
1AL‐Anbar 0 1

％

一
９

卸
一
２９

2 1
1 ６３

一
お

1
1 1 3 4 絆

一〇

‐６〇

一
‐２Ｓ

４

【
６

Babel 0 1

0
Lvl$nl 0 1

1

2S2 3

TheQ「
1

1
1 2 1

BasraL 0
0

1 】
一椰

1 0 0
Total 572 6 1lo S92 3

S09
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a.^-)illt-rj il-r. 12-: (!l-?%) & Escherichia coli [ig rjr.: iJ-,, :O ,-,. r..i+u; i c+= !J$! 1* . 
t, i;; (%15) 4 Kreisieya pneumoniae-LJigtlsi-tJ rEJi-fill i I !I, +ri-:'-eit cr. o-rr+ ,r" ,,-l c1+_.r ,.r. )t))t i4E 270,? E. coti \ 4:l&,if,-"_ i q_*f .+ urli-rGr,:r r 

-4.+j.,,Jrs+lr 
.rJLjiyrKlebsiella pneumonia L,_is rnr+ J fh.zNl l,*--u:]itElrl .iL.l*y .*-$jt -.+*rr

' 'l lt o;lin -rl-r Lj slD u!-r-l6yl-l1-iijriiiii rr\ri..,L L-.JJsJ-rl Gl.t*^1*-iffrtr
:ciprofloxacin -rimipenem :amikacin) r;.,._e-,;S;.Jr'.rJtfr._,;, * Zt l2,t.iii p_,norfloxacin : nitrofurantoin : naridixic acid -, cotri-moxazore :tobramycin
(66.6%)amikacindzor00).im:^[:::f\]XiJ.TI;:;;;X:;!,"*gi*;
(90% ) augmentin s (90Uo1 rypiciiiin.r-.^r i-r'"" .r-.r,1' 

'r'iAA.An 
nitrofutantoin 

_r: ( 100% ) imipenem .r.: .t +p'r* xtrtrutti *rurriol,o, eyr s-+ o-;,gti.
,.\d i-ij. .v; 

T,j"+T'(B'J,l:', H-,1i.i ljflk;,ro?tr f*, *' Klebsiella pneumoniae ! "$ orJj.-, Eschericiia rri {-.*j-.!r lf, Jr,

30 isorates or Escheric:::,:: ,lJH;Y,tIo,u,., or Ktebsiera pneumoniae(15%) were detected from so isotates .'270 urin" sampres from femares and mareswere collected from patients with urinary tract infection.rh. bacterial isolates weredetected by bacteriological aro uioJremical tests.This study reveared that E. coli is
'I:r#:;,;:;t!i,,..",'" or 

"or.unity-u.qui.J 
. 

uii-' (41 .2%), ro,oweJ. uy
Susceptibility to antibiotics was assessed by the disc diffusion technique onMueller-Hinton agar (MH).12 tinas oiantibiotic discs useJ (amikacin ,imipenem,ciprofloxacin ,tobramycin ,cotrimoxazore ,naridexic acid, nitrofurantoin,norfloxacin,pipracillin,ampiciliin, urlr.nti, and gentamycin).All the isolates of E. cori were sensitive to imipen-em rrtloo,"lrl,amikacin (66.6%)and nitrofurantoin ( 66.6% ) ,whire they were resistanr io ampic,ri n ( 90%) andaugmentin (90%) 'Th^e isolates of K.pneumonioe were all sensitive to imipenern(100%) and most of them we.e 

-iJsistant 
ro- uril.;;il $3.3%) and co_trimethoxazore (g3.3%o.The isorate, *;;; tested for bJta_raciurur" producrion ,and

:;';:;;n;:;;;:garded 
as positive ffiu... ;g isorates oi b. 

"ori and two i;r*,
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Antimicrobial Susceptibility Patterns of Escherichia coli and Klebsiella pneumoniae among urinary

tract infections Shrooq, Suhad, and Ishraq

INTRODUCTION
Urinarytractinfections(UTIs)areoneofthemostcommonbacterial
infections encountered by both general practitioners and hospital doctors

[1].Inalmostallcases,treatmentmustbeinitiatedbeforethefinal
bacteriological resul; ;;. available. Therefore, studies to increase our

knowledg. uUori tf" t Ott o! nlthogens responsible for UTIs and their

resistancepatterns--to^antibioticdrugsareveryimportanttohelp
clinicians choose the right empirical treatment [2]'

Acute UTls u.. urro.iit.O *itt substantiat miiUiOity and problems of

recurrent infections. Studies have shown that approximately 25oh of

womenwithf,rrstUTlwillhaveanotherattackwithin6months.A
mountingbodyor.,io..,ceindicatethatUTlisresponsibleforalarge
proportionofantibioticconsumptioninandoutofthehospital.No
wonder that the infection has a large socio-economic impact and

contributes to th'e ;;tg*.e of.antibiolic resistance in the hospital and

thecommunity[3].Thevastmalo.,tyoruncomplicatedUTlsarecaused
by the crurn-n.!'*i". ug.illus-Escherichia coli, with other pathogens

including entero-c-oc,c\, staphylococcus saprophyticus, Klebsiella spp'

and proteus mi)abilfi and eifective management of UTIs in both the

inpatient uno offiient settings has been 
-complicated by the fact that

many uropathogenic strains |rav1 
J.r.top.a resistance to antimicrobials'

including .otri,iro*uzole (trimethoprim illflmelhoxazole)' the current

first.linetreatm",,rforuncomplicatedUTlsintheUSandmanyother
countries.entimicrobialresistancehasbeenassociatedwithan
increasedratsofclinicalaitu'..u'eoffluoroquinolonesis
recommended for uncomplicutea uit, in areas where the incidence of

cotrimoxazor. ,.,i,tunce exceed, 1070, as well as for the treatment of

complicated UTIs and acute py.lon.phritis . ciprofloxacin is a widely

used fluoroqrirolone with t igt bactericidal activity against

uropathog.n. *J-*ell established"clinical efficacy in the treatment of

UTIs[a].
The aim of this studY was to

among urinary tract Pathogens

data on suscePtibilitY Patterns

infections '

Isolation :

We carried out a studY

infection who affended

2008).

show that there is increasing resistance

a .onu.ntional drugs and also to obtain

of pathogens responsible for urinary tract

MATERIALS AND METHODS

from the urine of out-patients with urinary tract

nAnA"A teaching nospitat between( April - July
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Bacterial isolates Number %
Escherichia coli 33 41.2
Kiebslia〃α′″θ″″ο″″αθ 12 15
Proteus Spp. 10 12.5
Enterobacter SW. 7 8.7Иθ″θめらαθたrs瓦百 6 7.5

5 6.2

4 5

3 3.7
Total 80

Yol.22, No l, 2011

Specimens:
Two hundred and seventy urine sampres were coilected from femalesand males ,only, on:ipgcimen per patient was incruded in the study.Thebacteria were identifiid by Gram staining and standard microbiorogicaltechniques :the spec.imens were plated ; ti;;;;ar,Macconkey agar,mannitol sart agar,simmon citrate lgur,urea agar and triple sugar ironagar .Catalase test,oxidase test.Api ,yrt.- uio ppt system (oxoid)were also used [5].

Antibiotic susceptibility testing:
Susceptibility to antibioiics was"assessed by the disc diffusion techniqueon Mueller-Hinton agar.r2 kinds of 

-antibiotic 
discs (amikacin

,imipenem ,ciprofloxacin ,tobramycin ,cotrimox azore ,naridix acid,nitrofurantoin,norfloxacin,pipracilrin,ampicilin, and augmentin)were used (Oxoid).
Standard strains: Standard strains:E c oti ATCC (25922 ), p.
aeruginosa ,\TCC (27g53 ) were used for antibiotic susceptibility test .Beta-lactamase assay:
Production of beta-lactamase test was done for the isolates by using therapid idometric method of WHO[ 6].

RESULTS AND DICUSSION
out of 270 urine samples ,g0 bacteriar isorate , ci.a y) were detectedby bacteriological and biochemical tests .ThL overail speciesdistribution is shown in Table r. our study showed that E. cori is themost common cause of community-acqui.Lo urtl+ r.2%),foilowed byK.pne-umoniae (ll,yol 

.g0 
pathogens were isolated t r;'-;;;" i,r;sample (34.1%), 54 of the patients were female and,26were male.

I;il:;,;Tr?Tr3Jr 
and percentage of bacterial isolates from 2TLspecimens of urinary
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Antimicrobial Susceptibility Pattems of Escherichia coli and Klebsiella pneumoniae among urinary

tract infectiont 
shrooq, Suhad, and Ishraq

ibiotics patterns of E.coli from urinary tract infectionq

oprime-cotrimethaxazole ,Na:nalidixic acid

,NFnitrofurantine ,Nor=norfloxacin ,Pip:piracillin,Am=ampicillin,Auc=augmentin,lmp=imipenem,G=gentamycin,
R=resistant isolate, S:sensitive isolate.

bramicin,Co-tr:trimethoprime-cotrimethaxazole

,Na:nalidixicaci-d, Nf=nitrofurantine,Nor:norfloxacin 'Pip:piracillin,Am=ampicillin'
kuc=augmentin,imp=imipenem,G=gentamycinR=resistant isolate,S=sensitive isolate.

of K.Pneumoniae from tract infectionsTable‐3:Antibiotics
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47



Antimicrobial Susceptibility Pattems of Escherichiq coli and Klebsiella pneumoniae among urinary

tract infectiont 
shrooq, Suhad, and Ishraq

In a study of outpatient clinics of Ankara University Medical Faculty,

Ibni-sina Hospitai during 2oo5-2o}6,the resistance rates of E coli

isolates for ampicillin, ampicillin-sulbactam, amoxicillin-clavulonate,

cefuroxime, ceftriaxone, fl uoroquinolones (FQ), co-trimox azole (TI{P-

sMx) and gentamicin were 55.lyo, 32.7yo, 32.7oA, 23.4o/o, l5.9oh,

25.2yo,  l.ld/o, 6.1% respectively [12].In India a total of 174 urine

samples were analyzed for isolation and identification, 68 found to be

,ignificunt bacteriuria with Escherichia coli (59%), followed by

pseudomonas aeruginosa (15%), Klebsiella pneumoniae (10%),

Proteus mirabilis (iyr), Stophylococcus aureus (6%) and Citrobacter

freundii (l%).
The urinary tract infections were found to most frequently in female

(63%) than male (37%). The isolated uropathogens showed resistant to

u*pi.ittin (87%), co-trimoxazole (91%), nalidixic acid (88%) and

,.nritiu. to nitrofurantoin (52%), cephotaxime (54%) and norfloxacin

(71%) [12]. Urinary tract infection was frequently caused in female

(63%)than male (37%),which were also observed by [13]'
In this study 54 patients were female and 26 patients were male. The

incidence of UTI-is greater in women as compared to men who may be

either due to anatomical predisposition or urothelial mucosa adherence

to the mucopolysaccharide lining or other host factors U4] and

Escherichia coli'is the most frequent urinary tract pathogen isolated

from urinary tract infections as it is present in the gastrointestinal tract

and providi a pool for initiation of UTI U5l.This present study data

gires idea about the increased antibiotics resistance of
Iropathogens.This data not only help in proper treatment of UTI

patients 6ut also discourage the indiscriminate use of antibiotics and

prevent further development of bacterial drug resistance.

the most prevalent aetiological agent was Escherichia coli (73'0%),

followed by Proteus spp. (8.9%) and other species of
Enterobacteriaceae (9.6%). Few community infections were caused by

Gram-positive bacteria (2.2%\ Gram-positive cocci were isolated more

frequently from a hospital setting (14.1%) and the most common were

Enterococctts spp. (8-5%). Pseudomonas aeruginosa was found only

among hospital isolates and was responsible for 10.7oh of infections[3].

In other studies , Escherichia coli , accounting for 47o/o of isolates in

hospitals,followed by Klebsiella pneumoniae (9.60/o),Streptococcus

agilactiae (GBS; 9.5%), Enterococcus foecalis (4.2%) and

pseudomonas aeruginosa (4.1%)u6l.Another study also of UTI

showed that more than 85% of isolates were Enterobacteriaceae: E. coli

(67.2%), Klebsiella pneumoniae (9.6%), Proteus mirabilis (3.6%) and

other Enterobacteriaceae (5.5%). other Gram-negative bacteria

(Pseudomonas spp. and Acinetobacter spp.) accounted for 2.2o/o of the
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is01atesハ″hile only ll.40/O ofthe isolates were Graln… positive:S αν″θクs
(3.9%), E″たroεοεε雰 力 θσα麻  (2.8%), streptocOcci(3.2%)and
coagulase―negat市e s′η″ゎεoσσ′ (CoNS)(1.5%).There was no

l緊 :F:I;FifferencecOncerningthespeciesaccOrdingtOageclassesor
The data will alsO help the cHnicians tO give proper treatinent and

prescriptiOn of rnOst sensitive antibiOtic tO the patient and avOid use Of

resistant antibioticsoMOst Ofthe studies refer the resistance to 
β―laCtam

antibiOtics tO the prOductiOn Of betalactamase by plasnlids in」
]σο″and

」(7θ bs′θ:lα [18].
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ABSTRACT
We studied the effect of COmbination of intra anicular itteCtiOn of hyaluronic acid

lfate comparcd tO intra articular ittectiOn

ec osteoarthritis.

patients with knec OSteoarthritiS w,re

tsion criteria into tWO groups tO recelve
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sulfate, IA Intraarticulsr'

INTRODUCTION
Osteoarthritis is the moSt COrllunon cause of musculoskeletal

is can arise in any synovialjoint in

3tors for OA are obesity,pre宙 ous

轟猛tiltI」鷲需肌罵
luid. It iS produced by synovial

membrane。 (6)The cartilage conSiSts of 70%Water,collagen With
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凛零船li。紙翼密111肥箸臨:11躍距鷲W耕

::肥里鵠111緊蹴窯譜
dOgy'・ e∞n∝Ⅱr面 on ofI‐IA湖 1

circleo ln arthragia due tO pain and
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鷺犠
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PATIENTS AND METHoDS

N∫滝nbyu:も 08 t:|れ露邸西lle21     1i淵
II」III∫晏I撚ittli節欄

)two or three and hemat010gical

operative treatinent as NSAII),physi(

The llnost widely used classiflcatiOn schemes fO

Radi010gical appearance OfthejOint severity may be graded based On the

0-4 scale developed by:

Kellgren and Lawrence (lS);
' Grade 1; doubtfur narrowing ofjoint space and possibre osteophy,te

lipping.
r Grade 2; definite osteophyte and possibre na*owing ofjoint space.

' Grade 3; moderate murtipre osteophyes, definite narrowing ofjoint
space, some sclerosis and possibre deformity of bone ends.

o Grade 4;large osteophytes, marked narrowing ofjoint space, screrosis
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Exclusion criteria are; Kellgren grade I and grade 4 OA of knee.

Allergy to egg protein, any systemic active inflammatory condition such

as Rheumatoid arthritis, gout, pseudo gout, ankylosing spondylitis, or

infection as septic arthritis. Meniscal diseases, ligament and Meniscal

injuries.
As our study is an Intraarticular injection of HA plus combination of
oral GS and CS compared to Intraarticular injection of HA alone,

Following initial screening, patients who fulfilled the entry criteria were

admitted to the trial. We divided randomly the patients into two groups.

Group A were 55 patients who received IA injection of HA and oral GS

and CS and group B were 49 patients who received injection of HA

alone to one or both knee joint.

For assessment of pain and function of knee joint we used both

WOMAC and Lequesne's indices to know the effect of treatment on

pain and functional outcome of this new line of treatment of OA. The

patients were asked at the end of treatment about the satisfaction and

any adverse events during follow up period. The WOMAC and

Lequesne's indices were used for assessments.

Fiilia -l: intra articular injection of HA into knee joint.
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Patient's Full Name:
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Month Duy year

Date:
ノ__

l' The following questions co.ncern.the amount ofpain you are currentry experiencing in the knees. Foreach situation, the amount of pain in tf,.-g3tld!44s.

WOM AC OSTT..OARTHRITIS INDF'.X (2I)

A.

B.

C.

D.

E.

F.

G.

H.

I.

J.

K.

L.

M.
N.

0.

P.

Q.□ □ □

ｍｘｔｒｅ
□
□
□
□
□

□̈
□
□
□
□

ｏｄｅｒ
□
□
□
□
□

ｍｍｉｌｄ
□
□
□
□
□

Ｎｏｎ
□
□
□
□
□

Ａ
．
Ｂ
．
Ｃ

Ｄ
．
Ｅ
．

Ａ
．
Ｂ
．
Ｃ
．
Ｄ
．
Ｅ
．

3. HOw sュ 劇E is stifrness,ffer■ rst,w,k.nino in the morning?

Wm嘗誠e Wtte α
ttme

4. HOw severe is stiffness after sitting,lying,Or resting inler in fhe■
,v?

Sette exttme

5' The following questions concern your physical function. By this we mean your ability to moye around and
::;:ffIT,,JIill1x;.1,JflIl':,Ji:l1iijli.il'i;i;,;i.;.'"i,..i.,ifJx,egreeofdifficulty

What degree of tlifficulty do you have with?

A. Descending (going down) stairs
B, Ascending (going up) stairs
C, Rising from sitting
D. Standing
E. Bending to floor
F. Walking on a flat surface
G. Getting in/out of car
Il. Going shopping
I. Putting on socla/stockings
J. Rising from bed
K, Taking off socks/stockings
L. Lying in berl
Ifl. Getting in/out of bath
N. Sitting
O. Getting on/off toile
P. Heavy domestic tluties (mor+,ing

^ -the 
lawn, lifting heavy grocery bags)

Q. Light domestic duties lsuch as
tidying a room, dusting, cooking)

Ｎ。ｎ
□

山
□

ｍｍｉ‐ｄ
□

Ｎ。ｎ
□

ｍｅｘｔｒｅ
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□

〕□
□□□Ｅ□□□□□□
□□□□
□

ｏｄｅ
□
□
□
□
□

ｍ

□□

Ｎｏｎ
□
□
□
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Patient's full name

Lequesne's index 
(18)

Pain or discomfort
1. During nocturnal bed rest:

o lloo or insignificant
. only on movement or in certain position

. with no movement

2. Morning stiffness or regressive pain after rising

. one minute or less
r frlol'e than 1 minute but less than 15 min

. 15 minutes or more

3. after standing for 30 minutes 0 - 1

4. While ambulating
. None
. Only after ambulating some distance

. After initial ambulation and increasing

with continued ambulation

. After initial ambulation not increasing

With continued ambulation

5. While getting up fom sitting with

out the h6lP ofirms 0 - 1

6. Maximum distance walked (may walk with pain)

. Unlimited. f' tile tirin 1 km, but limited

. About a km in about 15 min-
: Fiom-sbo to 900 m about 15 min
. From 300 to 500 m
. From 100 to 300 m
. Less than 100m
: With dne walking stick or crutch.
: wiiii two riaimnd sticks or crutches

7. Activitv of dailY living
: "AfGi;;imti ,p i-stanoard flisht of stairs

. 
^i 

3;t ffi J";l-k ?"rd nieht or stairs"- 0:0.5- 1 - 1.5 -2. Abl; to souat or bend on the knees' '-'b :0.5 - 1 - 1.5 -2
. Able to walk on uneven ground

o-0.5 - 1- 1.5 -2

０

１

２

０
１
２
［□
０

１

　

　

２

０

１

２

３

４

５

６

１

２

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

Wttξふ:冊棚:Lメ %5

朧需D剛 よ5
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Statistical package for social science (spss) version l6 was used fordata analysis. ANovA test *u, ur.d' to compare the means withingroup A and B separately for both indices at diiferent period of followup' T-test was used to compare the means of both indices between thetwo groups at the baseline and at twelve month period. Level ofsignificance was regarded to be <0.05.

RESULTS AND DISCUSSION
Total Number of patients was 104 in the study. 55 patients in group A,
and the number of patients in group B were +9 patients.
The base line characteristic features are shown in table l.

Al- Mustansiriya J. Sci
Yol.22, No 1,201I
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From the analysir quesne,s
and woMAC knee oA scores, ilso ih.r. were significant decreases in
Lcquesne's and woMAC knee oA scOres in grOup A,cOmpared to
group Boln flgure(2)and flgure(3).

Table -l:Baseline features of patients of both

Figure -2:shows the means of knee oA scores over 12 Months of follow up periodfor Lequesne's score.
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Figure -3: shows the means of knee OA scores over 12 Months of follow up

period for WOMAC score.

The statistical analysis done for means in each groups separately .In

group A there was a significant statistical difference among the means

of both scores (Lequesne's and WOMAC) of the different period of
follow up (P value < 0.0001).

Also in the group B there was significant statistical difference among

the means of both scores (Lequesne's and WOMAC) of the different

period of follow up (P value < 0.0001). The statistical analysis done

for the means of scores of both (Lequesne's artd WOMAC) between

group A and group B at baseline and at 12 month of follow up, there

was no significant statistical difference between the means of scores of
(Lequesne's and WOMAC) at baseline (P value :0.232 for Lequesne's

index ,P value : 0.406 for WOMAC index)

But there was a significant statistical difference of the means of scores

of both (Lequesne's and WOMAC) between group A and group B at the

12 months of follow up (P value:0.001 for Lequesne's index, P value
: 0.001 for WOMAC index).The adverse events that happened during

follow up period is minimal and mostly related to local adverse event

mostly pain at injection site and swelling of knee joint.

In the recent years the use of Viscosupplementation becomes widely

used for knee OA. In a study in United Kingdom which was done by E.

C. Huskisson and S. Donnelly (16), they examined the efficacy, safety

and patient satisfaction with 5 weekly intra articular injection of HA
(l0mg/ml) to knee joint in 100 patients. They were found that intra

articular IIA was superior in first few months to placebo but at 6th

month their Lequesne's scores is elevated as the patients were starting to

complain of symptoms of OA. The mean of Lequesne's score at base
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line was(13.4)and at 6 months was(H。 2)in HA treated group.In Our
study the mean of Lequesne's scOre at base line in group A was(14.4),

at month 6 was(8.4)and at mOnth 12 was(9.2).In group B OfOur study

which they were received I‐ IA ittectiOn a10ne;the mean of Lequesne's
score at base line was(13.8),at month 6 was(11.3)and at mOnth 12

WaS(11.8).The reported adverse events during their study in I―
IA treated

group were tw and mOstサ rdated t0 10cd reac■ On江 輌 eC● On stte,
flare at knee and effusiOn.while in Our study the adverse events were

itteCtiOn site pain more than l day(H%,10%)and swelling of knee

joint(14%,13%)in group A and B respect市
ely。

A study dOne in Taiwan(Shu― Fen Sun et al)(17),they also used HA for
treatrllent Of Osteoarthritis in a prospective study The assessment of Out

come in their study was by Lequesne's index a10ne as they fOund

Lequesne's scOre changed from lo.3 at baseline t0 5。
7 at 6 months,

while in Our study we used bOth Lequesne's and woMAC indices.

Their result supported our study.The scOre of Lequesne's was 10wer

than Our result at baseline and at 6 months,this is prObably because Of

Our patients were grade 2 and 3 keⅡ gren and Laurence knee
osteoarthritis and f0110w up fOr 12 months.From the above 2 studies in

comparism to Our results in grOup B(ittectiOn a10ne)We cOncluded that

lntraarticular ittectiOns of HA is effect市 e up to 6 months.The
complicatiOn Of ittectiOn of HA was 10cal and transient with no

systenlic adverse events.

