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ABSTRACT
Two hundrcd ninety clinical samples wcrc coHccted from patients of Baghdad

hospitals,distributed into(177)urine and(113)stool Samples.Bacteriological and

biochcmical detcction tcsts showed that only 27 isolates(9.31%)were identined as

E4た″οθθθεクSυ力θθル
“
.Antimicrobial susceptibility results showcd a high resistance

to Nalidixic acid(81%)and Tetracyclinc(63%),whilC(48%)of the isOlates were

resistant to Cipronoxacin.Ettθθル
“
 ShOWed low resistancc to Trimcthop面 me

(19%)and(7%)to Gentamycino AH isolates produce bacteriocin(loO%)With a
、vide range effect on gram positivc and negative bacterial gro、 vth,with diaineter of
inhibition zones(8‐ 15)mm and(9-27)mm on the salne isolates ofspecics.巳 ぉ θcル燿
EHI chosen as the bcst producer and solid and broth Man Ragusa sharp mcdium

was the best medium fOr production at(16‐ 45)C° .Crude bacte面 ocin was stablc at
temperature(80,100,121C° )fOr(15,30)minutCS and in pH range(2-8)and stOragc
in tcmperaturc(0,4C°,37)for weCk.Partial purincation with ammonium sulphate in
percentage 40%was the best with a specinc act市ity(44.137)unit/mg protcin and
protein concentration(290)mg/ml.The panial purined bactcnocin was stablc at

80C°for 30 minutes and 100C° for(5,15)minutes.Its act市 ity was stable in pH(5.5-
8.5)and stOragc at OC° for weck.

Key words:Enterococcus faccium,bacteriocin production,clinical sources,
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INTRODUCTION
Enterococcus faecium is a gram positive,spherical cell that can occur in
pairs or chains and not motile and . E.faecium is a commensal organism

of the gastrointestinal and urogenital systems of the humans,several

other mammals and birds(l) and also common in environments

contaminated by human and animal origin(e.g.urban sewage,recipient

water,and soil receiving fertilizers of animal origin),as well as in food
products derived from animals(2,3).This bacterium can be survive for
long periods of time in soil,sewage and inside hospitals on a variety of
surfaces(4).It can grow in temperature ranging from l0 to 45 Co