Regarding the effect OfglucOsanline and chOndrOitin sulfate,there were

variable effects Ofthese drugs On knee osteoarthritis.In a study dOne by

Sudha et al in lndia(18).They used Lequesne's index as changed frOm

(11.5)at baseline tO(8)at 12 weeks.In our study the grOup whO used

combined ittectiOn and Oral cOmbinatiOn Of glucOsamine and

chOndrOitin sulfate,the mean Of Lequesne's scOre were changed from

(14.4)at baseline tO(7.9)at 3 months.This explains that the Lequesne's

scores were rnore dropped in Our patientin cOmparism tO that study in 3

months.

C)ther studies had used chOndroitin sulfate Or glucosanline aloneo As a

Stuウ Was done by Bernard et al(19)on efflcacy and tOlerability of

chondroitin sulfate in 307 patients and Gabriel et al(20)cOmpared the

use of Oral glucosanline in dOse Of 1500 mg daily tO placebO and

acetanlinophen. bOth studies shOwed effectiveness Of these drugs the
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scores is less decreased compared to our results. In there study no

severe adverse events were recorded'

The above studies on both glucosamine and chondroitin sulfate is

explaining that both drugs were effective in treatment of osteoarthritis

but in comparism to our result there was more response to treatment if
these drugs combined with intra articular injection of HA and prolong

their effect on knee joint for patients with knee OA grade 2 and 3, who

do not get benefit from NSAIDs and non pharmacological therapies'

We concluded from this study that the combination of intra articular

injection of Hyaluronic acid 5 weekly injections, plus oral glucosamine

and chondroitin sulfate for 1 year was effective in reducing pain and

increasing functional outcome of patient with knee oA with kellgren

grade 2 and3.
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ABSTRACT

Excitation of phenoxazine in aqueous solution exhibits a very low fluorescenceintensity because this compound has not a large conjugateJ zr-bonds system as wellas, it is a planar compound.
Fluorescence of phenoxazine at 405 nm was found to be greatly enhanced inmiceller medium of hexa decyltrimethyl ammonium bromide. Beer,s law was foundto be obeyed in the,concentration.ung. orso-soo ng-i:Iuno the detection rimit(LD) was 4'9 ng'ml-r.The method was-successfully applied for the determination oflow concentration of phenoxazine in spiked drinking and irigation water withoutany pre-treatment.

INTRODUCTION
Phenoxazine (Figure-l) was prepared In 1930 as an
freely soluble in methanol, ethanol, 

*ether, 
chloroform

organic compound
and benzene (l).

Figure -l: Structural formula of phenoxazine

This compound is a well known heterocyclic compound with electron
abundant oxygen and nitrogen heteroatom and hence, the physical and
chemical properties of phenoxazine make it suitable for marruacturing
dyes (2).
Molecules and polymers containing phen oxazinehave recently attractedmuch researcher's interest because of their unique ereciro-optical
properties and their resulting potential in different applicatior, ,u.h u,chemiluminescence, light-emitting diode and oiganic field_effect
transistors (3).
Also, phenoxazine derivatives play an important role as antiproliferative
agent with potential application both as anti-tumour and antimicrobial
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drugs (4-8). Phenoxazine has recently been used as a good reagent for
developing new spectrophotometric methods for the determination of
nitrite (9,10), residual chlorine in drinking and environmental water

samples (11). Atso, it was used for ozone monitoring in air (12)

All the published works dealing with phenoxazine derivatives showed

no official method for the determination of phenoxazine. The present

work deals with the fluorimetric method for the determination of
phenoxazine as a planar compound and fewer nano grams have been

detected in miceller medium which produced a moderate fluorescent
product which can be excited by wavelength of 312 nm xenon lines

producing a fluorescence band at 405 nm.

MATERIALS AND METHODS
Apparatus:
A Hewlett Packard (5452 A) diode affay spectrophotometer with a

response time of 0.1 s equipped with a I cm quartz cell was used to
carry out the absorbance measurements.

A Perkin-Elmer LS 50 Luminescence spectrophotometer equipped with
a 1-cm quartz cell was used to carry out the fluorescence measurements

using different values of the excitation and emission slit widths.
Reagents :

All the solutions were prepared from analytical grade chemicals.
Phenoxazine (PNZ) of 97% was supplied by Fluka (Buchs,Switzerland).
Absolute ethanol of 99.8% was obtained from Scharlau (Barcelona,

Spain), and hexa decyl trimethyl ammonium bromide (CTAB) of 99%
was supplied by Fluka. Ultra-pure water with a conductivity resistance
of 18.2 MO.cm was obtained from a Millipore Milli-Q system
(Bedford, MA).
A stock standard solution of phenoxazine (PNZ) daily prepared by
dissolving of 25mg of PNZ in 100 ml absolute ethanol to obtain 250
Eg.ml'r and working standard solutions were prepared from the stock
standard solution by diluting with absolute ethanol.
A solution of 5% (wlv) of hexa decyl trinethyl ammonium bromide
(CTAB) was prepared by dissolving 5 g of surfactant in 100 ml
distilled water and left over night for complete dissolution .

General Procedure:
Accurate volumes of working standard solution (10 xg.ml-t; of 0.05,
0.1,0.2,0.3, 0.4 and 0.5 ml were put into 6 volumetric flasks of 10 ml
capacity. Then 2 ml of 5% (wlv) CTAB was added to each volumetric
flask and the solutions were diluted to the mark with Ultra-pure water.
Fluorescence measurements were carried out at a wavelength of 405 nm
(I.*:312 nm) against a reagent blank prepared in the same way but
without PNZ.
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RESULTS AND DISCUSSION
Fluorescence of pheno xazine
Figure (2) shows the molecular absorption spectrum of 5 pg.d-rphenoxaz.ine prepared in a solution of 50i/o (v/v) .tt urrot which showsthree main_absorption bands at 2r2 ,235'and'at 3r2 nm, the laterabsorption band is the selective one .

Figure -,'.y;#iorption spe*ra 
"r;JJ;r-;-';'rH xazinerrr,,"" r, sov" rlnl

Figure - 3 shows the native fluorescence spectra of 500 ng.ml-rphenoxazine prepar.g. il 50% (v/v) rtt unoi, ;rd;; wavelength of 3 12nm as an exciting radiation . It can be ,..n ihut pi.ro"urine has a veryIow native fluorescence at 405 nm due to the solvent porarity andhydrogen-bonding characteristic which are very .riti.ut u..uu* tt.yaffect the nature of the excited state. Ars9, ,rr. prrrJr..""i".r*.;
quenches the fluorescence of the compound and it'was mentioned thatthere is often a rapid (r0-" to 10-r2) riorientation of solvent moleculesaround the excited species that occurs before photon emission(l4).other effect such as viscos_ity, porarity of the solvent and the pranar
thaRe of the phenoxazine id;i ma; nigt ty 

-..ar.. 
the nativefluorescence emission of this compound.

Figure -3: Fluorescence emission spectra of (a) 500 ng mr-r phenoxazin e in 50%o(v/v) ethanot , (b) t% crag and (cj soo nirll:, it.nor-in. insurfactant .

In analyical chemistry ,surfactants have been recognized as beingvery useful in analytical methodology such as in chromatography and
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luminescencespectroscopy(15.17).Also,itwasmentionedthatlocal
microenvironmentinamicelleraggregut"':dramaticallydifferenJ-from
that in the homog.r*t Urtt tot"uiioi which can lead to a significant

increase in photoluminescence and chemiluminescence quantum yield

(13). Therefore, 
-it. 

effect of different surfactants on the native

fluorescence intensity of phenoxazine was studied using anionic' non-

ionic and cationic surfactants such as sodium dodecyl benzene

surfonate, titron-xio0, hexa decyl pyridinum chloride and crAB' The

obtained results ,t o*eo that hexa il.yr trimethyl ammonium bromide

has dramaticatty .nrrun..o the native fluorescence intensity of

phenoxazin., unt in order to estimate the optimum concentration of

CTAB, fluorescence of 500 ng'ml'l phenox *t* solution was fixed

whilechangingthefinalCTABconcentration(from0.5to2%).The
results showed that on using of l% CTAB' a high enhanced

fluorescen.. i. u.t i"ued. FigurJ-3. shows that the high sensitivity and

selectivity *ni.rr outained i-s dependent on the fluorescence quantum

yieldofphenxazit'"t't'u'cedbythemicellersystemandnotbythe
miceller itself u..urr. of the back ground fluorescence of the blank

which is very low'

Analytical 
t?rtiir,."r features of the propose.d fluorimetric method refer

that the enhanced fluorescence intensity of ph.no*az\ne under optimum

experimental condition such as Beer's iaw limits, excitation slit width of

3.7 ,excitation" *uu.t.ngtt, of 312 nm and optimum miceller

concentrationofl%CTABaresummarizedinTable(1)

characteristics ofthe method for PNZ

士y=a+bX,a=intercept and b=S10pe

III榊胃鯉緊高
濯I轟ポ:酬t群繁F愚朧飩狙dttd“宙狙∞.

DetectiOn limit(1■・ml~

…

8+1.4386■

赫 n CO…
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Table…2:ApplicatiOn Ofthe proposed lnethOd fOr the deterlninatiOn OfphenOxazine

in spikedn sprked water sam
Water sample Conc.ofphil° Xazine ng Recovery % + RSD

Added Found

Tap water 100 104 104±0.20
200 208 104±2.25
300 300。92 100.3±0.25
400 402 100.50■2.30
500 478。90 95。 60■3.59

Irrigation water 100 104 104±0.39
200 186.40 94.34± 2.80
300 285 95± 1.20
400 391.58 97.89■ 0.60
500 488.80 97.80■ 0.lo*a Avcragc Of■

|

on using a cationic miceilar (crAB) for spectrofluorimetric
determination of phenoxazine, a high sensitivity or phenoxazine nativefluorescence enhanced by lo/o cTAB *u, u.hi.ved which enablingdetection of low concentration of phenoxazine in water sampres. Theproposed method might used for detecting of phenox azine in uiotogicatcomplex matrices for those who are under medical administration withphenoxazine derivatives.
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Mahmoud and Sarah

MATERIALS AND METHODS
Melting points were determined on Kamp melting point apparatus

and are uncoffected. The IR spectra (KBr discs) were recorded with a
pye- Unicam SP-300 Spectrometer. UV Spectra were recorded on

iiitachi-200O Spectrophotometer using absolute ethanol as

solvent.rHNMR spectra using (DMSO) as solvent. Elemental analysis

was done on a 1106 Carbo - Erba instrument'

preparation of 2- amino -5- mercapto- 1, 3, 4- thiadiazole (sr) .

This compound was prepared according to the method in the literature.

Mp. 234-236 C" (Lit .m.p. 232-234 C') (Tables I and 2)'

Preparation of 2-(5- mercapto '1,3,4- thiadiazol -2' yl) isoindolin-

1,3- Dione (Sz).

A mixture of compound (Sl) ( 0.01 mol ) and phthalic anhydride

(0.01 mol) was heated in oil bath at temperature 170-180 Co for 15

minutes , then cooled , the solid formed was recrystallized from ethanol

(Table land 3).

preparation of 2-(hydrazine carbonyl) -N- (5- mercapto -1, 3, 4-

thiadiazol - 2 -yl) benzamide (S3).

A mixture of compound (s, (0.005 mol) and hydrazine 99%

(0.005 mol) in absolute ethanol was refluxed for 6h., then cooled' The

excess solvent was evaporated then recrystallized from ethanol. (Tables

I and 4).

Preparation of 2-(3,5- Dimethyl -1H- pyrazol-l- carbonyl -N- (5-

mercapto 113,4' thiadiazol-2-yl) benzamide (Sn) "'

A mixture of compound (S3) (0.001 mol),with acetylacetone (0.001

mol) in absolute ethinol (20 ml) in presence of 5 drops of acetic acid

was refluxed for 7h. The mixture was concentrated under reduced

pressure, then filtered off, the solid formed recrystallized from ethanol.

(Table 1 and 5).

Preparation of Schiff bases (Ss-Sz).

A mixture of compound (s3) (0.001 mol) and an appropriate aryl

aldehydes or ketones (0.001 mol) in absolute ethanol (15 ml) with 5

drops of glacial acetic acid was refluxed for 6h. Then cooled and the

solid formed was filtered off and recrystallized from ethanol (Table I

and 6).
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Preparation of compounds (Ss-S12) e,

A mixture of compound (s3) (0.001 mol) and an appropriate anhydride
(0.001 mol) in glacial acetic acid was refluxed for iir. Then cooled and
filtered off, washed with distill water and recrystallized from ethanol
(Table I andT).

Preparation of compounds (513-516).
A mixture of compound (s3) (0.003 mol) and appropriate(aryl thio

isocyanate or aryliso cyanate (0.003 mol) or 1,4-toluenl-diisocyanate)
(0.0018 mol) in absolute ethanol (r5 ml) was refluxed for 5h. Tlie solid
formed recrystallized from ethanol (Tabie I and g,9).

able -l: sonre ph ies of cormoounds (S,-S
Compound

No.
M.P.

CO

Yield% Color Purification
Solvent

Molecular
formula

Si 234-236 85 Yc1low Ethanol C2N3S2H3
S2 240-242 90 DeepYellow Ethanol C16O2N3S2H5
S3 230-232 55 White Ethanol CroOzNsSrHq
S4 196-198 51 Yc110w Ethanol CrsOzNsSzHn
S5 188… 190 70 Orange Ethanol CrzOaNoSzHrz
S6 150‐ 152 65 Red Ethanol CrsO:NoSzHrz
Ｓ７ 172-174 53 Ye1low Ethanol CrzO2N5S2H13
S8 244-246 65 White Ethanol ClaOaN5S2He
S9 216-218 65 White Ethanol Cr+O+NsSzHrr
S10 206-208 60 White Ethanol C1804N5S2Hll
SH 218-220 65 White Ethanol CtsOsNrSrHrn
S12 224-226 65 Rosy Ethanol C1504N4S2HH
S13 180… 182 85 White Ethanol CrzOzNoS:Hra
S14 222…224 92 White Ethanol CzrOrNoSzHro
S15 214‐216 73 White Ethanol CrzOlNoSzHra
S16 236‐238 67 White Ethanol C17O3N6S2H13Cl

S17 300-302 76 White Ethanol CzqOoNrzSaHra

RESULTS AND DISCUSSION
The preparation of titled compound was carried out according to the
schemes (1,2). The 2-amino -5- mercapto- r,3,4- thiadiazor. [s,; hu,
been prepared by the reaction of thiosemic arbazid,e with csz in flr.
presence of anhydrous Na2CO3 and then converted into the deiivative
(Sz) by fusion of compound (S1) with phthalic anhydride at (170-lg0
co). Reaction between compound (S2) and hydrazine hydrate afforded
the acid hydrazide (sr) j, good yield. The rlaction of acid hydrazide
(S) with acetyl acetone in the pr.rrr.. of glaciar acetic acid as'cataryst
afforded pyrazole derivative (s+). IR spectrum of it showed the
disappearance of NH2 stretching bands and appearance of vibration
band (1620 cm-t) for (c:N). Th;IR spectrum showed NH2 and (N-H)
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Table -2: some data for

Com.
No.

U.V.(EtOH) Characteristic bands of I.R. spectra (cm-'.KBr disk)

耐
＜ｎｍ＞

εmax

%円
~

V(O―

課1

N―H)(
V

cm‐
1

(CT V (1詳 V (lPlV 0｀H2ム V

SI

308.0

273.0

239。0

５

５

８

１

０

１

3170 1597 748 2611 １

０

７

９

２

３

３

３

Tab -3: Some I data for und

Com.
No.

U.V.(EtOH) Characteristic bands of I.R. spectra 1cm-'.KBr diskl

面
＜ｎｍ＞

εmax

%別
‐O―H)(V

cnl‐
1

N‐H)(v
cnl‐

1

((1群 V (1詳
'

V`ド) VllFP)
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ABSTRACT
Some new aryl-3,6-diazahOmoadamantan der市

at市es,(Where the substituents arc

DtOn)are preparcd o cOndensatiOn of l■
l_

lil『11:liili!I:(1:iiIIよ [IIII‖
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lues like:micrOanalysis,FTIR spectra,

INTRODUCTIoN
The synthesis and application OfrnOnoaza,diaza and

triazamacrocyclic
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詰
enormOus interest and d市 ersity in

∬ 量
According to the Mannich's rea

里:計首婦ミ_:淵ξl::器珈蹴 amantan_9-one(B Structure)in a

dittIIIh」:::主altli(TitilalidicIIi nitration process for aryl-3,6-xture of   (H2S04/HN03,in
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a molar ratio of ( I : I ) guide to obtain nitro group in the para-position

of aromatic skeleton t 9 i. When ( B structure ) have been treated with

NaBHa as a reducin! agent , carbonyl group can be converted into

frVO.o"Vf group i, u g"ooJyield t 9 ] . In the recent years , reagent based

on aluminium find i"io. 
-applicatitn 

in organic synthesis because of

their ready availability , easy handling and low cgst [ 1l ] . The system

metallic of aluminium : nickel chloride hexahydratt in THF

chemoselectively reduces the double bond of a , B - unsaturated ketones

without effecting other reducible functional group like carbonyl and

estergrouPs[11]. 8 ,o

Synthesis and characterization of some new Diazahomoadamantan Derivatives
Abdel-Amir and Shukkur

ocH3

A structure
2-methoxyazaadamantan
d iazahomoadamantan-9-one

NH HN
,/\
\/\/\/\-,'lv

B structure
I -phenyl-3,6-

C structure
Tri s(ethylene)triam ine

MATERIALS AND METHODS
Chemicals and instruments

Reagents and solvents were of standard grade and used

without further puiifi cation . Crude tetramethylenediethylenetetramine (

teotropine ) was purified by recrystallization from isopropanol . Melting

points were determined using a Gallenkamp melting point apparatus and

u.. ,rn.o.rected . FTIR spectra were recorded on a Perkin - Elmer

l72OX FTIR spectrometei , KBr disc . Microanalysis were obtained

using a Carlo b,rba 1106 elemental analyzer . 'filtIMR spectra were

obtalned using a Bruker WM - 250 spectrometer in DMSO - d6 using

TMS as an intemal standard . The analysises were achieved in ( Institute

of organic chemistry , Lenine Street , Moscow - Russia ) .
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Typical procedure

Synthesis Of l_(m― Nitrophenyl)_3,6-diazahOmoadamantan… 9-One l

fol10ws:It was prepared according tO the published prOcedure[9]as

灘鸞鸞董鼎儡1榊
胤鰐刷鑑l常抵11」Ⅷ罵出rTちTttllT増讐置
flltered Off.The crude product was recrystallized frOm t01uene t0 0btain

鸞  藻

J絆 許 £ 榊 |

, stretching vibratiOn Of functiOnal

群准:鑑だ褻環]鳥 (tと‐柵V携∫
;H,JAB=13.5 Hz);cH(s,2.59,

lH);C6H4(m,7.5‐8.1,4H)。

6‐diazahOmoadamantan-9_01 2
正shed procedure[10]asお lb品 :

(15 mmole,o.6 gm)in 15 ml
solutiOn of l_(ln… nitrophenyl)_3,6-

:躍TttT]蠍
―
鵠rir器宙Iti£ 穏じ腫:群背11

:I脇児1:砒ξ跡鶏tiま″謂.I』鷺誡a踏葛胃t∬霊∬τ
猫織f疱詳駆欄 賣削義露:

滅i:lilitifllI:;iミЪi焦il::蔀∬:「
1:ili

l.:i[:,J#i:l勇
l'11111丁

:れ驚世i:滝軍旨;:ざt::
;OH(s,4.49,lH);CH-OH (
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Synthesis of 9-Oxoacetyl-1 -(m-nitrophenyl)-3,6-
diazahomoadamantan 3
A mixture of 1-(m-nitrophenyl)-3,6-diazahomoadamantan-9-ol Z (

2.45 mmole ,0.7 gm ) and7.5 ml of acetic anhydride in 4 ml hexane

were stirred and refluxed for 1.5 hr. The solvent was evaporated under a

reduced pressure . A solution of SYo NaOH was added to neutralize the
solution . The product was extracted with toluene (2x l0 ml ) . The
organic layer was dried over anhydrous MgSOa and filtered off. The
solvent was evaporated under a reduced pressure . The product was
purified by recrystallization from ethanol to obtain a yellowish - paige
material (1.97 mmole,0.65 9m,82%o yield ) .CrzHzNrOr ( M.wt:
330 ), microanalysis ( Found ; C, 61.4 ;H, 5.8 ; N, 19.2, Calc. ; C,
61.8 ; H,6.1 ;N, lg.4), ffi.p : 196- 198 oC 

.

Synthesis of 9-Oxoacetyl-1 -(m-aminophenyl)-3,6-
diazahomoadamantan 4
To a mixed solid mixture of aluminium powder ( l0 mmole ,0.58 gm ),
nickel chloride hexahydrate ( l5 mmole , 3.56 gm ) is added a solution
of 9-oxoacetyl-1-(m-nitrophenyl)-3,6-diazahomoadamantan I ( 0.9
mmole , 0.3 gm ) in freshly distilled 25 ml of TFIF at room temperature
. A vigorous exothermic reaction takes place immediately which
subsides for l5 minutes . The reaction mixture showed disappearance of
the starting material , then diluted with 25 ml of TFIF and filtered off .

Evaporation of the filtrate gave the crude product . Recrystallization
fromchloform-ethanol( 1 : I )gaveawhitematerial (
0.67 mmole ,0.2 gffi , 74% yield ) . C17H22N3O2 ( M.v\t : 300 ) ,

microanalysis ( Found; C,68.3 ;H,7.1 ; N, 13.7 , Calc. ; C,68; H,
7.3 ; N ,14), ffi.p : 144 - A6oC .

Synthesis of 9-Oxoacetyl-l-(m-acetamidophenyl)-3,6-
diazahomoadamantan !
The dry 9-oxoacetyl- I -(m-aminophenyl)-3,6-diazahomoadamantan 4 (

2.5 mmole , 0.75 gm ) in a beaker , 8 ml of acetic acid anhydride was

added to cover the solid completely .

The beaker was covered and set aside at room temperature
The mixture became warm spontaneously during 5 minutes and allowed
to proceed for 5 hrs . l0 ml of methylene chloride was added . The solid
product was collected by filtration , washed with 3 ml of methylene
chloride and dried at room temperature . Recrystallization from ethanol
gave awhite material (1.75 mmole,0.6 gm ,7lo yield ). CrqHzsNlOl
( M.wt:343 ), microanalysis ( Found :C,66.9;H,7.7; N, 12.8,
Calc. ;C ,66.4;H,7.3; N, 12.2 ), m.p: 204 -2060C .
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synthesis of 9-oximo-1-( m-nitrophenyl)-3,6-diazahomoadamantan
5.

A solution of hydroxylaminehydrochloride ( l0 mmole , 0.7 gm) in 5
ml of distilled water was added to a solution of l-(m-nitroprrenyty-:,0-
diazahomoadamantan-9-one I ( 5 mmole ,1.43 g- j in l-t of
distilled water at room temperature . The mixture stirred and heated at
60 -70 

oc for I hr. A solution of Na2co: ( r0 mmole, r.r gm ) in 5ml of distilled water was added . The mixture was heated for 30
minutes at 60 - 70 0c again , then filtered off . The crude product was
recrystallized from toluene to give a yellowish - white material (3.24
mmole, 0.98 gffi , 65% yield ) . CrsHrsN+O: ( M.wt : 3d2 1,
microanalysis ( Found ; C, 60.3 ; tI, 8.5 ;N,22.3, Calc. ; C, 59.6 ;H, 8.1 ; N, 21.8), m.p : 218 -22OoC .

Synthesis of 9-Amino- I -(m-aminophenyl)-3,6-diazahomoad amantan 7
Analogous to the procedure of 9-oxoacetyl-l_(m_

aminophenyl)-3,6-diazahomoadamantan 4 . Aluminium powder ( 15
mmole , 0.88 gm ) , NiCl2.6H2O ( 22.5 mmole , 5.34 g- ) and 9_
oximo-1-( m-nitrophenyl)-3,6-diazahomoadamantan 6 f o.q mmole ,
0.27 gm ) . Recrystallization from hexane gave a white material ( 0.66
mmole, 0.17 gffi , 76 % yield ) . CrsHzr\ ( M.vvt : 257 ),
microanalysis ( Found ; C, 69.7;tI, 8.5 ;N,22.3, Calc. ; C,70 ;H,
8.1 ;N,21.8),m.p :773-fi50c 

.

RESULTS AND DISCUSSION
A survey of diazahomoadamantan chemistry in recent years

showed their importance in organic chemistry due to among other
reasons their microbial effects , their roles as accelerators in rubber,s
industry and their thermal stability | 4, g - l0 I . The present
investigation describes the synthesis of some new
aryldiazahomoadamantan derivatives ( scheme 2 andscheme 3 ),
which were containing a substituted groups in the meta - position of tire
aromatic skeleton and a functional group in a position of carbon no. ( Ce
) of the aliphatic skeleton . The synthetic strategy is based on the
Mannich's reaction in the present work . Kuznetsov and co - workers
have prepared para isomer of l-(p-nitrophenyl )-3,6
diazahomoadamantan-9-one derivatives in good yields and explained
the synthesis , mechanism, characterization and stereochemistry l4 ,7
- 8 ] In previous work , wo prepared meta - isomer of 

-1-(m-

nitrophenyl )-3,6 -diazahomoadamantan-9-one I and l-(m-nitrophenyl
)-3,6 -diazahomoadamantan-9-ol2 in selective yields lg - ro j. rtrecondensation of m-nitrobenzylmethylketone ,
tetramethylenediethylenetetramine ( trade's nomenclature - teotropine )
and acetic acid in isopropanol are capable of producing the major
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product 1-(m-nitrophenyl )-3,64iazahomoadamantan-9-one 1 ( 65%

yi.fa, in a molar ratioof 1:1:3 ).It is known that the reduction of

lompound 1 with NaBH4 converts carbonyl group into hydroxyl group

to get 1-(m-nitrophenyl)-3 ,64iazahomoadamantan-9-ol Z ( 8l% yield ,

in a molar ratio of f :i ) . Based on the encouraging results , we carried

out the acetylation of hydroxyl group when compound 2 reacted with

excess of acetic anhydride to obtain 9-oxoacetyl-l-(m-nitrophenyl)-3,6-

diazahomoadamantan 3. ( 82% yield ) . We wish to report that the

metallic system of ( Al-Nicl2.6H2o / substrate in THF , in a molar ratio

of 10:15:0.9 ) is very efficientlY

CH3

+

N02

m‐Nitrobenzylmethylketone

1-(m-N itrophe nyl)-3,6-di azahomoadamantan-9-on e t
N02

Scheme-l: The reaction of synthesis the starting material of 1-(m-nitrophenyl)-3,6-

diazahomoadamantan-9-one 1 [ 9 ]

reduces nitro group of compound 3 into amino group to give 9'
oxoacetyl- I -(m-aminophenyl)-3 ,6-diazahomoadamantan L ( 7 4% yield )
in a neutral condition, a short time reaction and a simple procedure '

Anhydrous NiClz does not react with aluminium powder even after long

.*potr.. . Addition of few drops of HzO to this system initiates a

vigorous exothermic reaction with evolution of H2 and formation of a
black precipitate which probably is NiO . The hydrogen might be

produced UV aluminium with HCI generated from hydrolysis of
ir.tiCtr.OHZO . Thus , the reduction of nitro group is probably due to

electron transfer from NiO to the substrate . In compound 4 , amino

group can be acetylated when sufficient acetic acid anhydride was

coreied the solid material completely in CH2CI2 solvent to obtain 9-

oxoacetyl-l-(m-acetamidophenyl)-3,6-diazahomoadamantan 5 ( 7 l%

lsopropnol
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yield)。 The 9‐oxi■0_1_(mttnitrOphenyl)_3,6-diazahOmoadamantan 6
Can be Obtained frOn■  the reactiOn between cOmpOund l and
NH20HoHCI with Na2C03(65%yield,in a mOlar rati0 0f l:2.5:2.5)。

The metallic system of(Al‐
NiC12・ 6H20/Substrate in THF and a m01ar

ratio Of 15:22.5:0。 9)reduces Oxirno group and nitrO group(cOmpound
6 )together intO twO various pOsitiOns in aliphatic and aromatic
skeletOns   tO    obtain   9_amino‐

1_(m― aminOphenyl)_3,6‐
diazahOmoadamantan z(76%yield),(scheme 3).FTIR spectra of all
compounds shOwed bands Ofthe stretching vibratiOns due tO(c=0,

N02,NH2,NH,oH and c=N)groups in regions 1710-1735 cm‐
1

罷∬%11磁出韓:ξ3111,請
lCrfll::鳳ぱ犠轟

1,1:

expected rati0 0f aliphatic tO aromatic prOtOns were Observed . The

protOns of(NCH2C)grOup for diazahOmoadamantan der市
at市es have

お F13ttth穏 贄 L錫 ≒ 鞘 胤 isTttL叢
鵠 』葛

柵 il」Ila「バ1111:t】fi°

und(3.1 -3.6 ppnl)。  Some representative
W compounds are gathered in(table l).The

nlicrOanalysis fbr these new cOmpounds agreed well with the calculated

values.

° C°CH 3

０
３
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２
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Table -l: The 'HNMR and FTIR data for the new compounds

FTIR spectra,
wave number
in
( cm-' )

'HNMR spectra ( Chem. Shift , ppm ) in DMSO - do solvent ' singlet

signal at 2.5 PPm

C6H4(M),OCOCH3(
s),NCOCH3(S), C=
N-OH(Sb), NH2J"h

℃6H4=7.6-8.1, COCH3

c=0(1730),
NH2(3420,

E6Ho=z5 -3.1 , NHz
=3.7,COCH3=1・ 3

oc=0(1730
),NC~0  (
1710),NH(

C6H4=7.6-8.1,   NH
=3.7,OCOCH3=2.6,
NCOCH3=1・ 3

OH(3450,
3110),C=N(
1630),N02(
1355,1530

C6H4=7.6-8.2,
C=N¨OH=9.5

NH2(3430,
3310,3200)

…

.8,  NH2
aliptr.= 3.5 , NHz

Synthesis and characterization of some new Diazahomoadamantan 
"tt'ut'T;O"l-Amir and Shukkur

"nJd,
'Jes: AB system '

Q

Excess Al - NiCt2.6H2 O

N02

THF
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The present investigation furnished effective routes for synthesis of fivenew aryldiazahomoadamantan derivatives in setective yields by using(cH3co)2o , Al-Nicr2.6H2o and NH2oH.HCI u, ..ug.nts . Synthesis,optimization and characteri zation of aryldiazahomoadam antanderivatives with the base of Mannich,s reaction ij. the starting materialonly are described herein . The reactions are operationalry simple anduse the effective metailic system i, the first witharyldiazahomoadamantan derivatives t; fulfill the reduction of nitro andoximo groups into amino group . Th" 'frMR , FTIR spectra andmicroanalysis were done successfully to determine the structures oftheses new compounds .
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ABSTRACT
In this work 2-(4-bromo phenyl)-4H-1,3-benzodioxin-4- one (l) was prepared

from the reaction of salicylic acid with 4-bromo benzalehyde in the presence AlC13-
CHTCOOH and then converted into N-amino derivative (2) by reaction with
hydrazine hydrate.The derivatives (3-7) were prepared from appropriate
anhydraides and N-amino derivative (2).The azomethines (g-15) were prepared
from the comesponding aryl aldehydes or Ketones and N-amino derivatiu. 1Z;
which upon treatment with aroyl chloride and o-mercapto acetic acid yielded tire
correspondin g derivatives ( I 6- 1 9) and (20-23) respectively.

INTRODUCTION
1,3-Benzodioxine derivatives are interesting series of heterocyclic

compounds which have been shown to be diverse fungicidal and
bactercidal properties (r-5). Also |,3-oxazine ring system occurs
naturally as part of oxazinomcin and ansamycin antibiotics(6). Schiff
bases have also widely reported to be biologically versatile compounds
having antifungal herbicidal and plant growth regulating
propertiest"o'.Moreover derivatives of cyclic amide,thiozolidine-4-one
moietres and acid chloride addition product are known to exhibit
various biological activity(e).
we now report on the synthesis of compounds derivative from 2-(4-
bromo phenyl)-4H-1,3-benzodioxine-4-one containing N-amino,
azomethine, phthalimide moieties and derivating that obtained from
azomethines with aroyl chloride and cr-mercapto acetic acid with
pulpose of investigating in future their possible biological actives.

MATERIALS AND METHODS
Melting points were determined in open capillary tubes on a Gallen

kamp melting point apparatus and uncorrected.
The IR spectra (KBr disc were recorded with Shimadzu-2N, FTIR -
8400 S. UV Spectra were recorded on Varian, UV-Vis
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spectrophotometer using absolute ethanol as solvent . rfil{MR spectra

were recorded on Bruker spectrophotometer model ultra shield at 300

MHZ in DMSO-d6 solution with the TMS as internal standard .

Synthesis of 2-(4-bromo phenyl)-4H-l,3-benzodioxin-4-one (11t 
t ol

A mixture of salysilic acid (0.025 mole),4-bromobenzaldyehyde (0.05

mole) and aluminium chloride (0.02 mole) in acetic acid (50 ml) was

stirred for 48 hrs at 25o water (200 ml) was slowly added to the reaction

mixture which was then the precipitate formed was filtered ofl and

recrystallized from ethanol to give compounds(l).
Synthesis of 3-Amino-2-(4-bromo phenyl)-2,3-dihydro-4H-1,3-
b enzoxazin-4-on e (2;t t t I

To a solution of compound (1) (0.01 mole) in 50 ml of absolute

ethanol and hydrazine hydrate (0.03 mole) , were reluxed for 6hrs.

Cooling ,the precipitate formed was filtered off and recrystallized from
ethanol to give compound (2).
Synthesis of l-12-(4-bromo. phenyl)-4-oxo-2H-1,3-benzoxain-3(4H)-
yi1-ru-tyl-2,5-dione (3-71{ t' )

To a stining solution of compound (2) (0.01 mole) in acetic acid
(15m1) appropriate anhydride for (8hrs) and cooled to room temperature

.The precipitate and recryctallized from aqueous ethanol to give

compounds(3-7).
Synihesis of Schiff bases (8-t5;ttl
General procedure
To stirring solute of compound(2) (0.0lmole) in absolute

ethanol(15m1) appropriate aldehydes or ketone (0.01 mole) was added

,the mixture was refluxed for (6hrs) and cooled to room temperature
.The precipitate was filtered and recrystallized from ethanol.

Synthesis of N-[2-(4-bromo phenyl)-4-oxo-4H-benzo(C) [1,3] oxazin-
3-yt1 -N- lchlo ro{Aryl)-methyt; i,A-Oinitro-benza mide (l 6- t 9;tel

To a stirring solution of a compounds (9,10,13,14) (0.005 mole ) in dry
benzene (10 ml), 2,4-dinitrobenzoyl chloride (0.005 mole) in dry
benzene (10 ml) was added dropwise ,the mixture reaction was

refluxed for (lhr), after cooling, the precipitate was filtered and

recrystallized from benzene.

Syn thesis of 2 -(4-bro m o ph enyl)-3- [2-m ethyl-4-oxo-2-( I H-Aryl)- 1,3-
thiazolidin-3-yll -2,3-dihydro-4H-1,3-benzoxazine-4-one (20-23)0)
A mixture of azomethine derivative (8,11,12,15) (0.01 mole) and

mercapto acetic acid(lml), in dry toluene(l5ml), were refluxed for
(5hrs).The solvent was then distilled in vacuum and the obtained
precipitate was filtered and recrystallized from xylene.

88



Al- Mustansiriya J. Sci Vol.22,Nol,2011

ArT/N―←f

^S (20‐23)

○

Ar=               Br

R=H,cH3

Arギ_ζ
FF=(D  (〕

1  (16‐
19)

Ar

r=0-Q
|

N02

R=

′
Ｒ 〓

Scheme (l)

HSCH2CO?H

89

CH3C00H

ALC13

ＮＡｒ
均

８

″
町



Synthesis Of 2-(4-Bromophenyl)-4H-1,3-Benzodioxin-4-One 
?:t#::t;":a"mmed , Wafaa and rsmaa

RESULTS AND DISCUSSION
The new derivatives of compound (l) were prepared following the

reaction sequences depicted in scheme 1. The starting material for tle
synthesis oi the targeted compounds is 2-(4-bromo phenyl)-4H-lt?-

benzodioxin-4-one 1i;wfrictr wr* prepared by the reaction of salysilic

acid with 4-bromobenzaldehyde in the presence of AICI3-CH:COOH

(Table l).The formation of this compound was indic1L.9 uv-presenc.e in

their IR spectra of the carbonyl group (c:o) at 1695 cm'' combined

with the iirupp.urance of the (o-H) stretching bands. uv spectra of

compound (1j mostly showed intense maxima at 259 nm and 308 nm

which belonged to n-+n* and n--n* transition respectively. 
tliltnvm.

also showed aromatic proton as multiplit at (7.6 - 8.7) ppm and (- o -
CH - O -) as singlet ui (l.Z) ppm. Reaction between compound (l) and

hydrazine hydrate afforded the N-u-ino derivative (2) in good yield

(table 1). The spectrum showed the (N-H) stretching absorption near

\lsi,lz'sz.*' "ra 
the (C:o) stretching one at 1687cm-'.UV spectrum

of compound (2) mostly showed intense maxima at220 nm and 309 nm

which telonged to zr---+ru* and n--'zr* electronic transition respectively.

'ffNUn alsJsho*ed aromatic proton as multiplit at (7.2 - 8.0) ppm and

(- NHz) as singlet at (4.4) pprn.Reaction of the N-amino derivative (2)

with deferent anhydraides (malice,3,4-dichloro malice, phthalic unt-s-

nitophthalic) in acetic acid gave the derivatives(3-7) (table l),The

formation of these derivatives was indicated by the presence in their IR

spectra of the (c:o) stretching bands at 1673-l695cm-r combined with

the disappearance of the NH2 stretching band. UV .spectra showed

intense maxima at 229-284nm and 309-323nm which belonged to

lt--r.n* and n---zr* transition respectively. 
tlilrllv{R. of compound (7) also

showed aromatic proton as multiplit at (7.2 - 8.0) ppm and (- o - cH -
N -) as singlet at (Z.O) ppm and disappearances of (NH2) area absorption

proton NMR-Condensation 
of compound (2) with aryl aldehydes and ketones in

absolute ethanol guu. th. Schiff bases (8-15) (table 2)' The formation of

these azomethine-s was indicated by the presence in their IR. spectra of

the azomethine (cH:N) stretchingtands at (1624-1629) cm-r combined

with the disappearance also of the NH2 stretching band .uv. spectra

showed mainiy intense maxima at 205-221nm and 309-382nm which

belonged to r->n* and n---zr* transition respectively .Treatment of

some-ubor. Schiff bases with acid chloride led to the formation of

derivative(16-19) (Table3) where the cl and Arco were introduced in

the same step of the reaction The IR spectra of these derivatives

showed the disappearance of absorption bands of (CH:N) in the region

1624-1629 .m-'- combined with the appearance of absorption bands at

1675-1705 cm-r and 801-808 cm-r which were attributed to C:O and
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C-Cl stretching bands .UV spectra of these derivatives showed intense
maxima at 232-236 nm and 303-322nm due to fi,---,tt* and n--n*
transitions, furthermore, some schiff bases were cyclo-condensed with
CI, -mercapto acetic acid to give the thiazolidine-4-ones(2 o_23) (table
4),IR spectra showed the stretching bands at l6gg-l697cm-t roi 1d:o;group combined with the disappearance of the (c:N) streiching
bands.uv.spectra showed mostly lntense maxima at 230-23gnm and
250-289nm due to n--->n* and n---+ru* respectively.

Table-l: Properties of a compounds (l-7)
0

呻
Com.
No.

―
X―

・
Ｐ

ｏ

Ｍ

Ｃ

Yield

%
Spectra

data
IR cm‐

1

UV.λ !m、

(EtOH)
1 ―O… 79-81 58% 308,259,20

8

1695(C=O),3082(C―H)ar,

585(C=C)1201(C¨ O),

____ 758(C‐ Br)
2

|

―N‐NH2

２２０
．

２２２

62% 309,220 3358,3282N―H),

3039(C‐ H)ar,1687(C=O),
1591(C=C),

_二23(C―Br),1219(C_O)
3 O

―轟`N中
0

２０４

ｅｃｏ ｍ
ｄ

71% 309,259 3080(C― H)at2920(C― H),

1690,1687(C=O),1585

(C=C),700(C― B0

4

_椰ェ
２３４

．　

ｅｃｏ ｍ
ｄ

86% 310,255 3047(C¨ H)ar,1690,
1675(C=O),1585(C=C),

700(C‐Br),806(C―Cl)

5 ‐９９
．

２０３

89% 308,284 3050(C‐ H)at 1695,
1677(C=O),1587(C=C),

709(C… Br)。

6 ○

― 麟

N02 200
decom.

53% 309,284,26

4
3091(C― H)ar,

1689,1671(C=0),

1583(C=C),750(C‐Bり ,

1453rN「 ).ヽ

7

一‐
『　　一

241-

245
88% 323,229 3066(C¨ H)ar,

1691,1673(C=O),

1580(C=C),725(C―Bぅ。
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Table-2: Properties of a compounds (8-15)
o

o."*5}:
Comp.

No.
R R｀

。
Ｐ

ｏ

Ｍ

Ｃ

Yield

%
Spectra data IR cm‐

:

UV.λmx(EtOH)

8

CH3

184-186 71% 322,205 1680(C=O),1624(C=N),

3070(C― Har),1587(C=C),

709(C‐Br),2950(C‐ Hal)

9

H

157… 159 78% 339,300,219 3421(OH),3050(C‐ Har),

1626(C=N),1687(C=O),

732(C‐Br),1570(C=Car)

10

CH3 ゆ＼
215-

decopm.
84% 311,221 3056(C― Har),2941(C― Hal),

1626(C=N),1690(C=O),

1585(C=C),700(C― Bう

CH3 ゆ
/ 228…230 69% 310,221 3050(C― Har),2939(C‐ Hal),

1680(C=0),1626(C=N),

1583(C=Car),704(C‐ Br)
つ
ん

H

Cl

198-201 81 309,221 3040(C― Har),1688(C=O),

1625(C=N),1587(C=Car),

702(C―Bo,808(C‐ Cl)

13

H

210…204 85% 309,220 3080(C¨ Har),1699(C=O),

1624(C=N),1583(C=CaO,
1398,1629o02),700(C‐ Bう

14 ‐H

N(CH3)2

206‐209 92% 382,222,310 3070(C‐ Har),2939(C― H),

1683(C=O),1624(C=N),

1583(C=Car),705(C― Bう

く
υ Ḧ

〔t〕＼
169‐ 172 90% 310,220 3380(O‐H),1685(C=O),

(1629(C=N),3093(C― Har).

1545(C=Car),2964(C‐Hal),

725(C―Br)。
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Table -3: Properties of a compounds(16_19)

式 |́―ロトご
ひ。「

°d

Com
p.

No.

R R｀
・
Ｐ

。

Ｍ

Ｃ

Ｙｉｅ
ｄ

％
帥ｄａｔａ

Ｓ

IR cm~I

UV.λmx(Et

OH)
16 H

一　

　

　

　

　

＞
２鴫

Φ
“

145
decom

p.

７３

％

310,203,23

2 」棚踪鍵

`難

翫お摯),

721(C_Bり ,808(C―CI)

17 H

ヶ

N02 195‐

198

７７

％

309,205,23

5 L職:蹟

_  805(C― CI)
18 H ′

ゝ 〕

/OH 149
decom

p.

８‐

％

　

　

一６４

％

322,212,23

6 盪粥瓶
19 CH

3 ④ ＼
201-

203
303,207,23

2 秒 撼 i縣

Comp.
No.

R R｀ ⅣI.P

C°

Yield

%
Spectra data IR cm‐

1

3466(0-H),3030(C_H)ar,2929(C…

H),1690-
バ07r`へ =∩、1く′く′′¬_ハヽつξo/ハ 、 、

UV.λmx(EtOH)

20 H

0＼
OH

89‐

93
60% 205,238,277

21 CH3 〔奪〕
/ H8‐

120
53% 250,279,234

1698-1677(C=〇),1520(C=c),

2956(C_H),1688(C=o),

__二 584(C=c),721(C_Br)

22 CH3 132-

135

69% 206,230,280

23 H

中
Cl

165‐

168
55% 204,233,289

1,I:51i:≧問ll∫1)どと;駕l,1
Bo823(C―Cl)
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ABSTRACT
There are many factors effecting on the group IIIA ions extraction by the macrocyclic (crown ether l8c6): solvint effect, the pH range, ionic radius, the crownether structure or the cavity size and the anion size.
Th.g l:1:3 complex (Metal: Ligand: Anion) is the most stabre, when the ionicradius of the cation fits the size of the crown ether (lgc6) cavity, otherwise, the
:l1bilily of the complex is poorer and the extraction decreases, if the relative size of
(18C6) cavity was very different from the ionic of the metal ion, then thedistribution coefficient (Kp) and extraction percentage (Eyo) decrease, or the solventeffect, rhe relative efficiencies of the extraction or irrelcun,;i;fi, 'Tji5'"0**.0
depend on the number of carbon atoms in the sorvent, cH3oH,cHrcHzoH,
CH3CH2CH2oH. pH effect when the concentration of solution is (0.25M) and thetemperature 27oc, Ko and (E%) varues increase when pH between l1-3:ifb; G;r.extraction and between.pH values (l-a) for In3* and 13* .*t.u.tior, if the pH valuemore than 4 the extraction of metal ions decreases. rhe greatlst extraction for IIIAions follow the sequence : Tr3*>In3*>Ga3* depend on the;;i;, of the ions.

The extraction increase when the sizl of the counter ion was large and theextraction efficiency was found to foilow the sequence t->og->gr->cr- under thesame conditions.

L週 |
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ミヽ11立 I~>OH‐ >B
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鼻椰 獣 雌interfering iOns, i. g。 , by solvent extractiOn,〔
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being superseded by faster and more sensitive volumetric and

colorimetric method (3, 4).
In this study crown ether (18C6) has been used for IIIA metal

ions (Ga3*, Int*, TI3*) extraction. The relation between the stability of
complexes in solution and their extractability, generally the recovery of
more stable complexes is greater than that of less stable ones (5).

MATERIALS AND METHODS
Oxygen macrocyclic (18C6) the best known of the crown ethers was

obtained for the first time by Pederson (6). The cyclization of an open-

chain precursor yielded only 1.8% of the crown ether.

,}o
\

HO(CH2CH2OH)5CH2CH2C| @[ a"l__o

(o)
\,/-\,/

Five years later, Green and Kristianse prepared the same macro-cycle
by the l:l cyclization of two fragmentation in a yield greater 30o/o

(r""*\2 (--"--)
The complexation dependence(7)on the size of the cat ion (Ga3*,

令
⊃

In3*, Tl3*; and the macro cycle and to propose the famous principle
stating that the most stable complexes are formed when the macro

cyclic cavity size matches the cat ion size.

In this study one of these ions matches the cavity size of crown

ether because the cavity diameter is much large than the diameter of
metals (18C6:2.67oA>Tl:l.4oA>In:l .32" A>Ga--I. l3"AX8), when

determine the distribution coefficient (Kn) and extraction percentage

(E%) for 2 lO-3Mhalide salt (GaCl3, InCl3, TlCl3) extraction with crown

ether in O.25Methanol solution at pH equal (3.5-4.0) at27oC is shown at

table (l).
The extraction yield in Tl3* ions is a greatest and In3* extraction is

larger than Ga3*. The remaining concentration of salt after shaking

determine by U.V. Spectroscopy (9).
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Table -1 : Describe the cavity diameter effect of IIIA (Gu'*, In3*, Tl3) extraction by
crown ether (18C6) at 27oC.oHrunse ,3-5-4-0) 0 25M efhanol solrrrinn

Which Kp: distribution coefficient Cuo: remaining concentration Eyo
extraction percentage, Cor: extraction concentration
KD=」 L2二 * ;;1::―…………―………――――――(1) E%=等 *100… ……―――………―――……―(2)

v : volume of sample, w: gram the weight of crown ether was added.

（
】西
ｍ
ｏ
日

2.55

2.5

2.45

Fig -1 : The relation between
for (18C6) in ethanol solution

1.5

Radius lons,A°

log KD Values and the radius

at 27°C

2.4

|

Ⅲ A metals

Solvent Effect
Crownurown ether recovers metal ions by forming stable (10) cationic
complexes or neutral complex when the solution contains excess

ether metal by forming

concentration of an ion.
The stability and extraction ratio of complexes
different factors and the solvent one of them.
This study examines three types of alcohol used as
ethanol and propanol. The effect of these three

lons

are effected with

solvents methanol,
types of alcohol
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crown ether (18c6) at 27"c,pH range (3.5-4.0) 0.25M ethanolsolution
Cation (Caq)*lo

NIIo1/1

Extraction

Concentration

(CoO Mo1/1

Distribution
Coefficient

Kp

ｇ

　
Ｄ

Ｏ

Ｋ

Ｌ Extraction
Percentage

E%

Shaking

Time
(min。 )

Radius
Ions Ao

M3*
Ga'† 6.52 4-35*10づ 2.06.748 2.31 67.42 40 0.62
In'† 4.49 4.45*10‐ ' 264.298 2.42 72.56 40 0.81
T16+ 4.54 4。55*10~5 340.528 2.53 77.31 40 0.95

0 0.5
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illustrated at table (2) for IIIA (Ga3*, Ir'*, Tl3*) ions extraction by crown

ether (18C6) at constant temp. 27oC and pH range (3.5-4'0)'

The effect depends on the number of carbon atoms in the solvent.

The extraction ratio increases when the number carbon atoms decreases,

that the distribution coefficient (Kp)and extraction percentage (E%)

increase for the following sequence was obtained

CH3OH>CH3 CH2OH>CH3CH2CHzOH'
Table (2) illustrates the effect of two factors, the first one solvent effect

and the other is cavity diameter of the ions.

of sol

T=2* emp.

Table‐2:IIIA ion extraction with(18C6)at 21‐ .5-4.0), 3 types of solvent

No. Solvent Cation Caq■ 10‐・

ルlo1/1 Ｑ
剛

KD Log
Kn

E% Shaking
Time min.

1 Methanol
CH30H
O.25M

ば
‐ｎ３＋Ｆ

４

２

６

０

９

０

６

４

４

.396■ 10‐
」

.508Ⅲ 10‐
3

.594*10‐
3

231.125

306.504

392.610

６

８

９

３

４

５

２

２

２

69.82

75.41

79.71

40

2 Ethanol

CH3CH20H
O.25M

Ga'十

In
3+

T13+

２

９

４

５

４

５

６

５

４

.348■ 10‐
5

.451■ 10‐
3

.546■ 10‐
3

206.748

264.298

340.528

2.31

2.42

2.53

67.42

72.56

77.31

40

3 Propanol

CH3(CH2)20H
O.25M

GaFt

ln3+

T13+

２

１

７

３

５

４

７

６

５

.268* 10"

.349* l0r

.453* 103

173.224

207.219

265.630

３

１

２

２

３

４

２

２

２

43.63

67.45

72.66

40

Note: C. 10‐'M,T H=3.5‐4

∩
］Ｍ
¨
Ｏ
目

一
Ga

―
:n

―
¬

Solvent

Fig. -Z: Solvent effect on the IIIA ions extraction with crown ether (18C6) in

pr.r.n.. of three solvent 1-methanol,2-ethanol and 3-propanol
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Anion Effect
The second factor that defects (Ga3*, In3*, Tl3*y ions extraction by crown
ether (18C6) is the volume of anion uses in the complexation. In this
study of extraction when the concentration of solution, temperature and
pH range was constant, extraction efficiency decreases according to the
following sequence of anion I->OH->CI->Br-.

Generally the extraction ratio increases when the radius of anion
or the volume of the anion increases, because rapid and easy
precipitation of complex formed. Table (3) illustrated the anionic effect
from (Ga3*, In'*, Tl3*) ions extraction with 0.25M methanol solution but
table (4) illustrated the same anion effect under the same condition, with
propanol solution.

Table-3:Ani ffec

4

∩
］Ｍ

“
Ｏ
日

５

　

　

２

　

　

５

１

一Fig. -3: Anionic effect
solution I -Ga3*, 2-In3*,

of IIIA ions extraction by crown ether with 0.25M methanol
3-Tl3*

:Anlon ellect irOm lllA ions cxtraction with O.25]Ⅵ  CH30H SOlution
No. Cation Anion (Carl)*10 (Cor KD Lon KD E%

1

Gaう
十

C「

Br
I‐

OH~

7.28

6.35

5。 14

5.71

1。272*

1.365*

1.486*

1.429*

0‐
D

O-3

0‐
3

0‐
3

174.725

214.960

289。 105

250.262

2.24

2.33

2.46

2.39

63.64

68.26

74.33

71.45

2

In,十 Cl~

B「

I‐

OH~

6.50

5.81

4.38

5。 18

1.350*

1.419*

1.562*

1.482*

0‐
´

0‐
3

0-3

0‐
3

207.692

244.234

356.621

286.100

2.31

2.38

2.55

2.95

67.51

70.95

78。 12

74.13

3

Tl,十 Cl‐

Br‐

I‐

OH~

6.16

5.49

4.0

4.96

1.384*

1.451*

1.600*

1.504*

０

０

０

０

224.675

264.289

400.000

303.225

2.35

2.42

2.60

2.48

69.22

72.55

80.02

75.24

99

―
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pH Effect
The third factor, which effected from IIIA ions extraction by

crown ether (18C6) with 0.25M ethanol solution, was the pH value of

the solution. In this study we showed the distribution coefficient

(Kp)and extraction percentage (E%) values increase when the acidity of

the solution decrease or when the pH values increase, between (l-3.5)

from Ga3* extraction and (l-4) from In3* and Tl'* extraction, but when

the pH values increase after (pH:4). The (Kp) and @n values decrease

at the same condition. The best pH solution from Ga3* extraction was

(pH:3.5) and from in3* and Tl3* the best pH equal (a). Table ( )

illustrated the relation between pH values and log Kp'

The Factors Effect of IIIA (Ga3', In3*, Tl3') Extraction by Crown Ether (18C6)
Hadi

Table -4:
solution,

pH effect from IIIA ions extraction with crown ether (18C6), methanol

at27oC

2.5

pH
Fig -4: Extraction of IIIA ions with 0.25M methanol solution of crown ether (18C6),

describe the pH solution effect

∩
Ｖ
出

¨
Ｏ
ロ

2.8

2.6

2.4

100

E% Log Ko KD
pH

Ga'- In' Tl Ga In,十 Tl' Ga'- In,7 TIJ*

5s.0 59.1 64.0 2.47 2.52 2.58 296.05 335.55 382.13 L0

69.4 6r.4 70.2 2.65 2.56 2.66 256.01 364。35 465.01 2.0

71.5 65.3 74.1 2.61 2.59 2.70 477.89 393.06 506。 18 2.5

72.2 66.2 75.2 2.69 2.61 2.73 292.23 414.86 543.32 3.0

75.6 72.1 78.8 2.72 2.67 2.78 532.11 477。 97 606.24 3.5

72.2 79.0 81 .5 2.70 2.75 2.80 506.21 573.03 635.41 4.0

70.5 75.9 74.0 2.66 2.73 2.77 464.94 543.25 598.04 5.0

58.2 65.0 58.2 2.50 2.60 2.67 321.02 406.82 477.98 6.0
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RESULTS AND DISCUSSION
The characteristic chemistry of crown ether involves

complexation of the ether oxygen with (Gat*, Ir'* and Tl3*) ionic
species.

This is termed host-guest. The purpose of this study is illustrated
the effect of solvent, pH and anion of IIIA cation extraction by l g-
crown-6 from the solvent effect uses three types of alcohol, the number
of carbon atoms was the different between these solvent (methanol,
ethanol and propanol), for the following sequence was obtained
cH3oH>cH3cH2oH>cH3cH2cH2oH from IIIA extraction when
determine the extraction ratio of the three cation at different values of
pH solution, show the extraction of IIIA ions increase when the pH
values increase from pH range (l-4), after that range the extraction
decrease if the pH solution greater than (pH:4). The anion effect is the
third factor studied, w€ show the distribution coefficient (Kp) and
extraction percent, (E%) decreases when the radius of the anion
decreases, the following sequence of the anions studies show I->oH-
>Br'>cl', at the same condition from (temperature, pH of solution and
solution type).
The reaction of IIIA ions with crown ether extraction system.
iyluc3 Lo. * 3Aao -- MLA:
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ABSTRACT

搬聾欄螂群麟路:辮T[靱T緊
)ranging frOm l.lt0 3.l min~1.

網な穏寵獅:TT:踊錦獅塁Thd背鵠l鍵
'瀧TT踏:蹴

Y面
面°n° t the“ gκe of∝ぃ副h■y∝∬器ごIlttTは穏ふ翼柵:常Yal.rarlon or me oegree ol crystallinity orthe ordering of a disordering structure andthe nature of the cellulosic material.

INTRODUCTION
The thermogravimetric analysis (T.G.A.) is widely used as amethod to investigate the thermal 

-decomposition 
.f polymers and to

determine some kinetic parameters such is rate of decomposition (k)
order of reaction (n) and activation energy (E,Xl). The values of these
parameters can be of major importance in the elucidation of the
mechanisms involved in porymer degradation(2) and in the estimation
of the thermal stability of polymer(3). Many authors(4) studied and
discussed the qualitative and quantitative estimation of thermal
degradation of the polymers.

The electrical properties of the cellulosic materials were tackled
previously(s-10). To the authors knowledge the only work concerning
the thermal properties of cellulosic materials was that reported by
Shafizadeh(11) and chatterjee(12). The present investigation aims at
studying the effect of the cellulosic natureind the degree of crystallinity
on the thermal degradation of some cellulosic materiils. Also the kinetic
parameters (k, n) and the thermodynamic functions such as activation
energy (Eu) enthalpy change (AH), entropy (AS) and Gibbs free energy
(AG) for the samples were calculated.
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MATERIALS AND METHODS
Materials: Three types of cellulosic materials were used, pure

powdered cellulose (supplied from Fluka), Iraqi cotton fibers and

irained extracted cellulose from some plants innorth of Iraq'

Freparation of the cotton samples: Fibers of Iraqi cotton were cut

into small pieces and shreded. The powder thus obtained was seived

to differeni particle sizes ranging from 0.009 to 0.5 mm in diameter'

The samples were purified and dried at (70'C) under vacuum before

any measurements(10).
Measurement of the degree of crystallinity: The indirect method(I3)

was used for determining the degree of crystallinity of the samples'

This method is based on1h. acid hydrolysis for the cellulose sample

at different time intervals.
The thermal degradation measurement: The thermogravimetric

analysis (T.G.A.t, the weight loss thermogram (TG) and the

differential thermogram (D.TG) were carried out by using "MoM-

Derivatograph no.3 427" from 20 to 500'C. The rate of heating was

adjusted to 1O'C/min.

RESULTS AND DISCUSSION
The result of the sieve analysis and the degree of crystallinity for

the investigated cotton Samples are shoWn in table(1)。
Table -l: Characterizalion ofthe sam

Sample
no.

Nature of samPle
Particle size

(mm)
Degree of

crystallinity

1 Powdered cellulose
つ

´ Iraqi coffon 0.009…0.063 88.100

3 Iraqi coffon 0.063-0。 125 88.510

4 Iraqi cotton 0。 125-0。250 89。 120

5 Iraqi cotton 0.250‐0.500 90.573

6 Iraqi cotton >0.500 91.410

7 Extracted cellulose Grains

The thermal profiles for one of the samples are shown in Figure
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Tfc) 25 u5.3756 196.9512
291.q26 358.9024 450

Figure -l: Thermal analysis curves for Iraqi cotton

This sample having particle size between (0.009 to 0.063mm) is
taken as example for discussion.

The (D.T.A.) of the Iraqi coffon sample (no.2), Figure (l) shows
an exothermic reaction beginaing at -300"C and ending at 400'C. This
exotherm is interrupted by an endotherm centered at -310'C. This
endothermal peak can be attributed to formation and evaporation of
some volatile pyrolysis products, and the exothermal one is due to the
carbonization of these productsll. The (TG) for this sample, Figure (1)
can be classified into three parts. The first part, from 25 to -300'C,
represents the volatile materials and / or some residual absorbed water.
The second part starts at -300"C and ends at 400oC, and represents the
maximum thermal degradation of the sample. The third part, ranging
from -400 to 500oC, represents the carbonization of the products to ash.
These three parts might correspond to the three steps which were
suggested by Chatterjee(12) as representing the thermal degradation of
cellulose. Thus the first step:

Br Initiation (volatile product)

The second step:

Bl

B2

B2+L

B3+L Propagation
(thermal degradation)

Carbonization (ash)
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where A denotes intial molecules of cellulose 81.......Bn are

fragmented molecules, L denotes volatile products'

The rate of degradation (k), of the samples was taken in terms of

the rate of the weig'ht loss (dwidt). The thermal degradation of any

polymers can be represented by the following equation:

A(solid) B(SOlid)+C(gas)(14)

Thus the general rate expression my be written(15,16)

Rr = -dw I dt = (A t li7d) s-E"r nr"

Where (w) is the weight of active material remaining for a particular

reactior and (Rs) is the rate of heating, (dw/dT) the rate of degradation,

(A)thefrequanceyfactor,(E")theactivationenergy,(R)thegas
constant, 1f; tne temperature and n the order of reaction' The above

equation can be arranged as follows:
lnR, = lnA- E,/ RT + nlnw

When (w) is constant, a plot of ln (R1) versus (i) tn"'ld give a

linear relation.
Tables 2-8 give the values of the rate constant for all samples.

Table -2:The thermal degradation data of pure cellulose sample no'l wo = 560mg,

Time
(t min)

Weight
Wt(mg)

Loss in weight dw
mg

K
(min‐

1) b(鰤ン
0 560.000 0

28.542 528.000 32.000 1。 121 2.996

28.780 522.667 37.333 1.286 3.516

29,018 517.334 42.666 1.470 4.043

29.256 512.000 47.000 1.607 4.576

29。494 506。667 52.333 1.774 5.115

29.739 501。334 57.666 1.940 5.662

Table -3: The thermal degradation data of Iraqi cotton sample no.2 (particle size =

0.009-0.063 mm)w。 =5 wsoo =

Timc

(t rnin)

Wcight
Wt(mg)

Loss in weight dw
mg

Ｋ

．ｍｉｎ
b(‐P

0 500.000 0

37.439 445.000 55.000 1.469 5。799

37.805 431.250 68.750 1.819 7.372

38。 171 417.500 82.500 2.161 9.026

38.536 403.750 96.250 2.498 10.721

38.902 390.000 110.000 2.828 12.483

39.268 376。250 123。750 3.151 14。342
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Table -4: The thermal degradation data of Iraqi cotton sample no.3 (particle size :
■25mm wo:500mg, wsoo:

Time
(t min)

Weight
Wt(mg)

Loss in weight dw
mg

K
(min‐

1) 〈鰤 ン
0 500.000 0

36.232 458.029 41.971 1.158 4.354

36.715 446。 708 53。 292 1.452 5.607

37.198 433.069 66。 931 1.799 7.166

37.681 417.290 82.710 2.195 9,043

38.164 393.377 106.623 2.794 10。324
38.647 388.823 111.177 2.877 11.521

Table -5: The thermal degradation data of Iraqi cotton sample no.4 (particle size:
0. 25‐ 0.250 1nm Wi w5oo =

Time
(t min)

Weight
Wt(mg)

Loss in weight dw
mg

K
(min~1) 〈鶉 ン

0 530.000 0

36.585 491.238 38.762 1.060 3.738

37.073 474.531 55.469 1.496 5.454

37.561 462.728 67.272 1.791 7.512

37.805 445。 171 84.829 2.244 8.640

38.048 422.146 107.854 2.835 9.871

38.292 393.664 136。336 3.560 11.342

Table -6: The thermal degradation data of Iraqi cotton sample no.5 (particle size =
0。250‐ 0.500■ lln w":540m9. wson:90m

Time

(t min)

Wcight
Wt(mg)

Loss in weight dw
mg

K
(min‐

1) 〈鰤 ン
0 540.000 0

36.585 497.792 42.208 1.154 4.277

36.829 487.714 52.286 1.420 5.364

37.012 464.785 65.215 1.762 6.799

37.134 462.041 77.959 2.099 8.262

37.280 449.118 90。 882 2.438 9.798

37.402 436.558 103.442 2.766 ll.344

Table -7: The thermal degradation data of Iraqi cotton sample no.6 (particle size: >
0.500 mm) wo:665mg, wsoo =

Time

(t rnin)

Weight
Wt(mg)

Loss in weight dw
mg

K
(min‐

1) 〈軋 ン
0 665.000 0

33.810 625.334 39。666 1.173 2.996

34.048 615.417 49。583 1.456 3.779

34.286 605。 500 59.500 1.735 4.576

34.524 595.583 69.417 2.011 5.388

34.762 585。666 79.334 2.282 6.215

35.000 575.749 89。 251 2.550 7.058
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Table -8: The thermal degradation data of Iraqi cotton extracted cellulose sample

no.7 ns) w":3 W<oo =

Time
(t min)

Weight
wr (mg)

Loss in weight dw
mg

K
(min‐

1) b(‐P
0 320.000 0

30.476 284.000 36.000 l。 181 5.552

30。952 278.000 42.000 1.357 6.550

31.428 272.000 48.000 1.527 7.572

31.904 266.000 54.000 1.693 8.619

32.380 260.000 60.000 1.853 9.691

32.856 254.000 66.000 2.009 10.791

The Thermal Degradation of Some Cellulosic Materials
Mohammed and Wadahe

time (t min) where (wo) (wt) and (wsoo) are the weight of the initial

sample.

Figures below represent the variation of lo4〔号ナ]til)X102 against

Sample no。 (3)                     Sample l10。 (4)
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Figure -3: The variation 
"t "r(ry)r,r, 

*t,n time t (min) for

samples nos. 5, 6 and 7

After (t) time and at the end of the experiment (at 500.c), respectively.

The linearity of these curyes indicates the thermal degradation of all
cellulosic samples is of first order reaction.

According to Arrhenius equation, the activation energy (E.) is
calculated for all cellulosic samples. (Table 9) in kcal/mol.
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Table -9: The values of the activation energy Eu, the change in enthalpy AH, the

change in entropy AS and the change in free energy AG for same

cellulosic samples.

It is found that the value of activation energy (E.) is equal to

(17.847-56.321) kcal/mole depending on the nature of cellulose, particle

size and degree of crystallinity and these values are almost agreed with

the authors(12).

Energy is expressed in terms of an entropy and a heat of

activation i.e. as (AH"-TASo), the result is:(17-19)

k = 
ll 

"ot't 
R e-ilr" t Rr

h

For first order reaction the activation energy is related with the

change in the heat of activation(2o) by the following equation:

Eu=AIr'+ RT ........-(2)

Then the rate of reaction may therefore by wriffen as

k = 
kr 

"^'t 
R e<,.-Rr)t 

xr
h

。
(1)

(3)

k="kr 
"ot'tR 

e-E"t8r
h

Sample

no.

AF.u

(k.Cal.mole't)

AH

(koCal・ m01e‐
1)

△S

(Cal.mOle‐
1.deg‐ 1)

△G

(k.Cal.m01e‐
1)

1 32.023 30.987 126.675 ‐35.626

つ

一
36.628 35。396 124.605 ‐41.893

う
Ｄ 40.041 38.629 131.636 ‐41。466

4 43.582 42.364 137.278 ‐41.786

く
Ｊ 50.689 49。475 148.956 -41.546

6 56.321 55.141 160。 767 -40.316

7 17.847 16.740 97.810 ‐37.745

Or
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From equation I to 4 the thermodynamic functions (AS'), (AH")

and (AG") can be calculated.

Table (9) represents the values of the activation energy (E.) the

enthalpy change (AH), the entropy change (AS) and the free energy

change (AG) for all the cellulosic samples.

From Table (9) data we observed that the enthalpy change (AH)

values are positive for all the used cellulosic samples which means that

the thermal degradation of cellulose is endothermic reaction and it is

increasing with the increasing of particle size or degree of crystallinity,

and the entropy change (AS") values are positive as well and it is

increasing with the increasing of particle size or degree of crystallinity

of the samples.

Table -10: The variation of change in entropy (AS) with the degree of crystallinity

and particle size for the Iraqi cotton samples.

Particle size (mm) AS cal.mol-r.deg-r Degree of crystallinity

0.009‐0.063 124.605 88。 100

0.063‐ 0。 125 131.636 88.510

0.125-0.250 137.274 89.125

0。 250-0.500 148。 956 90.573

>0.500 160.767 91.410

The variation of change in

crystallinity is given in Figure (4).

ordering and disordering structure

crystallinity increases.

entropy (AS) with the degree

It is clear that the parameter

(AS) increases as the degree
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Figure -4: The variation of change in entropy (AS) with the degree of crystallinity for

Iraqi cotton samPles

The difference in the free energy value may be considered as consumed

in breaking the crystalline parts of cellulose to more finer ones. The

activation energy for the powdered cellulose (sample no.l) and the fine

Iraqi cotton (sample no.2) is equal to 32.023 and 36.626 kcal.mol-r,

respectively. This difference in the activation energy may be due to the

higher purity or the higher percentage of cr-cellulose for the sample no.1

than for the sample no.2. The pronounced decrease in the value of the

activation energy of the extracted cellulose (sample no.7), 17.847

kcal.mol'I, than any other sample may be attributed to:

The presence of same liqnin compounds which softens cellulose

chains.

The presence of some volatile materials and / or.

The lower value of the degree of crystallinity than the other

samples.
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Finally the negative sign of free

free energy of the ash, the final state

sample.

Yol.22, No l, 2011

energy (AG) indicates that the

is lower than that of the initial
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ABSTRACT

Every few ycars,computer security has to reinvcnt itsell New technologies and

new appHcation bring new thrcats, and force us to invent new protcction

mechanisms. One of thc problems of the security systems is the increase the

information that wanted to transfer without loss any information and kcep thc

information with secrecy manner in this paper producO new approach ailn to

combine between two direction,cryptography algorithm and comprcssion algorithm

to reach to a new algorithm increase the secrecies with reduced thc size of

information froln thc sclected irnagc in thrcc lcvcl according to the compression

algorithnl that selected in this paper, without loss any important information, thc

proposed algorithm.

Result is passing all popular tests and the rcsult give accepted result.

INTRODUCTION
Partial encryption enables information of different levels of security

and / or destined for different uses to be encrypted into the same

ciphertexto This propeJy has inany applications.It is known that an

iinage can be considered as a combination of correlated and
uncorrelated data as well as most of the perceptual information are

present in the correlated data rather than the uncorrelated data.Hence,

the amount of residual intelligence present in an encrypted iinage

depends on the correlated data.It is,therefore,sufflcient to encrypt the

correlated data instead of encrypting the entire image in order to speed

up the entire operation. Fronl the perception poillt of view,the most

signincant bit(MSB)planes have high attaCent correlation between the

pixels whereas the least signiflcant bit(LSB)planes contain
comparatively more uncorrelated data.PRS with simple hardware like

η2‐sequences and Gold sequences have less correlation between the

attaCent bits.
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Image Compression
Image compression is the application of Data compression on digital

images In effect, the objective is to reduce redundancy of the image data

in order to be able to store or transmit data in an efficient form. Image

compression can be lossy or lossless. Lossless compression is

sometimes preferred for artificial images such as technical drawings,
icons or comics. This is because lossy compression methods, especially
when used at low bit rats, introduce compression Lossless compression
methods may also be preferred for high value content, such as medical
imagery or image scans made for archival purposes [3].

Cryptography
Cryptography is the study of mathematical techniques related to aspects

of information security such as confidentiality, data integrity, entity
authentication, and data origin authentication [6].

Cryptographic systems are characterized along three independent
dimensions:[,2]
1- The Upe of operations used for transforming plaintext to

ciphertext. All encryption algorithms are based on two general
principles: substitution, in which each element in the plaintext
(bit, letter, group of bits or leffers) is mapped into another
element, and transposition, in which elements in the plaintext are

rearranged.
1. The number of keys used. If both sender and receiver use the

same key, the system is referred to as symmetric, single-key,
secret-key, or conventional encryption.

2. The way in which the plaintext is processed. A block cipher
processes the input one block of elements at a time, producing an

output block for each input block.

Wavelet Transform 2D
Human visual perception is known to function at multiple. Wavelet
transforms were developed for the analysis of multiscale image
structures.
Unlike traditional transform domain methods, such as the Fourier
transform, wavelet-based methods not only dissect singles into their
component frequencies but also enable the analysis of the component
frequencies across different scales. As a result these methods are more
suitable for such applications as image data compression, noise
reduction, and edge detection [4].
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Wavelet-Based Image Compression
There are two type of image compression: lossless and lossy. with

losses compression, the original image is recovered exactly after
decompression. Unfortunately, with images of natural scenes it is rarely
possible to obtain error-free compression at a rate beyond 2:1. Much
higher compression ratios can be obtained if some error, which is
usually difficult to perceive, is allowed between the decompressed
image and the original image. This is lossy compression. In *uny cases,
it is not necessary or even desirable that there be error-free reproduction
of the original image [4].

Lossy Compression
This paper on the following methods of losses compression: DWT

(Discrete Wavelet Transform).
Quantizing refers to a reduction of the precision of the floating point
values of the wavelettransform, which are typically either 16 or 32 or
64bit floating point numbers [5].

To use less bits in the compressed transform which is necessary if
compression Sbpp or l2bpp images is to be achieved these transform
values must be expressed with less bits for each values. This leads to
rounding enor. These approximate, quantized, wavelet transforms will
produce approximation to the images when an inverse transform is
performed. Thus creating the error inherent in lossy compressed see
image compressed in figure (1) and image decompressed in figure (2)
tsl.
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TranSお FIll

Figure -l:Compressed of Image
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Figure-2 :Decompressed of Image

Wavelet Thresholding
The application of wavelet-based methods to image enhancement has

been studied extensively. A widely used technique known as wavelet
thresholding performs enhancement through the manipulation of
wavelet transform coefficients so that object signals are boosted while
noise is suppressed. Wavelet transform coefficients are modified using a
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nonlinear mapping. Hard-Thresholding and soft- thresholding functions
are representative of such nonlinear mapping functions[4].

ifX>T Then X-T
if X <-T Then O(X) : X+ T (1)
if lxl sT Then 0

Small coefficients (below thresholding T or above -T) normally
corresponding to noise and are reduced to a value near zero. Usually,
the thresholding operation of equation (1) is performed in the
orthogonal or biothorgonoal wavelet transform domain [4].
In the following shown complete example to compress on image size(0-
255) and type (BMP), shown in figure(3).
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Residual Intelligibility and Regularity of Digital image:
when ciphering systems are constructed, there must be some

techniques to show the amount of residual intelligibility in ciphered
images, and the quality of the reconstructed images. The noise (chaotic)
with low residual intelligibility and low quality, on other side the
reconstructed (deciphered) image, must give high intelligibility and high
quality with high level of regularity[7].

Obj ective Fidelity Criteria
The objective fidelity criteria provide equations that can be used to
measure the amount of error in the reconstructed (deciphered) images or
to measure the amount of error between pure image and ciphered image.
Commonly used objective measures are the Root-Mean-Suare error

(MSE), Signal-to-Noise Ratio (.S//R) and the Peak Signal-to-Noise Ratio
(Psl/R) [8].
stepl: (The Mean Square Error (MSE)).

The MSE is the average of the square of errors (pixel differences)
of the two images, it is found by taking the square root("root") of the
error squared ("square") divided by the total number of pixels in the
image ("mean") [10]:

悧=島Σ冒レは,ガール,川

The Root Mean Square error (RMSE) is defined as the square root of the
Step2: (PMSR)

I r ry=tw-:.r, , \ 1tt2
RMS E =l#EEv a, r) - r', G, i)' 

)

Hence, the smaller the valu e of MSE, the better the deciphered image
represents the original image and the large value of error. The better the
ciphered image conceal pure image information.
Step2: (Signal to Noise Ratio).

It is fidelity parameter used to measure the distortion level caused
by image cryptography can define as.

,2 (/(χ ,ノ))2
ッ=0,=0

跡 R=

Σ Σ1/し ,ノ)一 /′し,ガ
2

ノ=0,=0

And
Peak Signalto Noise Ratio(PSNR)can be deflned as[9]:
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Stepj:(PSNR) 枷封晰%〔等)

where MSE is the mean square error.
In image cryptography, the large value of PSNR implies a beffer-

deciphered image, and smaller number implies better image
concealment of original image is obtained.
In down the block diagram that explain the main idea for to proposed
algorithm

Image Decomposed

Image Compression

Level I Leve1 2 Leve1 3

Encryption Image

End

[Parameter of Algorithm]
A: parameter of original image.
B: parameter of image four parts.
C: parameter of image sixteen parts.
D: parameter of image thirty-two Parts.
Temp: parameter of swap.
SFC: parameter of array.
Ars: parameter of array.
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Proposed New Approach Method for RC4 Using 2D Wavelet
Transform:
In this research the photographs of the type (Bit Map Picture) and the
pressure of the image to fragmentation manner Wavelet transform 2D
into four parts and then take the picture in the first level LLI as in
Figure (5) that shown any part of the upper left of the original image.

{The first part in pushing the image at the first level LLI and the sixteen
to divide any part of the picture in the second levelLL2 as in Figure (6)

and then apply the RC4 encryption algorithm on the image).

Process: (level one)
Input: compression Image, key (RC4 algorithm).
Output: Cipher Image.
Stepl: Initial

A: Load original picture.
B: Compressed picture to decomposed with four parts (LLl).
C: Compressed picture to decomposed with sixteen parts (LL2).
D: Compressed picture to decomposed with thirfy-two parts (LL3).

Step2: Encryption Process Level two:
For x: 0 to Ni2-1

For j:0 to Nj2-1
Ars (y) : far2(x,y)

Step3: Applied the key on the picture in RC4 olgorithm:
j:o

For i:0 to Nj2-l
j :Abs ((i +Ars (i)+(i modlen(txtkey. Text)))modNj - I )

Step4: Swap in RC4 algorithm:
Temp: Ars (i)
Ars (i) : Ars o

Ars O : Temp
Fory:0toNj2-1

Sf (x, y) : Ars (y)

Step5: Result (Put the result of encrypted picture in E).

{In the second part, press the image at the second levelLL2 and divide
into thirfy-two any part of the picture in the third levelLL3 as in Figure
(7) and also apply the RC4 encryption algorithm and this algorithm has

been explained in detail above, where the image is encrypted based on
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the length of the key used to encrypt the image and the key system used

to be binary
number (0,1)).

Step6: initial {the same A, B , C, D picture}

StepT: Encryption Process Level three:

For x: 0 to Ni-1
For j: 0 to Nj-1
Ars (y) : far (x, y)

Step\: Applied the key on the picture in RC4 algorithm:
j:o

For i:0 to Nj-1
j:Abs ((i+Ars (i) + (i modlen (txtkey.Text)))modNj-l)

Stepg: Swap in RC4 algorithm:
Temp: Ars (i)
Ars (i) : Ars o

Ars (j) : Temp
For y: 0 to Nj-1

Sf (x, y) : Ars (y)

Stepl0: Result @ut the result of encrypted picture in F).

End.
As the image increases as the encryption key length in the second

level and third level LLz and LL3 Encryption and more to the picture

when it is sent over the Internet landscape is not lost because it is

compressed based on partial encryption when it is sent over the Internet

and network possible for the recipient to open the code and get the

picture.
The more compact than the picture whenever the encryption process

faster and less time in the process of sending the picture through the

networks.
In the following figure (4-a,b, c) shown the block diagram for
decomposed three level.
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"W―
W:SC

―

colurnn -wisc

(a)

(b)                                                                         (C)

Figure-4:(a)First Level Decomposcd,(b)TwO Level Decomposed(C)Three Level

Decomposed

Implementation:
In this section executed the proposed algorithm and the selected

image is size (255) and shown in the result of the selected image in
three levels.
In the following shown in figures (5,6,7) the executed the algorithm.

LL2 IIL2

IILI

LH2 HH2

LHi 1償 l

HL2

IILI

LH2 HH2

LHI HIHl

Image original
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Figure -5: Image Four parts first Level

Figure -6:Image Sixteen parts second Level

Figure -7:Image Thiffy -two parts three Levels
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Image Four part Image sixteen part Image thirty+wo

Test the results:
In this section execute two more tests the cipher image, shown in

figure (8) and figure (9).

Length of Key Level Encrypted picture

One by,te 2

Two byte 2

Three byte 2

Four byte 2

Five by,te 2

Six byte 2

Figure -8: Test one
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According from the result that obtained form encryption process for the

image shJw that when increase the key length size reach to image with

good cipher that cancel all the information.

Length of KeY Level Encrypted picture

One byte 3 爾

Two byte 3 爾

Three byte 3 圏

Four byte 3 願

Five byte 3 願

Six byte 3 闇

Figure -9: Test two

According to the measurement test illustrated that in section (6)

implementation the measure on the cipher image.

tn ttre following shown the result for test on all image with three

levels in table (1)
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According to the result in table (l)
From the results of the measures that were used to test the

ciphered images, we can obtain the following:-
1- The large results of MSE means the proposed algorithm is

succeeded to conceal pure image information (i.e. there are large
errors in ciphered image caused by the use of the proposed
algorithm.).

2- The small results of SNR and PSNR means
algorithm caused large noise (i.e. small, a result
image concealment of original image.).

the proposed
implies better

In this research can be detected three conclusions:
2- rmage Encryption plays an important role in the image sent

through the local and international networks in order to maintain
the structure of the picture, especially when the image is
compressed where the encryption part of the picture.

3- Image has been way RC4 encryption to maintain the structure of
the image and based on the length of the key to this method as
the key length increases as becoming stronger as the compressed
image encryption possible and return to the original imagi when
received.

4- without loss any information according to the results from the
tests.
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ABSTRACT
Thin films of antimony trioxide (Sb2O3) with different thickness (t:250, 400 and 500
nm) were deposited onto glass substrates by thermal evaporation technique. The effect
of films thickness on optical properties were investigated. The optical parameters
investigated include transmittance / absorbance / reflectance spectra, band gap,
refractive index, extinction coefficient, optical conductivity, complex dielectric constant
versus thickness. It was found that the optical parameters depend markedly on the film
thickness. The spectral absorption coefficient and optical band gap energy of films at
the fundamental absorption region were determined using the spectral data of
transmittance measurements in the wavelength range 300-1100 nm. It was found that
the optical band gap decreases from 3. 75 to 3.59 eV when the films thickness increase
from 250 nm to 500 nm .The transmittance spectrum corresponding of thinner film
(t:250 nm) demonstrates that the film was highly transparent(transmittance >85 %) in
the visible and near infrared regions. The transmittance of the thicker film (500 nm)
decreases to 600/o.

INTRODUCTION
The V-VI semiconductors, antimony trioxide (Sb2O3), is particularly
interesting because of its large and direct band gap located in the near
ultraviolet regionfl,2]. Thin films of this material exhibit many
attractive optical properties including excellent transmission at visible
,infrared region and wonderful absorbance in ultraviolent region[4].
Data on optical constants of thin semiconductors Sb2O3 films are
necessary for design and development of thin-film devices for different
high power laser and interferometric applications. they are used in
various fields including laser visible diodes, coatings, solar cells, IR
detectors and ultraviolet filters 13,41. This paper is focused on the
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analysis of optical properties of SbzOr thin films prepared by thermal
vacuum evaporation technique, with different thickness.

MATERIALS AND METHODS
Thin films of antimony trioxide (Sb2O3) were deposited on glass

substrates by thermal evaporation under vacuum (p : I x l0-5 Torr) of
high purity Sb2O3 powder, (99.99 Yo from Merck), . The evaporation
source, consisting from Molybdenum boat was mounted about 9 cm
below the substrate holder assembly. The substrate temperature (Ts)
during film deposition was maintained constant (300 K). The deposition
rate was maintained constant about 20 fus. The thickness of the films(t)
measured with an Optical interference (Tolansky's method): ranged

between 250 nm and 500 nm. For the study of the optical properties, the
transmiffance (7), at 300 K, was recorded in the wavelength range 200-
1120nm using double beam spectrophotometer (Hitachi U-2001 UV/
VIS). The absorbance (A) and absorption coefficient (ct) were
determined by using the relations,

A : Log ( Io/ I ) : Log (l/D...
q: 2.303 (,Ut)

Where Io and .I are the intensity of incident and transmittance of
radiation respectively and (l) the film thickness[5].

RESULTS AND DISCUSSION
The transmittance spectra of trioxide antimony (Sb2O3) thin

films with different thickness( 250,400 and 500 nm), which recorded in
wavelength range of 300-1100 nm, are shown in Figure 1.

1
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0.8Lv 0.7

? 0.6
C)

.E ^ 0.5

E 0.4

E 0.3
F 0.2

0.1

0

300 400 500 600 700 800 900 1000 1100 1200

Wavelenght (),) nm

Figure -l: Variation of transmittance (Q with wavelength(2). Series 1,2, and
represent 250,400, and 500 (nm) thickness respectively.

(l)
(2)
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The transmittance spectrum corresponding of thinner film (F250
nm) demonstrates that the film was highly transparent(transmittance
ranged between 85 to 92%) in the visible and near infrared region. The
transmittance of the thicker film (500 nm) decreases to 6Ooh.This is
because of the reason that in case of thicker films more atoms are
present in the film so more states will be available for the photons to be
absorbed [6]. The appearance of the maxima and minimJir dr. to the
interference effect from the substrate-film and film-air interferences[2].
It is also observed in Figure I that the transmittance curyes move
toward lower values of wavelength by decreasing the film thickness,
which indicating that the reduction of the film thickness leads to an
increase of the optical band gap, ES Ul .

7

0.9

0.8

0.7

0.5

0.5

0.4

0.3

0.2

0.1

0

800    1ooo 1200

Wavelenght (),) nm

Figure-2:variation of absorbance (A) with wavelength (A). Series 1,2 and 3
represent 250,400, and 500(nm) thickness respectively.

The over all transmittance of the films decreases with the film
thickness in the visible and infrared region. The absorbance spectra of
the thin films of Sb2o3 , having different thickness, are shown in Figure
2. These spectra reveal that films grown under the same puru.n.t.i.
conditions have low absorbance in the visible and infrared regions.
However, absorbance in the ultraviolet region is high. The over all
absorbance of the films increases with the film thickness in the visible
and infrared region.

In the domain of the fundamental absorption edge, the absorption
coefficient (a) for allowed direct transition has been given uy tne
expression
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d.(tN)-B(hv-E,\''
where B is a constant which is related to the effective masses associated

with the bands and depends on the transmission probability, Eg is the

band gap energy and (ftv) the photon energy[8]'
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(3),

Figure -3 : the variation of (o hv) ' *,,ft photon energy. Series ( I ),(2) and (3)

represent25o,40oand500nmthicknessrespectively.

According to equation (J), in vicinity of fundamental absorption

edge, the depeni.n.. tf 61ru1'z:1no) is linear[9]. Figure (3) shows this

a.[.nd.n.. io, three of studied samples. The values of energy gaP (Es)

can be determined by extrapolating the linear portions of the respective

;;;;; ta (ah,)2 : ,.Th.t. values of the energy gap' which have been

determined for films, are 3.70,3.65 and 3.59 eV for 250, 400, and 500

nm thickness respeciivety. These values are in a good agreement with

valuesreportedbvN.Tiguuu[1].Theenergygapisdecreaseswith
increasing of film thickne-ss [9]. 

-There 
is the possibility of structural

defects and unintentional impurities in the films due to their preparation

at 300 K; this could give rise to the allowed states near the conduction

band in the forbiddeln region. In case of thicker films these allowed

states could well merge with the conduction band resulting in the

reduction of the band gaP[10].
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1000 1100

Wavelenght ()") nm

Figure (4) Variation of absorbance (A) with wavelength (2). Series l, 2 and 3

represent 250,400, and 500(nm) thickness respectively

Figure 4 shows the optical reflectance spectra for SbzOl thin
films. The reflectance has been found by using the relationship,

R+T+A:1 .. .....(4).
where R is the normal reflectance. The reflectance of SbzO3 thin films is
low in the near infrared and visible region. This is can be attributed to

the low absorbance in the visible and infrared region. The over all

reflectance of the films increases with the film thickness in the visible
and infrared region. The reflectance spectra of the films are show the

usual interference pattern in the reflectance spectra. For normal

reflectance [11], we have,

R: (n - l)'/ (n+ 1)2 .....(5).
where R is the normal reflectance; using the above relation the

refractive index n was determined.
Figure 5 shows the variations in the refractive index with the

incident photon energy. The increase in the film thickness results in the

over all increase in the refractive index in the visible and infrared
regions.
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Figure -5: The variation of refractive index with incident photon energy. Series

(lt(2) and (3) represent 250,400 and 500 nm thickness respectively.

This increase is due to the over all increase in the reflectance with the

film thickness in that regions. The peak value of the refractive index for

the Sb2O3 thin films of various thickness vary in the range of 1.5 to 2'5

. These values are in a good agreement with values reported by N'

Tigaua [4].
The extinction coefficient fr could

F 11,

k: a7/4x ....(6),
where 1, is the wavelength.

be found using the relation

Figure 6. The variation of extinction coefficient with incident photon energy. Series

(1),(2) and (3) represent 250, 400 and 500 nm thickness respectively.
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Variations of extinction coefficient as a function of photon energy are
shown in figure 6. The rise and fall in the extinction coefficientls due to
the variation in the absorbance with photon energy. In the case of
polycrystalline films, extra absorption of light o".urc at the grain
boundaries. This leads to non-zero valu. of k for photon .rr.,igi.,
smaller than the fundamental absorption edge ,[15].

The optical conductivity was determined using the relation,
o: anc .....(7)
where c is the velocity of light [12]. Figure 7 shows the variation of
optical conductivity with the incident photon energy. The enhanced
optical conductivity at high photon energies is due to the high
absorbance of the films in that region.

Al- Mustansiriya J. Sci /ヽol.22,No l,2011
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(l),(2) and (3) represent 250,400 and 500 nm thickness respeciively.

The real and imaginary parts of the dielectric constant were determined
using the relatio n ,€c: t, * €i: (n t ik)' . . . .(8), where e, is the
real part and is the normal dielectric constant, e; is the imaginary part
and represents the absorption associated with radiation by fr"e .a..i.t
u3l.
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Figure -8: The variation of real part of the dielectric constant with incident photon

.n".rgy. Series (l),(2) and (3) represent 25O,4OO and 500 nm thickness respectively'
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Figure -9: The variation of imaginary part of the dielectric constant with incident

pn-oton energy. Series (l),(2) and (3) represent 250,400 and 500 nm thickness

respectively.

Figures 8 and 9 show the variations in the real and imaginary parts of
the dielectric constant with the incident photon energy. These variations

are found to be oscillatory in nature, depending upon the thickness of
the films. The peak values of real dielectric constant for the films of
different thicknesses vary in the range of 2.5 to 6.2 in the visible and

infrared region. The imaginary part confirms the free calriers

contribution to the absorPtion.
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The transmission spectra are strongly influenced by deposition
conditions, It was found that both transmittance, absorburr.. und optical
band Eap, Eg, depend markedly on the films thickness. The
transmittance is decreases with increasing film thickness. The
transmittance of thinner film(t : 250 nm) is high (transmittance ranged
between 85 to 98 %) in the visible and near infrared regions. The diiect
optical band gap values of Sb2o: thin films are higher for the thinner
fiI1s. The high transmittance of wave lengths in tle visible and near
infrared regions and the high absorbanci in the ultraviolet region
offered the possibility of using sbzo: films in various fields includlng,
laser visible diodes, solar cells, IR detectors and ultraviolet filters.
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ABSTRACT

The main aill1 0f the present research is to measure radon concentration in

Hcnna plants using ssNTDs.Samples werc collectcd from diffcrent types of
productiOn cOuntries(Arab Gulf Henna,Iraqi Henna and lndia Henna).DiffusiOn

cylindcr was used as mcasurement technique and CR-39 plastic track detectors as

a measurement dcvicc. Radon cOncentration in thc air Of samples Ca and inside

samples Cs were presented.The Optimal etching time fOr CR-39 track detcctOrs

wtth l mm thickness was studied.AIso,the effcct市e exposure timc fOr radon
exposure calculated. In addition tO that, radon speciflc activity was calculated。

Rcsults shOw that high radOn concentration was in Dulhan samplc(0.640)Bq/m3

due to Ca and(28.791)Bq/m3inSide sample.The less cOncentration was rccorded

lili:ilililittillド
::r」ξttjl:蹂温:‖ヽ′1:`lll乱』 111'あlSL:λ13:1:

NTRODUCTION
Naturally existing 10w levels of l」 ranium Oёcur widely in earth's

crust.Radon is fOrmed by the natural radiOactive decay Of uraniun■ in
rocks,sOil,and water.It enlits iOnizing radiatiOn in the fOrln Of alpha―

particles. It also produces short― lived decay products, Often caned
progeny or daughters. Some of which are also radioactive(1). PubliC

exposure to radioactive gas radOn and its progeny present in air results

in the largest cOntribution tO tOtal effective dose received by human

beings(2)。 Radiation frOm radon and its daughters has been attributed to

increase of lung cancers, It is unknown whether radon causes other

types of cancer,but recent studies suggest a need for further studies to

asses the relationship between radon and leukemia (3, 4)。  The
environmental radOn concentration is a function of tirne and climate
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conditions (5). To monitor radon, both active and passive techniques

have been developed. Active methods are usually used for short - term

measurements of radon and for detailed investigations of individual

sites under inspection. Passive methods are more suitable for the

assessment of radon exposure over long time scales and can be used for

large - scale surveys aimoderate cost. One of the most used devices for

rud-on concentration measurements in the environmental fields are Solid

State Nuclear Track Detectors SSNTD's. These detectors are widely

used for radioactivity determination in geological samples, as well as

ior studying the influence of pollution in dwellings. In this work, CR -
39 ptastic 

-track 
detectors were used for the evaluation of radon

concentration in different types of Henna plant. Henna plant is widely

used in coloring hair and as a natural treatment plant for different hand

and foot diseases, as well as for hair diseases' It is found in all Iraqi

markets and be most used by women. So, it is necessary to measure

radon concentration in this plant'

MATERIALS AND METHODS

Detectors:
The most popular member of solid state nuclear track detectors

family CR - 39 ilastic track detector supplied by Pershore Moulding

LTD Co. U. K. *... used as detection device for radon concentration'

The detectors of 1000 pm (1 mm) thickness, were cut to I x 1 tm' arta

and stored at normally lab condition of temperature and pressure'

Samples:
seventeen samples were collected from different production

countries. T'n. ru-pies were weighted to 5 g using sensitive balance and

kept for measurement in enclosed test tubes'

Detection Technique:
Diffusion ,u-pI.. technique was used as a detection technique since

it is small, low cost, and easy to both handle and read' The samples

were put in test tubes and enclosed using rubber cover to make sure that

no radiation can be getting to samples. Fig ( I ) shows a simple form to

the cylindrical diffuiion tJchniqu.. th. samples were left to 22 days in

ordei to reach to the equilibrilm between radon and other isotopes'

After that the covers *.r. replaced by others containing cR - 39

detectors and enclosed and left to 40 day as exposure time' A serial

number was engraved on each sample for case of identification'
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The irradiated detectors were etched in NaOH solution in 6.25 N at70
°C during periOds Of 4 … 10 hr. The etching was carried Out in a
temperature― controlled water bath.After etching the detectors were

cleaned using distined water and dried flat between tissues wipes tO

remove the etchant and etch prOducts frolln the surface of the detectOr,

and observed under Optical inicroscOpe in each tilne.After the end Of

exposure tirne,the detectOrs were raised fronl samples and etched with

the chosen etching s01ution and the etching proper conditions.

Due to the diffusion technique, diffusiOn cOnstant k must be

calculated which depends On the geometrical parameters ofthe cylinder

and calculated using the equation(6):

k=0.25.r(2 cos Oc― r/Rα ).…….[1]

WhTe:r=radius ofthe system,a=critical angie of CR-39 detectOr
=35,Rα =range ofalpha particle in air that prOduced and emit froln Rn

-222 which is equaltO=4.15 cm.

Then,radon cOncentrations in the air of samples were calculated using

the equation(7):

Where:CaiS radon cOncentratilFl lh/〔 塩ftfζ」‰le(in Bq/1n3),ρ is track
density(traCk/m3),and′ =total time Ofexposure(sec)。

The radOn cOncentration inside samples Cs was calculated using the

equation(8):

Cs=塩 。Ca.h.T/L .… …..[3]

Where:′Rα represent the decay cOnstant ofradon,力 represent air colurrm
height(cm),7=iS the expOsure time in days,and Z equalto the sample

thickness which is equalto l。2 cm。

Speciic activity ARa(Bq)Ofradon was also calculated depends on the

parameters cs and the samples vOlume V and applying the equation(9):

ARa=CS・ V .… ……[4]

141



Measurement of Radon Concentration in Henna Plant Using Etched Track Detectors

In addition to that, the effective exposure time T. calculated using the

following equation (9):

T" : IT-Inn-'( t-ln-'*')] ........t51

RESULTS AND DISCUSSION
First of the work, the optimal etching time for CR - 39 track

detectors with I mm thickness should be known. By using aqueous

solution of NaoH with 6.25 N as an etching solution in water bath at70
oC, and observing the latent tracks revealed on the irradiated detectors

for various etching time, it is found that the optimum etching time in

this study equal to 8 hr for the given conditions'

The effective exposure time T" for radon exposure in this work was

calculated to be equal to 37.268 day.

Radon concentration in the air of Henna samples Cu and inside

samples Cs 13q / n1') in Henna samples from Arab Gulf Production are

delivered in table ( 1 ). Results show that high concentration recorded in

yemen sample of'type Al - Jazeera which was equal to ( 0.607 ) Bq i
rr; in ,t 

" 
uir of rurnpt. and ( 27.307 ) Bq / m3 inside sample, followed

by United Arab Emirates sample wtrictr was equal to ( 0.532 ) Bq / m3

due to cu and ( 23.933 ) Bq / t du. to cs. The less concentration was

recorded in Basra ,u-pi. *^t i.t, was of C" equal to ( 0.240 ) Bq/m3and

C5 eQual to ( 10.796 ) Bq/m'.

rab Gulf Producti

Table ( 2 ) represents radon concentrations in Henna samples from

India production. tt it obvious from table (2) thatthe highrconcentration

recorded in Dulhan sample which was equal to ( 0.640 ) Bq / m' in the

air of sample and ( Zl.lgt ) Bq / m3 inside samp"!e, followed by

Mashhoor sample which *u, 
"qruito 

( 0.616 ) Bq / tn' du. to Cu and (

27.712 ) Bq / 
j dr. to Cs. The less concentration was recorded in Al -

Malika sample which was of cu equal to (0.117) Bq/m3and c5 equal to

(7.962) Bq/m3.

Tahle -l: Radon Concentrationt in Henna les from A lon.

code Production Site P
(traCk/m3)

Ca
(Bq/m3)

Cs
(Bq/m3)

l North ofI四 0.589± 0.01 0.295■ 0.02 13.271± 1.2

2 Basra Sample 0.987■ 0.011 0。240■ 0.01 10。 796■ 1.1

3 Yemen(Al-Rabeaa
)

0.48± 0.02 0。362■ 0.01 16.285■ 0。9

4 Ycmcn(Al― Jazecra

)

0。39■ 0.01 0。607Jヒ 0.03 27.307± 1.23

5 United Arab Emirates 0.864± 0.03 0.532Jヒ 0.02 23。933=Ll.02

6 Kuwait sample 0。44± 0.02 0.350± 0.01 13.05± 2.1
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les

In addition to that, radon specific activity have been calculated and
presented in tables (3 & 4). It is clear from tables (3 & 4) that the
samples of the high radon concentration also have high radon specific
activity in comparison with other samples.

Table-3: n ic Activity in Henna Samples from Arab Gu
code Production Site ＡＲａ

ｂ

1 North of Iraq 0.178± 0.02

2 Basra Sample 0.144 ■0.01

3 Yemen ( Al - Rabeaa ) 0.218■ 0.01

4 Yemen(Al-Jazeera\ 0.366Jヒ 0.03

5 United Arab Emirates 0.321■ 0.02

6 Kuwait sample 0.310± 0.01

Production.

Table¨4 samples.

From the above results we can conclude the following:

: Radon ific Activity in Henna es from India
code Production Site 嶋

助
1 Al― ⅣIalika 0.106± 0.H
2 Al- Moomtaz 0.167± 0.05

3 Layla 0.310± 0.03

4 Sadiya 0.274± 0.02

5 Henna 0.289Jヒ 0.03

6 Dulhan 0.386 JL O.04

7 Tai Al― Ⅳ[alika 0.224 JL O.022

8 Al - Ameerat 0.254 JL O.05

9 Shama 0.249 JL O.051

10 Shama llerbal 0.357± 0.02

Mashhoor 0.372■ 0.011
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Table -2: Radon Concentrations in Henna Samples fiom India

code Production Site P
(track/m3)

Ca
(Bq/m3)

Cs
(B。 /m3)

1 Al一 Malika 0.288Jヒ 0.02 0.H7± 0.11 7.962± 1.2

2 Al- Moomtaz 0.452± 0.01 0.278■ 0.05 12.506± 1.33

3 Layla 0.836± 0.01 0.514■ 0.03 23.123± 2.5

4 Sadiya 0。 740± 0.02 0.455■ 0.02 20.469± 2.11
く
フ Henna 0.781± 0.03 0.480± 0.03 21.593± 1.1

6 Dulhan 1.04± 0.05 0。640 JL O.04 28.791± 0。 7

7 Tai Al一 Malika 0.603± 0.01 0。 371Jヒ 0.022 16.691± 1.5

8 Al - Ameerat 0.685± 0.01 0.421± 0.05 18.939± 0。 98

9 Shama 0.672■ 0.02 0.413■ 0.051 18.579± 2.3

10 Shama Herbal 0.960± 0.01 0.591± 0.02 26.587=Ll.33

Mashhoor 1.001■ 0.02 0.616■ 0.011 27.712Jヒ 0。 76
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1. The best conditions for etching process to CR - 39 plastic track
detector of I mm thickness is an aqueous solution of NaOH with
6.25 N at70 oC for 8 hr.

2. The effective exposure time T. for radon exposure in this work is
37.268 day.

3. The high radon concentration was in Dulhan sample followed by

Mashhoor sample, and the less concentration was recorded in Al
- Malika sample followed by Basra sample'

4. The Iraqi sample of type Basra is in good agreement with other

samples, in other words, Al - Basra Henna sample is good to
used due to radon concentration in comparison with other

samples.
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ABSTRACT
one of the ternary oxides , like cdzsno4 powder was prepared by powder

technology and press it as pellet of diameter 1.3 cm in order to study its structure
and the behavior of complex dielectric constant and a.c. conductivity . Cd2SnOa
powder as bulk has polycrystalline structure as indicated by X-ray diffraction
analysis (XRD) .Its structure has four strongest diffraction peaks as well as another
peaks have different small intensities and plane of Miller indices (130) is the
preferred orientation . The behavior of complex dielectric constant and overall
response of conductivity for CdzSnOa as pellets were measured within frequency
range 100 Hzto l0 MHz and temperatures range (298 - 453) K . It was found that
the dielectric constant increases at lower frequency to a maximum value in a certain
frequency then decreases with the increase of frequency . This peak shifts to higher
value of frequency with the increase of temperature. Values of frequency exponent s
for a.c. conductivity increases with the increase of temperature . Also values of
activation energy increase with the increase of frequency.

INTRODUCTION
The ternary oxides, like Cd2SnOa, CdSnO: and ,CdIn2Oa have

attractive electrical and optical Properties because of their band gaps (Es: 2.06 eV for Cd2SnOa , Er:2.23 eV for Cdln2Oa, and Er:2.3 eV for
CdSnO3 [] ) which are bigger than for CdO (E*:1.8 eV) itself. From
these different types of cadmium stannate , the semiconductor oxides
cd2Snoa is the more stability than others. These various types of
cadmium stannate have structural difference due to Cd to Sn ratio and
oxygen content .These ternary oxides , therefore, considers alongside
SnO2 as potential transparent conducting materials and they have
received extensive study over the past few years . Cadmium stannate is
extrinsic n-type semiconductors due to oxygen vacancies which form
donor levels in the energy gap .The carrier concentration in these
materials can also be tuned either, by creating oxygen deficiencies or by
chemical substitution. Cd2Snoa is bright yellow and exhibits much more
atmosphere-sensitive when prepared in oxidizing conditions [2]. It has a
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relatively high carrier mobility and its visible absorption edge moves to

much trigheienergy with n-type doping [2] .This results in an increasing

window of transpaiency in the visible region and increasing reflectance

in the IR region with the increase of electrical conductivity .The present

paper studies the behavior of the dielectric constant for CdzSnO+ as

pellets .

MATE,RIALS AND METHODES
Samples of CdzSnOa wele prepared by solid. - state reaction of

mixtures of SnOz and CdO , the latter pre - calcined at 500 oC for 1

hour to remove hydroxide and carbonate impurities After being

weighted out in tn. appropriate molar ratios , the powder were

intiirately mixed by hand grinding and reacted at 900 oC for 6 hour '

Then pressed into a 13 mm diameter pellet at 4 Mga and lightly sintered

in air at 850 oC for 12 h . To study A.C. conductivity and the behavior

of the dielectric constant , Cd2SnOa as pellet was put between two Cu

electrodes into electrical oven which is connected to LCR system of a

programmable automatic LCR bridge ( PM 60304 Philips) in order to

*.irrr. the capacitance C and the conductance G as a function of

temperatur., und frequencies . X-ray diffraction technique using Cu ku

source of wavelength 1.54 Ao was used to measure the structure of

CdzSnOrpowder.

RESULTS AND DISCUSSIONS
STRUCTURE

Figure 1 shows the XRD patterns of cdzSno4 powder as bulk It

is observed from the figure , that XRD for the compound exhibits four

strongest diffraction peaks associate with (130) , (200), (111): ald

ezll reflections of which the intensity of the (130) orientation is the

p.edotninant . Also Fig. 1 shows another peaks for Cd2SnOr which have

iifferent small intensities as shown in Table I . . This is in a good

agreement with data for Shannon in ref. [3].Values of Miller indices and

iriter-planer spacing are indicated in Table 1. The other peaks in Fig' I

were ignored due to its small intensities than others .
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Fig。‐1:x_ray diffraction pattcnl ofCd2Sn04 pOwdcr as bulk.
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Table I Values of Miller indices and inter_planer spacing

20 deg. dstd hkl dcxp.
(1/1。 )exp (1/1。 )stand

24.059 3.695 (120) 3.695 9 20
27.923 3.191 (001) 3.192 9 20
31.504 2.836 (130) 2.837 100 100
32。 135 2.783 (200) 2.783 31 70
33.389 2.679 (210) 2.681 60 85
33.589 2.667 (111 2.665 82 100
39.852 2.259 (140) 2.26 10 20
42.593 2.109 (131) 2.12 10 20
44.083 2.052 (2H) 2.052 20 40
46。 398 1.954 (041) 1。955 8 20
47.007 1.931 (221) 1。 931 36 60
52.653 1.737 (320) 1.736 7 20
55,701 1.648 (060) 1.648 9 20
56.825 1.617 (330) 1.618 7 30
57.161 1.609 (151) 1.61 27 55
57.646 1.596 (311) 1.597 17 25
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DIELECTRIC BEHAVIOR
DIELECTRIC CONSTANT

We have studied the frequency-dependence of dielectric constant of
CdzSnO+ as pellets. The measurements were carried out through the

temperature range (298 - 453) K and frequency range from 0.1 kHz to 4

VIHI.In general the complex relative dielectric permittivity is given by

the equation [4]:

(e,= e / so ; wher€ tu= 8.85x10r2 F/m is the permittiviry of free space and

ro is the angular frequencY) .

The dielectric constant e1 was calculated from the equation:

e1 : C/Cq ...(2)
where Co is the geometrical capacitance of the sample ( Co : :" A/q ,

where d is the thiikness of the sample and A is the cross sectional area).

Also the dielectric loss e2 was calculated from the equation :

e2 : G/ wCo . ... ....(3)
Fig.2 shows the variation of the dielectric constant as a function of

frequency at different temperatures .

2000

-298K
-373k

-413K
■■-453K

o      5      10 Ln o 15      20

Fig.-2:Frequency dependence of dielectric constant ofCd2Sn04 aS bulk.
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Dielectric constant as shown from Fig. 2 increases at lower frequencies
to a maximum value in a certain frequency and then decreases with the
increase of frequency. This peak shifts to higher value of frequency
with the increase of temperature. The behavior of dielectric constant at
lower frequencies can be explained to the static dielectric constant but at
higher frequencies can be attributed to the relaxation of carriers with the
alternate of frequencies then the increase of polarization [5].

―◆-298K
―●-373K

-413K
■日-453K

10

Ln O

Fig. -3: Frequency dependence of dielectric loss of cd2Sno+ as bulk.

As shown from Fig. 3 the dielectric loss decreases with the increase of
frequency because of traps of oxygen ions which make levels in the
energy gap to capture the excitation carriers [6].

A.C.CONDUCTIVITY
Fig 4 shows the frequency dependence of the overall response of

conductivity o (co) at different temperatures in the range 29g-453 K for
Cd2Snoa as bulk. The overall response of conductivity follows the
equation:

o (co) : 0d... + A ro' ....(4)
where A o' represents the a.c. conductivity which obeys the Almond-
West universal power law in the form of [5] :

ou... = A cot , where A is constant and s is the frequency exponent .

It is clear from figure 4 that at low frequencies , from 100 Hz up to
40 wrz, the bulk of ac conductivity is frequency independent which
means d.c. conductivity o6.. . But , at frequencies from 40 kLrzto 2MHz
, the conductivity decreases with the increase of frequency because of
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the deficiency of oxygen ions that make traps for carriers . This

behavior for the region between 40 kllz to 2 lvltlz can be certified that

the frequen.y 
"tponent 

in this region does not vary and has fixed value

which is 1.5-so that the conductivity can be considered close to that of

d.c. conductivity [7].
At higher frequencies up from 2 Mllz the ac conductivity increases,

following power law behavior such that [ 7],

o (a) a a' .... (5)

Lno

Fig. -4: Frequency dependence of overall response of conductivity for Cd2SnO4 as

bulk at different temPeratures.

Values of the frequency exponent s can be determined from the slope

of the linear part of figure 4 in the region between (2 - 4) MHz at

different temperatures as shown in Figure 5'
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Fig. -5: The frequency exponent as a function of temperature .

As shown in figure 5 , values of s in the range (0.32 - 1.64) and this
means that at high frequencies , these values were attributed to localized
hopping and/or re-orientational motion which is expected to be the
dominated type of a.c conduction [7].

Fig. 6 shows the plot of Ln o versus the inverse of temperature for
cd2snoa as bulk at high frequencies .The pattem of temperature
dependent conductivity plots can be said to follow the Arhenius
behavior [8]:

o: ooexp(-Eo/kT) ... ..... (6)

where o is the pre-exponential factor, E. is the activation energy, k iso , f ----- -------, -A --

Boltzmann constant and 7is absolute temperature [18].
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Fig.-6: Temperature dependence of the electrical conductivity of Cd2SnO4 as bulk

at high frequencies

From equation 6 the activation energy E o can be calculated from the

slope of the linear part at low temperatures for all frequencies in Fig. 6

which shows Frequency dependence of the activation energy . It can be

observed that the activation energy values increases with the increase of
frequency as shown in Fig. 7.
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Fig.-7: Frequency dependence of the activation energy Ee(r,l).

samples of cd2Snoa were prepared by solid - state reaction of
mixtures of Sno2 and Cdo . xRD for the Cd2Snoa compound as bulk
exhibits four strongest diffraction peaks as well as another peaks which
have different small intensities Complex dielectric constant was
carried out through the temperature range (298 - 453) K and frequency
range from 0.1 kHz to 4 Nft{2. . Dielectric constant increases at lower
frequencies to a maximum value in a certain frequency and then
decreases with the increase of frequency. This peak shifts to higher
value of frequency with the increase of temperature. But the dielectric
loss decreases with the increase of frequency at low frequencies ,
from 100 Hz up to 40 kllz, the bulk of ac conductivity is frequency
independent But , &t frequencies from 40 kllz to 2 MHz , the
conductivity decreases with the increase of frequency .At higher
frequencies up from 2M]d.zthe ac conductivity increases. values of the
frequency exponent s increase with temperatures and the activation
energy values increases with the increase of frequency
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ABSTRACT
The rclationship between the gray levels and linearity has been studdcdo Where the

local image intensities are highly cOrrelated in homOgenous(non‐ edge)regiOns.
Therefore, we used least square line― fltting algorithm to separate homogenous
regions and non―homogenous regions and locate edges.So,can be assumed that the

best approxirnatiOn for 10cal sOrted image gray‐ values in homogenous regiOns as a
Hne functiOn. The rcsults oft his algOrithnl produced accurate and thin edgcs

with the results of the other detection operators.

INTRODUCTION
In computer vision and image processing, edge detection concerns the
localization of significant of the physical phenomena that originated
them. This information is very useful for applications in 3D
reconstruction, motion, recognition, image enhancement, and
restoration, image registration, image compression, and so on. (1). Most
of edge detectors in the published literature have been developed around
the assumption that one wishes to identify step edges and they have
been made optimal with respect to some criteria for this type of edge.
(2)

It is difficult to design general edge detection algorithm that performs
well in many contexts and captures the requirements of subsequent
processing stages. Edge detection operators are based on the idea that
edge information in an image is found by looking to the relationship
which a pixel has with its neighbors. If the pixel gray level values are
similar to those around it; there is probably not an edge at that point.
However, if a pixel has neighbors with widely varying gray levels, it
may represent an edge point. (3)
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Most of the edge and line detection operators are implemented with

convolution masks, and based on discrete approximations to differential

operators. Differential operators measure the rate of change in a

function (4). Therefore, the introduced method was extending (5) to be

applying for various images with different edge strength and of different

orientations and directions. Where the non-agreement with the fitted

line were exploited to precise the edge points.

THEORETICAL CONCEPT

The edge detection filters are normally grouped into two classes a)

non-directional and b) directional filters. The difference between them

is that the non-directional filters didn't focus on a particular direction

within the image but rather deal with linear features in all direction,

while directional filters can be very useful if only interested in accenting

the features in one direction, or a limited number of directions' (6)

In this study, line regression method adopted to detect image edges (5),

where this algorithm previously utilized to introduced adaptive digital

smoothing filter for reducing noise from images (7). The points in any

homogenous image region, where the gray values sorting, in increasing

manner (i.e. present the values as a set of sorted numbers [x,y(*)],

where x:1,2,3,....,n ) where x represent the index of gray level value

y(x), and (n) is the total number of points in the homogenous region.

Assuming that the ascending points ([x, y (x)], x:0,1,2,"",n) always

have linear relation between x and y(x). So, can be estimate the best

fitting line for this data by using least square curve fiUing algorithm'

This performed by using the following steps: (5)

1. compute the following summations:

nnnn

2*,. t v(x), - -Z*',"'Z*'v(x)'' "'''' "'(1)
x-J x:l x:l x:l

2. From least square line fitting method estimate the

following

a-rt * bflx :2r<*)---- -(2>
x:l x:l

156



Al- Mustansiriya J. Sci

o=

Yol.22, No l, 2011

o. x+b2x2 - 2*.r<x).. ...(3)
x:l x:l x:l

where a, and b constant of estimated line, can be concluded from:

f*.y(*)-t *filD
A _ x=l J:l x=If/:- (4)
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2. The approximated line for the sorted data given by:

Y(x): a*bx where (x:1,2,3,....n)(6)

Here the errors between the values of y (x) and y(x) are so small in
homogenous regions. while, edge image regions are always contains
points from two or more different targets. so, the estimated curye fiuing
line gives a high error between y (x) and y (x). This contrast between
homogenous regions and non-homogenous regions exploited to locate
image edges.

ALGORITHM OF EDGE DETECTION
The proposed edge detector, performed by using the following steps:
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Start algorithm
i. Mention the size of sliding mask (n).

ii. Determine the values for this mask, by applying
sliding mask on the image plane and rescinding

these values in increasing manner, then the resulted

data presented in a vector y(x), where
(x:1,2,3,....,n).

iii. Estimate (a and b) of the best fitting line for the

sorted data in vector y(x), by using eq.s (4), and

(5), then can be status the equation of best fitted
line Y(x) from eq.(6).

iv. Estimate the absolute error between the data y(x)

and the approximated line Y(x), from:
1n

er __ LIly(r) _ r(r)..........(7)
n7t'

v. If er > th.-then.. can be assign the central mask

point as an edge Point.
End Algorithm

RESULTS AND DISCUSSION
Two (Synthetic, and House) real images are used to evaluate the

efficiency implementation of the suggested algorithm. These images

have spatial resolution (256 x 256) pixels, and gray tone resolution 8

bits/pixel.
To, determine the powerful of the introduced edge detector, compare its

results with that of Sobel, Robert, Variance, NLLAP and Lablace edge

detectors. The results demonstrated in fig. (1), from the results can be

shown the present Least Square Linear Fitting (LSLF) edge detector,

give best results (thin connected edges and with small number of
isolated edge points), comparing with the mentioned edge detectors.

Hence, can be say, that the image regions can be locally modeled as

linear function when the region homogenous (7). Any contrasts with

this model, mean that the region is represent edge region or non-

homogenous gray tone region. This edge detector, highly, success in

determines straight lines and edges, see fig. (l).
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Figure -1: Original Images and The Results of Edge Detectors
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ABSTRACT
This paper presents a new minimization method based on the idea of
separable updating of the Hessian matrix of the Variable Metric in the
case where the objective function can be decomposed in to a sum of
functions. Global convergence of the new method is established.
Experimental results, indicate that the new proposed method was
efficient than the standard separable BFGS method.

INTRODUCTION
Consider the unconstrained optimization problem :

minflrl I x e R" ) .........(1)

where f is a continuously differentiable function of n variables .Quasi-

Newton methods for solving (l) often needed the new search direction
do at each iteration by :

4=―町
1& .........(2)

where go :Yf (xo) is the gradient of f evaluated at the current iterate

xo l9l. One then computes the next iterate by

xk*t = xo + aod o
.........(3)

where the step size a o satisfies the Wolfe - Powell (WP) conditions

/(礼 +%4)≦ /(為)+4%イ& .........(4)

.........(s)g(為 +%4)r4≧ Qイ gセ

where 6, <l I 2 and d, <5, < 1 , and .I1o*, is an approximation to

{V'f (*)\. For most recent work in the field of preconditioned

conjugate gradient (CG) method see [3]. The matrix Bo*, satisfies the

actual Quasi-Newton (QN) condition
.(6)
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where !*: g**r-g* , rk = x**r-xorarrd Bk = H;'see [2] .

In [6] Li & Fukushima proposed another Quasi -Newton like condition
defined by :

BorYo = lo
where

*

lr=lr+mkvk … … 。(8)

where mo is a positive constant .The parameter mkcanbe chosen to be a

very small number , for example m r I 10*. In this paper, we consider

a wide class of separable optimization problems where the objective
function is a sum of

/(χ)=Σ氏(χ)

。
(7)

。
(9)

.(10)

k=l

where fo(x), | < k < m,are smooth functions depending on a small

number of variables. [5]

1. Modified Separable Variable Metric (VM) updates:
In this section we focus our attention on separable functions of the

form (9), where each of the element function fr@) depends only on /,r

variables and no is much less than n,the size of the original problem.

Then we can define the transform point , and the reduced gradients by

x - Zl xo and g r = Z'r gr and the reduced Hessian matrices then becomes

bo = Z[GrZp where Zo are columns of the unit matrix. The k' th

iteration of VM methods for separable functions starts in the point x*

with reduced gradient ; r and approximations of reduced Hessian

matrixes Br, l<k<m. Then the gradient grand the matrix ,B* are

constructed in such a way that

gた =Σ Zfgた ,a=Σ tt Bた イ
た=1                 1=1

Novち  the reduced gradients  gl+l  are

approximations of reduced Hessian matrices Bo*r, I 3 k 3 m are obtained
by VM updates using differences questions, i.e.

" -, .. ..(11)
vk = ZI(xk*r- xo) , !r = S**r- go , lr = ))o*t?4ryr

Therefore, a VM-update can be used for each of the particular functions.
However, there is a difference between the classic and the separable

^T
approach, since condition vo y; >0, which are necessary for positive

computed and the new
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definiteness of br*r, arcnot guaranteed for all 1< k < m. This difficulty
was unavoidable and an efficient method has to handle this situation.
Therefore, the following separable modified VM method is defined by :

^ ^7' ^r ^

br*,--ar* pr++-'rru;Y^r lr, io' i;r o """"'(t2)
vk y; yk Bt rr

BヵJ=Bヵ

Now there are two important special cases, for pi = I modified

separable BFGS, namely modified (1) method will be obtained for
^T ^ ^ ^I ^

Po = vo Brvol vn yro a scaled modified separable BFGS will be obtained,

namely modified (2).

1.1 Outlines of the Modified Separable VM-methods (MSVM):
The outlines of these methods are as follows :

Step 0

Step 1

Step 2

Bo

Step 3

Step 4

Choose an initial point x, e R'', set fr = | .

calculat

the new updating Br*r by formulas (12) &, (13) .

Step 5 : Set k = k+l andgoto step I .

nT n

, Y* y;<o """"'(13)

If the hybrid stopping criterion is satisfied stop :

ITERM:1- if lxo., -x*l was less than or equal to l.OD-16,
ITERM:2- if 14., -{l was less than or equal to 1.0D -14,
ITERM:3- if Fku is less than or equal to 1.0D -16,
ITERM: +- if llg-ll is less than or equal to l.OD-6,
ITERM: 6 if termination criterion was not satisfied, but
solution is probably acceptable,

ITERM:I2- if NOF exceeded 1000,

Solve do = -Bo'go to obtain a search direction d.Determine

form Bo ,1<k<m.
Find ao by (WP) step size rule (4) and (5) .

Generate a new iteration point by xo*, = xo * dodo and

:e
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2. Updating semi- positive definite Hessian matrixes :

In the following, we explain how to determine a symmetric

positive definite Hessian approximation matrix Btt to satisff the secant

equation

B..r:rt = li ¨̈ ¨̈ 。(14)

A necessary condition for Bた +l,being synllnetric positive deflnite is that

1.e.,

ツヵ ッi>0

(χヵ+1-χ l)7(gル +l― gl)>0

… … .(15)

… … 。(16)

This necessary condition can be proved as follows. From the Wolfe -
Powell $fP) conditions, we know that :

g(χl+αヵグ1)rグル≧Qグl gl.

Sinceッヵ=αヵグル,We have
A 7^     ∧ r∧

gl+1ッヵ≧ag″ ッヵ

Therefore
A r∧   Ar^    ^r∧   Λ

『 ^

gた+1ッヵ―gi ッた≧igた ソ々―gセ ッヵ

乃 νl=(g々J一 gた )rッヵ≧←島-1)&ツ々≧0

where the parameter δ2く 1・

。(20)

Theorem (2,1):For any given k, (;r,;r,rr,)r) are generated by

MSVM, then Br*r > 0 holds for all t provided that the following

inequality holds
^r∧

ノiツ ヵ ≧ 0

proof:following the deinition ofッ 1,we haVe

… ……(21)

Ar^  ∧7A  ∧r  ^

パツヵ=4ノ1+44カ        ………°(21)

。(22)立
r↓″=tr多た+4卜ヵ

l where″
た≧10“

by 20)and卜 11>0,We have

ArΛ

ッ 1カ
≧ 0 。

。(1'7)

。
(19)
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3. Global convergence property of the new methods (MSVM) :
The important property of the line-search method is the giobal

convergence defined by relation :

g t'rllell= o .........(24)
In [1] & I4l, ,, o^o,tu)rsfies (wp)-conditions then search direction will

be descent, i.e. vk y; > 0.
Theorem (3.1):

Let the objective function f (x) be bounded from below and has
bounded second-order derivatives .consider the line- search method
satisfying (4) and (5).If

言詐郵基テ
⇒∞and grグヵ<0 。(25)

Then (24) holds.[7] and [a]
Theorem (3.2)

Let the objective function f : R'= R be bounded from below
and has bounded second-order derivatives .Consider the line-search
method
satisfying the Wolfe - powell (!Vp) conditions with

4=―イを& … … .(26)

Assume also that the gradierrt ;* is Lipchitz continuous, i.e. there exists
a

constant cF0, s.t.

lls(r)-g(y)ll< "ll*-yll,Yx,yeR" ........(27)
then (24) holds.

proof:
Assume, for contradiction purposes , that (24) does not hold.

Then, we can suppose llg_ll> ,
For some 6* ) 0, and goHg,, ) 0 , k>1. On the other hand, the
Lipchitz condition

}書
ヵ√をヵメル‖壺1浅

力rふメル
4

僣ヵ√l々メルヵ≦%ε牌ヵl
'om(20)and(29)we get

。(28)

165

(29)



Separable Variable Metric Updates For Large Scale Optimization

%σ牌イ≧Q→」々
r力ヵ

Abbas and Basim

。
(30)

… … 。(31)

"T "

o r-(5,-r)4*--( c ,ll;_ll,

Since botll←l-1)」″

r;tandσ

lカ

ル
12areSemi‐

positive deflrlite,then

A r ^

,(32)

Summing the expression in (32) is also positive definite. Using

Theorem (4.1 ) , we have a contradiction .

4. Numerical Results :
In this section, we have been reported the numerical results for the

new methods MSVM. We tested, using the collection of test problems,

for general sparse and separable unconstrained optimization test

problems from [9]. We have used the dimension of the problem (N),

N:10,100,500,1000. For each problem, These algorithms use a line

search technique, [8] which satis$ Wolfe-Powell (WP) condition as

in which 4 : 0.000l, 5, : Q).
We will test the following VM-methods.

1. Separable BFGS method (Original) .

2. Modified (t) stands for the new method MSVM with pi = 1.

3. Modified 1z; stands for the new method MSVM with
"T ^ ^ ^7'^

po = vo Br,vol vo Y;

Table (5-l) shows the computational results, where the columns have the

following meanings :

Problem : the name of the test problem .

NOI : number of iterations .

NOF : number of function evaluations .

f : value of the objective function at the point x.
g : value of the gradient function at the point x.
ITERM : the hybrid stopping criterion .

From Table (l) ,we observed that the average performances of the

modified (1) & modified (2) are beffer than the original method and

especially for our selected test functions.
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Table- (1):comparison results of all methods as a total of (15) test functions.

The details of these test results are fully described in the subsequent
tables.

Tablc

TIヽ4E=0:00:00.o8

Standard BFGS algorithm
N NOI NOF TIME
10 3885 7703 0:00:00.08
100 5463 10332 0:00:00.67
500 4091 9164 0:00:02.20
1000 4065 9003 0:00:04.63
Total 17504 36202 0:00:07.58

modified (1)
N NOI NOF TIME
10 460 791 0:00:00.02
100 1137 2627 0:00:00.53
500 1224 2619 0:00:02.36
1000 1144 2726 0:00:05.44
Total 3965 8761 0:00:08.35

modined(2)
N NOI NOF TIME
10 546 985 0:00:00.o3
100 1065 2035 0:00:00.55
500 1050 1955 0:00:02.20
1000 1221 2342 0:00:07.13
Total 2271 6332 0:00:09.91

'able (2

Algorithm Standard BFGS =ゞ10
Problem NOI NOF f g ITERM

1 398 1001 22.3407562 0.163E+01 12
2 654 1001 0。 121328883E-03 0.125E-01 12
3 656 1000 0。 921077850 0.620E-02 つ

４

4 106 153 0。799804276E‐ 10 0。702E-05 2
5 139 179 0.160886197E-09 0.788E-05 2
6 69 112 3.01929454 0.965E-06 4
7 423 1000 11.4354732 0.217E+01 12
8 57 92 ‐133.510600 0.233E‐ 05 つ

４

9 374 1002 1.05358706 0.316E-01 12
10 13 23 0.944550269E‐ 13 0.428E… 06 4

500 1001 0.105143334E‐ 03 0.167E¨ 02 つ
４

12 262 698 1.92460901 0.698E-04 つ
４

13 74 123 -8.05139211
0。 877E-06 4

14 74 145 -0.385263183E-01 0.836E-06 4
15 86 173 -0。251419625E‐ 01 0.968E¨ 06 4

Total 3885 7703
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Algorithm standard BFGS   N=100
Problem NOI NOF f g ITERⅣI

1 357 1000 375。 772751 0.416E+01 12

2 675 1000 0.417037296E‐ 03 0.229E¨01
つ
４

3 642 1000 25.2065330 0.110E‐ Ol
つ
４

4 94 126 0.736274182E-10 0.347E-05 2

5 195 259 0.353606890E-08 0.233E-04 2

6 84 145 33.3754297 0.800E-06 4

7 490 725 1039.41617 0.274E-04 2

8 56 57 ‐98.8560279 0.562E-06 4

9 350 1001 18.9030005 0.500E+00 12

10 7 14 0.512511155E‐ 13 0.667E-07 4

500 1001 0.110666145E-05 0.118E-04 2

12 334 1002 2.39784602 0。 109E+00 2

13 578 1000 ‐49.9997833 0.285E-04 2

14 501 1001 0̈.133766122E‐ 02 0.207E‐01 2

15 600 1001 0.908528629E-02 0.334E-01 12

Total 5463 10332

Separable Variable Metric Updates For Large Scale Optimization

TIⅣIE=0:00:00.67

Table f4

Abbas and Basim

a

Algorithm standard BFGS   N=500

Problem NOI NOF ｒ
ｉ g ITERPI

l 313 1000 1950.53768 0.506E+01 12
つ

″ 654 1000 0.190687684E‐ 03 0。 178E-01 12
０

， 615 1000 133.781367 0.107E‐01
つ
４

4 143 179 0.407524183E-10 0.174E-05 2
く
υ 224 298 0.116517131[〕 …08 0.108E‐04 2

6 88
く
フ 168.291764 0。 134E‐ 05 2

7 83 196 163899.853 0。740E‐03
つ
４

8 34 54 90.9672145 0。713E-06 4

9 406 1002 97.5181572 0.102E+01 12

10 6 12 0。 315195199E‐ 13 0.251E‐06 4

132 265 0.101551041E-07 0.100E-05 4
つ
４ 334 1002 2.66906251 0。436E-01 12
０
フ 390 1001 -218.394928 0.162E+Ol 12

14 335 1002 0.311487476 0.209E-01 12

15 334 1002 0.120585472 0.261E-01 12

Total 4091 9164
TIME=0:00:02.20
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Table

Algorithm standard BFGS  N=1000
Problem NOI NOF f g ITERPI

1 318 1002 3920。 15325 0.250E+01 つ
４

2 645 1000 0.134675134E… 03 0.171E-01 12

3 592 1001 269.500609 0.302E-01 12

4
く
υ 190 0。658806352E‐ 10 0。233E-05 2

5 229 300 0。 142991691E…08 0.119E-04 2

6 90 151 336。937181 0.225E-05 2

7 106 265 761774。 954 0.242E‐ 02 2

8 34 55 316.436141 0。433E-06 4

9 468 1002 196.256249 0.228E+01 12

10
く
フ 10 0.783883858E-11 0.252E‐ 06 4

10 21 0.129032045E-08 0.992E‐ 06 4

12 334 1002 2.68842398 0.300E‐ 01 12
●
Ｄ 414 1000 -423.279033 0.514E+01 12

14 335 1002 0.336253881 0.155E‐ 01 12
く
υ 334 1002 0.128686577 0.194E¨ 01 12

Total 4065 9003
TIPIE=0:00:04.63

able

Algorithm modifled(1)N=10
Problem NOI NOF f g ITERPI

l 89 140 0。 168569223E‐ 15 0.456E-06 4

2 36
く
υ 0.182521334E-13 0.985E¨ 06 4

3 29 46 0.920931745 0.915E¨ 06 4

4 10 20 0.396688126E-12 0。409E-06 4
ξ
′ 16 29 0.547361777E‐ 12 0.268E¨ 06 4

6 16 3.01929454 0.586E‐ 06 4

7 112 220 10.2327785 0.217E‐ 05 2

8 14 -133.510600 0.664E-07 4

9 60 105 0。 107765879 0.677E-06 4

0 1 2 0.00000000 0.000E+00 3

1 8 13 0.683259631E-14 0。 149E-06 4

2 35 70 1.92460901 0.739E-06 4

3 21 36 -8.05139211 0。300E-06 4

4 9 12 -0.385263183E‐ 01 0.424E-07 4

5 12 17 -0。251419625E… 01 0.860E‐ 06 4

Total 460 791

TIⅣIE=0:00:00.02
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Table

Algorithm modifled(1) N=100
Problem NOI NOF ｒ

ｉ g ITERPI
1 275 1000 129.808266 0.215E+02 12

2 36 48 0.189528096E‐ 13 0。743E‐06 4

3 29 46 25.2061295 0.649E‐06 4

4 10 18 0.507411689E-12 0.343E-06 4

5 18 32 0.180055648E-13 0.582E-07 4

6
つ
４ 34 31.6908719 0.330E‐06 4

7 162 328 1057.85018 0.228E-05 2

8 13 16 -98.8560279 0.843E-06 4

9 64 104 1.07765879 0.448E‐06 4

10 1 2 0.00000000 0.000E+00 3

14 25 0.402468685E‐ 14 0.764E-07 4

12 434 887 1.92402295 0.277E‐05 2

13 24 38 ‐49。9997833 0.781E‐06 4

14 16 -0.379985307E-01 0.486E‐06 4
く
フ 25 33 ‐0.245807867E¨ 01 0.242E‐06 4

Total 1137 2627
TIME=0:00:00.53

table

Algorithm modined(1) N=500

Problem NOI NOF f g ITERPI
l 353 1000 371.225742 0.220E+02 12

2 37 59 0.537046032E-12 0.817E-06 4

3 24 38 133.780980 0.450E‐06 4

4 20 0.336619161E‐ 12 0.238E‐06 4

5 18 31 0.738398667E‐ 13 0.173E‐06 4

6 27 42 166.607206 0.147E-06 4

7 15 163899.853 0.769E-07 4

8 95 169 90.9672145 0。426E‐05 2

9 66 107 5.38829394 0.428E-06 4

0 1 2 0.00000000 0.000E+00
，

フ

1 27 49 0.725609352E‐ 09 0.853E-06 4

2 500 1000 1.93099025 0。428E+00 12

3 20 35 -218。910580 0.654E-06 4

4 17 -0.379923068E-01 0.785E-06 4
く
υ 23 35 -0.245743245E-01 0.116E‐06 4

Total 1224 2619
TIPIE=0:00:02.36
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Table ソ

A12orithm modined(1) N= 1000
Problem NOI NOF f g ITERⅣI

1
４０

４
つ
４ 1005 3874.32714 0.444E+02 12

2 39 55 0。381233140E-14 0.588E-06 4
3 24 35 269。499543 0.219E-06 4
4 12 21 0.660759524E-12 0.354E‐ 06 4
5 19 31 0。245209052E-12 0。333E-06 4
6 25 40 335.252624 0.695E‐ 06 4
7 12 16 761774.954 0.437E‐ 06 4
8 158 310 316.436141 0.251E-05 つ

４

9 65 106 10。7765879 0.278E-06 4
10 1 2 0.00000000 0.000E+00 3

6 0。 126662417E-08 0.670E¨ 06 4
12 499 1001 2.15700622 0.721E+00 12

13 24 40 ‐427.404476 0.594E¨ 06 4
14 13 18 -0.379921091E… 01 0.154E-06 4

く
フ 23 33 -0.245741193E-01 0.257E-06 4

Total 1144 2724

TIⅣIE〓 0:00:05.44

Table
Algorithm modined f2) N=10
Problem NOI NOF f g ITERPI

1 82 123 0。330103577E‐ 16 0.212E¨ 06 3

2 36 71 0。 118471352E-13 0。886E-06 4
3 34 64 0。920931745 0.450E‐ 06 4
4 21 0.278029262E… 12 0.360E-06 4
く
υ 20 40 0。291894533E-11 0。950E-06 4
6 16 3.01929454 0.795E‐ 06 4
7 193 386 10。2327785 0.113E-05 2
8 13 15 …133.510600 0.608E‐ 06 4
9 60 99 0。 107765879 0.144E-06 4
10 l 2 0.00000000 0.000E+00 3

18 0.445467779E-13 0.418E-06 4
つ
４ 34 67 1.92460901 0。917E-06 4

13 17 27 -8.05139211 0.739E‐ 06 4
14 8 13 ‐0.385263183E-01 0.114E‐ 07 4
15 15 23 -0.251419625E‐ 01 0.524E-06 4

Total 546 985

TIME=0:00:00.03
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able

Algorithm modifled(2)  N=100
Problem NOI NOF f g ITERPI

1 96 155 7.14712083 0.388E‐06 4

2 39 73 0.218549203E-13 0.487E-06 4

3 34 53 25.2061295 0.106E-06 4

4 14 26 0.534905949E‐ 12 0.458E¨ 06 4

5 30 56 0.176827215E‐ ll 0.61lE… 06 4

6 23 37 31.6908719 0.119E-06 4

7 202 405 1059.36872 0.713E-05 2

8 16 30 -98.8560279 0.790E-06 4

9 68 113 1.07765879 0.535E-06 4

0 l 2 0.00000000 0.000E+00 3

1 23 43 0.156657278E‐ 13 0.251E-06 4

2 459 942 1.92402295 0。334E-05 6

3 18 31 -49.9997833 0.393E-06 4

4 13 21 ‐0.379985307E‐ Ol 0.199E-06 4

5 29 48 ‐0.245807867E‐ 01 0.176E-06 4

Total 1065 2035
TIPIE=0:00:00.55

lable(12

A12orithm modifled(2)  N=500
Problem NOI NOF ‘

１ g ITERPI
1 106 171 38.3383609 0.146E-06 4

2 35 65 0.224048441E‐ 13 0。970E-06 4

3 32 51 133.780980 0.956E-06 4

4 13 22 0。942820192E-12 0.723E-06 4

5 27 53 0.602713456E― ll 0.823E-06 4

6 20 31 166.607206 0。947E-06 4

7 25 37 163899.853 0.258E-04 2
０
０ 88 178 90.9672145 0。796E-07 4

9 123 197 5,38829394 0.492E-07 4

0 l 2 0.00000000 0.000E+00 3

1 24 45 0.356423455E-08 0。374E-06 4

2 491 1001 1.93673918 0。 147E+01 12

3 21 36 ‐218.910580 0.283E‐06 4

4 15 21 ‐0.379923068E― Ol 0。382E‐06 4

5 29 45 ‐0.245743245E¨ 01 0.607E‐06 4

Total 1050 1955

TIPIE=0:00:02.20
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Algorithm modified (2) N=1000
Problem NOI NOF' f g ITERM

1 100 167 89.5345927 0.178E-06 4

2 40 75 0。447527768E-13 0。783E-06 4

3 33 56 269.499543 0.442E-06 4

4 17 30 0.122409430E‐ 11 0.962E‐ 06 4

5 27 52 0.105565975E-10 0.764E-06 4

6 20 32 335.252624 0.443E-06 4

7 26 40 761774.954 0.276E-04 2

8 298 597 316.436141 0.207E¨05 2

9 71 120 11.1589533 0.483E-06 4

10 1
つ
４ 0.00000000 0.000E+00 J

27 53 0。806589238E… 09 0.697E‐ 06 4

12 491 1000 2.10022663 0.941E+00 12

13 26 50 -427.404476 0.761E-06 4

14 14 22 -0.379921091E¨ 01 0.308E¨ 06 4
く
υ 30 46 …0。245741193E‐ 01 0.153E¨ 06 4

Total 1221 2342

Al- Mustansiriya J. Sci Yol.22, No l, 2011

TIME= 0:00:07. 13

RESULTS AND DISCUSSIONS
In this paper, we have proposed two modified versions of a new
proposed MSVM-type methods for solving unconstrained minimization
problems. The computational experiments show that the modified
approaches given in this paper are successful. We claim that the two
modified (1) & (2) arc better than the original formula. Namely, for the

modified (l) & (2) there are about (78 - 88)% improvement in NOI &
there are about (76-83)% improvement in NOF overall, the

calculations & for different dimensions
Relative efficiency of the different methods discussed in the

Test problems for general sparse & partially separable
unconstrained optimization

In [9], Test problems for general sparse and partially separable
unconstrained optimization. We seek a minimum of either a general
objective function f (*) or a partially separable objective function

f(x)=[frf;1 , x € R'
k=t

.elatlve elllclency o n lne papcr.

Methods NOI NOF TIME
standard BFGS 100 100 100

Modifled(1) 22.65 24.20 130。 7

Modified (2) 12.97 17.49 110.1
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fronl the starting point x. For positive integers た&′ , we use the

notationグjν
(た,7)fOr integer d市 ision,i.e。 ,maximum integer not greater

than%,and mod(た ,′)おr the remdnder after hteger d市おbn,ieっ
mOd(た ,′)=′ (夕

了
一 ′h【た,′)).The descrゎ●on Of hd市 muJ probLmsヽ ぉ

follows:

′κ)bムθzη l:(勇乃α′″θグラ比)οグノη〃′C′
jο′.

/(χ)=Σ [100(χた1-4)2+(χ,_1-1)2+90(χた1-為 +2)2
ノ=1

+(為 +l… 1)2+10(為 +4+2~2)2+(毛 _χ
,+2)2/10]

j=2ブ  , ル=(4-2)/2

4=-3,mod(j,2)=1, '≦ 4,  4=-2,mod(',2)=1,′ >4

4=~1,mod(j,2)=0, ′≦4,  4=0,mOd(′,2)=0,,>4

′κ)bル″ 2:C力α′″グPοwθ′sin gγル″ノ物″ε″ο′。

/(χ)=Σ [(χ′.+χ′)2+5(χ,.―χ′+2)2+(χ′_2χ:.)4+10(χ jJ―χ′+2)4]
ノ=l

′=2ブ  ,  た=(′ -2)/2

χ′=3 , mod(′ ,4)=1 ,  χ′=-1, mod(′,4)=2

χ′=0 , mod(′ ,2)=3 ,  χ′=1 , mod(ち4)=0

′4οι′θ″ 3:C力α′′θグCragg α′グZθlク ノウ
“

′′ο″。

/(χ)=Σ [(θ
場」-4)4+100(毛 -4.)6+tan4(毛 +l_鶏+2)+41+α +2~1)2]

ノ=l

′=2ブ  , た=(″ -2)/2

為 =1,′ =1,為 =2,′ 卜 1

′Юわた″ 4:(勤α′′θグCragg α′グZθッ′イ″α′ο″.

/(χ)=立‖(3-2χ,)χ′一χ′J―χ′+1+ギ
′=1

′= 7/3 , χO=χ″+1=0

χ′=-1 ,′ ≧1
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′Юbル″ 5:Gθ′θ″′レタグB^彎de″ ια
“
滋グ′′′ι′′ο″.

`           /(χ
)=:]||(2-卜 5χ l)χ′+lI Σ]χブ(1・ χノ)|′

“          ′=7/3 , Jブ ={ノ :max(1,′ -5)≦ mh(4,′ +1)}

χ′=-1 , ′≧1

′Юら′θ″6:ルッθ″―∂:αgο″α′r″θ″′′″α′′ο″q′励θB/り )dθ″″ヴ″αgο″α′ル″σ″ο″。

/(χ)=Σ I(3-24)χ,一毛ョー為+1+ギ 十Σ牌+毛
+″ 21

′=1                                            ,=1

′=7/3, 為 =χ′+1=0

4=~1,′ ≧1

′Юb′θ″7:身,αrSa mOd′ια″ο″(プ ルθ Nαzα″′力rrliga″ο″θ′ガθυル″σ″ο″.

/(χ)=;喜
 (4+′

-1](α′Shl χノ +bク C°sχノ))2

αグ=5[1+mod(′ ,5)+mod(ノ ,5)],ιク=(′ 十ノ)/10

_         J′ =lJi:max(1,′ -2)≦ mm(4,′ +2)}∪ ク:|プ ー1=″ /2}

χ,=1/4 , ノ≧ 1

′″bル″8:И″οttθr ιrigο″ο″θ′″た′z″

`′

′ο″。

/(χ)=;Σ
:(′

(1-COS毛 )一 】E(α′
Sin xJ.ク

ヴ
cos為 ))

α′ =5[l■ lnC)(1(′ ,5)+rl10(1(ブ,5)], クグ = (′
‐トノ)/10

4=lJi:max(1,ノ ー2)≦ mh(″
,′ +2)}∪し:|ノー州=″ /2}

鶏 =1/4,′ ≧ 1
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′Юbた″9:Cttα′″θグ%9οグルイ″σ″ο″.

/(χ)=2]{expP(llχ′+トブ
)+10(,]二

1-ノ
~10~ジ

L)2

+10に→L-54.4-孔ソ+10に4+43+1~ガ }

ム=-0・002008 , 九=-0・001900 , 孔 =-0・000261

ブ=ヤ,mOd(′ ,5)==0}

為 =-2,mod(′,5)=1, ノ≦2,  χ,=-1,mOd(′,5)=1,J》 2

4=2 ,mod(′,5)=2 , J≦ 2,  4=-1,mod(′ ,5)=2,′ 冷2

毛 =2 ,mod(′,5)=3   ,   鶏 =-1 ,mod(′ ,5)=4

χ′=-1,mod(′,5)=0

′Юbル″10:Gθ″θ″′′″′′ο′グ′力θB“″,72ル″σ′Jο′・

/(χ)=文 [(χた1)イ +1)+(イ声た1+l)]
′=2

4=~1・0,mod(′,2)=1,毛 =1.0,mod(′ ,2)=0

′″οb′θ″ 11:Dおε″θ′θ ιO″″ααッ ッα′γθ′
“
οわた″ .

/(χ)=Σ [2χ′一為J~為+1+力
2(4+′ヵ+1)3/2]

′=1

カ=1/(″ +1) , XO=χ″+1=0

毛 =′あ(1-′力), ′≧1

′″bル″ 12:Disc″′J″ ″ο″グ α varJα″0″α′′″bル″ .

/(χ)=2)E[χ,(χ:―鶏+1)/力 +2み】Ekθ X'・ :―θ=j)/(χl+l-4)]
力=1/(″ +1), 為 =為+1=0

毛 =′力 (1-J力) ,  ′≧ 1

′κめ′θ
“

13:Bα′αθグ rrliga′ο″θ′ガε′κ)わた″ .

/(χ)=Σ′[(1-COS X,)+Sin χ′J― sin χ′J]
′=1

χO=χ″+l=0,χ,=1/″ , ′≧ 1
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problem 14 : Variationa I problem l.
This problem is afinite dffirence anarogue of avuiafiona I problem

defined as a minimization of the functional :

r (*) = 
1l); 

at *,',', - r)dt

wltere x(0)= 0 & x(l)=Q .we use thetrapezioda l rure together wirh 3- point f inte
dffirence s on qunforrm grid having n+rrnternal nodes.The starting point is

given by the formula

i,=x(t,)=ih (l-ih),where h=l I (n+l) .

problem 15 : Variationo I problem 2.

This problem is a finite dffirence onalogue of oyariational problem

defined as a mnimization of the functional:

f (*) =i [r'Ul - x, (t) -2t x@] dt
0

where x(0)=0 & x(1)=0.w use thetrapezioda I rule together with3-pont f nte
dffirence s on o uniforrm grid having n+I mt ernal nodes. The starting pont is

given by the formulo x,=x1t,)=ih (l-ih) , where h = I I (n+l) .
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ABSTRACT
This paper is devoted to introduce new concepts so-called M-R-L and c-L

spaces. Several various theorems about these concepts are proved. Further
properties are stated as well as the relationships between these concepts and LC-
spaces are investigated.

INTRODUCTION
Lindelof spaces have always played a highly expressive role in
topology. They were introduced by Alexandroff and Urysohn back in
1929 and their names are due to lindelofs proof in 1903 that from any
collection of open sets covering the Euclidean space one can find a

countable subcollection covering the space. It is well known that in a
Lindelof space, every closed set is Lindelof, but not conversely .It is
equally well know that in an Lc-space, every Lindelof set is closed, but
not conversely. Throughout the present paper we introduce a new
concept namely c-L spaces, these are the spaces in which the Lindelof
sets are coinciding with closed sets.
l.Preliminiaries. In this work, spaces always mean topological spaces
on which no separation axioms are assumed unless explicitly stated, a

topological space is denoted by (X, t) (or simply by X). For a subset A
of X, the closure and the interior of A in X are denoted by cl(A) and
Int(A) respectively. In l2l it was define c-c spaces, these are the spaces
in which every closed subset is compact and every compact subset is
closed. A topological space whose lindelof subsets are closed is called
Lc-space by Mukherji and Sarker l4). They generalize Kc-spaces
(:compact subsets are closed) t5l.
Z,c-L Spaces

Now, we introduce the following definition:
Definition 2,1: A topological space (X, t) is called a c-L space if every
closed subsets of X is Lindelof and every Lindelof subset of X is closed.
Remark 2.1: The concepts of c-L and c-c spaces are independent of
each other and both imply Lc and Kc-spaces respctively. However, the
converses are not true in general.
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Example 2.1:If X: [0, 1] is a subspace of R with the usual topology.
Since every closed subset of X is bounded, then it is compact. On the
other hand, every compact in X is closed and bounded. So X is c-c

space. Now, if S: {l: n:2,3,4, ...}, then S is lindelof (since S is
n

countable). But 0 is a limit point to S, which is not belonging to it and
then S is not closed. Therefore, X is not c-L.
Example 2.22 Let X be a nonempty countable infinite set and t be the
discrete topology, then (X, t) is c-L but not a c-c space. Since if we give
any closed subset of X, then it is countable (subset of countable space is
countable). So it is lindelof (every countable set is lindelof). Also if we
give any lindelof subset of X, it is closed (since X is the discrete space).
Therefore X is c-L. Now if we take any infinite closed subset of X, then
it is not compact. So X is not c-c space.

Example 2.3: Let X be a nonempty uncountable set and t be the
discrete topology, Then X is Lc (Kc) but not c-L (c-c) space. Since if
we given any lindelof(compact) subset of X, then it is closed. But if we
given any uncountable closed subset of X, then it is not lindelof
(compact) set.

Delinition 2.2: Let (X, r) be a topological space. Then t is said to be
maximal relative to Lindelofness (briefly M.R.L) if (i) (X, r) is lindelof
space and (ii) if t is a proper subfimaly of r*, then (X, t-) is not
Lindelof.
The following theorem plays a fundamental role in describing c-L
spaces.

Theorem 2.1: Let (X, t) be a lindelof space and let A be a subset of X.
If
r- = {U U ry n A) : U,V e r}, Then (X, t-) is Lindelof if and only if A' is

Lindelof in (X, r) .

Proof: Necessity. It is clear that
Aer'(since 1=19U(Xfr,q :e,X erland thus A' is closed in (X, t').
Therefore A' is Lindelof in (X, t-) and hence Lindelof in (X, r), since
t c. r' . Sufficiency let X :l){(I 

"U 
(v, n A): a e tt) , therefore

A" c U{U, :a e A}and since A' is Lindelof in (X, r), it follows
A" c U{U, : a elr}, where f, is a countable subset of A . Now
X=U{U,UV",ae4r) and (X, t) is Lindelof, soX=U{U,U%,aefr},
where q is a countable subset ofzt. HenceAc.U{U,U(V,nA):a €fr}.
But X=A" UA:U{U" u(% oa;: aer,Uti}, thus (X, r-) is Lindelof.
Theorem 2.2: If (X, t) is a Lindelof Lc-space, then t is M.R.L.
Proof: Suppose the theorem is false .Then there exists t# such that
r c. ru and (X, rn; is Lindelof.
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Take A e r# -t , and let t* be the topology for X generated by r and A as

in theorem 2.1.
Then rc.r* cro.And thus (X, ,*; is Lindelof by theorem2.l. A' is
Lindelof in (X, t), which is Lc- space, then it is closed in(X, t), that is,
A is in t which yields a contradiction.
Corollary 2.1:Let (X, t) be Lindelof Lc-space andr' cr. Then (X,r') is
not Lc- space.

Proof: If (X,r')is Lc-space, since r'c.r, then it is Lindelof which
implies by theorem2.2 the space (X,t') is M.R.L which is a

contradiction.
Theorem 2.3: Let (X, t) be a topological space. Then (X, r) is c-L space
if and only if t is M.R.L.
Proof: Sufficiency. Let A be a Lindelof subset of X and suppose that A
is not closed, thenA" e r and let r* be the topology for X generated
by r and A" as in theorem2.l.Since (A')" is Lindelof in (X, t), then by
theorem2.l (X, t-) is Lindelof and c c r- which contradicts the fact t
is M.R.L. Also if we take any closed subset of M.R.L space X, then it is
lindelof, since X is lindelof.
Necessity, suppose that there exists a topology rn for X such that r c.r#
and (X, ru; ir Lindelof.
Take A e t# - r , then A' is closed in (X, t#) and hence is Lindelof in (X,

tn;.Then A' is Lindelof in (X, t) and therefore closed in (X, t), hence
A e rwhich a contradiction.
Corollary 2.2: Let (X, r) be a topological space. If (X, t) is Lindelof
and Lc -space, then (X, t) is c-L.
Proof: By theorem2.2 and theorem2.3.
Theorem 2.4zIf (X, t) is c-L space, then it is Lindelof and Tl space.
Proof: Since X is closed in itsell which is c-L space, then it is Lindelof
.Also {*} ir lindelof for all x e X, which implies that it is closed (since

X is c-L space ). Therefore X is Lindelof and T1 space. The converse of
above theorem is not true in general.
Example 2.4: Suppose (R,z), where R is the set of all real numbers and

r the cocountable topology, and then (n,r) is T1 and Lindelof but it is
neither c-L nor T2. Since(Q","), where Q'is the set of all irrational

numbers, is Lindelof space but it is not closed, because Q"":Q is not
open in fact Q is countable set, which implies it is closed. Therefore Q"

is not closed.
Remark 2.2: If (X, t) is locally compact and c-L space, then it is T2

space.

Before we state our next theorem we need the following theorem.

181



ON c-L SPACES

Haider and Arkan

Theorem 2.5: l2lLet (X.,t.)be nonempty countable family of second

countable Lindelof spaces.Then the product space (X, r) is also
Lindelof.[ 2 ].
Theorem 2.6: Let {(*,,r,):aelt} is a nonempty countable family of
second countable Lindelof spaces and (X, t) be the product space. If C,

is Lindelof subset of xo, then p;'(C,) is Lindelof in (X, t) .

Proof: Let Co"is Lindelof subset of X,,, for some doeA, which is

second countable and Lindelof space, then Co. is second countable

subspace. But p"j (C,.)=C,,xflXo,where d+do.Then by theorem 2.5

p;:(c,,)is Lindelof. Similarly we can prove p;'1c,;is Lindelof

wheneverC, is Lindelof subset of X, for all a e ly and a * ar.

Theorem 2.7: Let {(*,,r,):aeir}be a nonempty countable family of

second countable spaces, and let (X, r) be the product space. If (X, t) is

c-L, then (x",r,)is c-L, for eacha e A.

Proof: If C, is closed in X,, then C, is Lindelof since X is c-L, then it

is Lindelof. But the projection function is continuous, then Xo is

Lindelof .Now, let C, be Lindelof subset of x,, then p;'(C,) is Lindelof

in X by theorem 2.6 which is c-L space, thenp;'1c,)is closed. But

C", =p,p)'(Cl) = p,(p;'(C,))" and hence C'ois open inXo, since the

projection function is open. Thus C, is closed in X, .Therefore (x,,r,)is

c-L for eacha e L.

Theorem 2,8: Let (X, t) be a regular second countable space and

(Xx X,r') be the Cartesian product of (X, r) with itself. Then (Xx X,r.)

is c-L space if and only if (X, t) is c-L.

Proof: Necessity. If (xx X,r.) is c-L then (X, t) is c-L by theorem2.7.
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Sufficiency, since every c-L space is Lindelof and Lc, then (XxX,e-) is

also Lindelof by theorem 2.5and Lc by [1] which implies it is c-L space

by corollary 2.2

Theorem 2.92 Let (X,r*)be c-L and 1Y,r")be a subspace of (X,rr;

Then (Y,r") is c-L if and only if Y is closed subset of X.

Proof: Necessity .Since Y is closed in itself then Y is Lindelof in Y

which implies it is Lindelof in X, which is c-L, then Y is closed in X.

Sufficiency, Let K be Lindelof subset of Y, then it is Lindelof in X,

which is c-L, then K is closed in X, so KnYis closed in Y, but

K=KflY. Therefore K is closed in Y. Also ifK is closed in Y, but Y is

closed in X, then K is closed in X, which c-L so it is Lindelof in X

which implies it is Lindelof in Y. Therefore Y is c-L.

Theorem 2.10: Let (X, t) be a topological space and let

X=Y, UYr...U\where (Y,,q) are c-L subspaces of (X, t) for i:|,2,...,
n. Then (X, t) is c-L if and only if Y; is closed in X.

Prooft Necessity. Since (X,r,) is c-L subspaces, then Y1 is Lindelof in

X, for each i e A where n is finite. But X is c-L, so Y; is closed in X for

each ieA.

Sufficiency, to show that (X, t) is c-L .Let K be Lindelof subset of X

.But K|X is closed in k, for each ieA, so KnY,is Lindelof in Yi

which is c-L space, then it is closed in Y1, but Y1 is closed in X, then

KnIis closed in X. ButK=Uf*nf), that is, K is closed in X. While
i=l

if K is closed subset of X, then K 0 v, is closed in Y1 for each i e A.But

Y; is c-L for eachieA,so KnIis Lindelof in Y1 , for each ieAwhich

implies KnXis Lindelof in X, for each ieA.But r=[J{rnyt) which
i=l

is Lindelof for each i e A, that is, K is Lindelof in X. Therefore X is c-L.
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4$l-"ll .Jll O. alrj,'-ll(Sinorhizobium meliloti )qt+lt riJt

3..1^-.,!l :s .,,.!c-r',-t t- -r.,1. , '.rJ*: -: 
"tl--ai

a::Cl r,1ll .+rl iJS .rl '.i L I i I

!.1-.r-/l &--Jl :S-r. ,'1Dl;.;)l ,lj)z
..,p-2aJt i*ts , i-. l^Yl oUli:ll & *+ -[-.,1.3

2010/10/5 '''-r'l r'J-l+! Q-F - 2010/2/28 "'-rtl 6$: fl-rl:

ABSTRACT
The present study included an isolation of ten local strains of Sinorhizobium

meliloti, from root nodules of alfalfa plants (Medicago sativa L.) The plants were
collected from different agroclimatic locations of Baghdad and from other regions

of Iraq. Four strains were obtained from different sources were also included in this
study. The salt tolerances for these strains were studied using; NaCl. The effects of
salt on some genetic features were also studied under stress condition in comparison
with the normal conditions.

The salt tolerance of the all isolates to NaCl was determined
by using Mannitol Salt Yeast extract (MSY) solid medium supplemented with
different concentrations of these salts, from 0.5% to 6%with intervals of 0.5 %o.The

results showed that three isolates (SmS, Sm10, and Sml2) were tolerated up to 6oh

concentration for the both types of salts. One isolate (Sml) can tolerate up to 1.5 %
for the both salts. The tolerance of remaining isolates varied between l.5o/o and 6%o

concentrations of NaCl .Four isolates were selected for further studies, Sm10

(tolerated), Sml (sensitive), Sm6 and Sm9 (semi+olerate).

The growth curves for Sml0 isolate were studied under normal and stress

conditions. The results revealed decreasing in growth rates after 6-72 hours from
incubation under stress conditions in comparison with normal conditions. The
highest effect of salt stress on $owth rates were found after 6-24 hours from
incubation.

Total cell proteins and Surface Lipopolysaccharides (LPS) molecules for all
isolates were isolated. Patterns were obtained by sodium dodesyl sulphate
polyacrylamide gel electrophoresis (SDS-PAGE) under normal and salt stress

conditions and the changes in protein and LPS profiles were observed.

Plasmids for all the isolates were isolated and observed using agarose gel

electrophoresed. No changes in plasmid numbers for Sml, Sm6 and Sm9 isolates.

Two plasmids with low molecular weights were missing in Sm10 isolate in
comparison with the other isolates.

The results confirm thatsalt tolerant strain showed altrations in certain biochemical
and genetical characterizations .These changes may constitute adaptive responses to
salt ,allowing normal growth

a.-)ill
q-,,+ll riJl gr Sinorhizobium meliloti !-r!.-* cryf .l.f,c 'U--r cJ-r' i
sF l-6;lc J.^Jl i cryj' 6l.,1l ;r );i, .rt-"ll .y aifii- 6lU. ,S b:spl ,'.ill c.,,Et il

-,6U a-t.p cllsy r aJJTJF-ll +-t:lS eL sr.;+l-r,- j$ljl tct -11 crYlll ora d.r 't'ril.6.,,1,rl ;rl'*
!iJ_,,,.LIJ fuJtL rrJll r.i,Jl uiJJg ,',-'r 1cr)'oll +$l_,,!t J ej+^SlJJll diiJl ua+ ,_J 4-JLll

. * *Ltt
;r=13 i.l;, ,(Sm12:Sml0 ,Sm8 ) q+J eIJl U%6 !l.iJ ,:Yf &)3 j-i g.,t-iill '-'r+
J6il tcl:ljti ,",-_rl-r, ,':- Ll^ill 1l*r- ,fyjgll i* e:lS L.s , %L.5 Jl,''l -. Sml i-l*
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ABSTRACT
Antiphospholipid antibodies and blood group were screened for seventy flve

spontaneously recurrent aborted women attending threc hospitals in Baghdad city

from the period January until NIlarch 2007. Control included flfty non aborted

women.
The women were divided into flve age categoHes.

High accumulations for the aborted women were seen in the age catego五 es 31-35

years compared to 20-25 years in the control group.

The percentage ofwomen aborted in the flrsttrirnester was 66.7%.

The frequency distribution of ABO blood groups among aborted women were as

follow:A(45%),B(12%),AB(20%)and O(22.7%),compared to a frequency of
A(34%),B(16%),AB(10%)and o(40%)in the cOntrol.
Antiphospholipid antibodies were detected in both aborted and control groups by

EIノISA Inethod. It was found that lgG and lgM were positive in aborted women

with 20 0/O and 5.30/O respectively,while allthe women in the control groups were

negative a prevalence of

No relationship was fbund be● ″een the presence ofantiphospholipid antibodies and

abortions.
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ABSTRACT
The study was conducted to evaluate the gЮ wth of the water mold Dたクタε乃需

s′θ″j′θ On different natural media,included com extract,letmce extract,datejuice
and inillet extract agar rnedia.Radial colony growth was dete111lined on four rnedia

.In addition,the effect of three physical factors was also studied.These were tilne

of incubation(24,48,72)hr.

The results of this factors showed the superio五 ty of lettuce extract mediunl on the

third day of incubation in supporting the growth of the ingus.The comparison

between com extract medium and date juice medium gave the highest frequency

difference compared to other.

m』鷺li淵1ち需[と1吼翼高鳳le器ゴ電肥
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棚
and datejuice medium gave the highest frequency difference compared to other.

Effect of vaHous hydrogen ion concentration(3,5,7)on grOWth using the four

media,the best growth ofthe fungus was on conl extractrnediunl at PH=5.

In conclusion using a五 thmetic lnean,lettuce extract rnediun■ was the best lnedium

for the growth ofthe ingus over all otherrnedia.
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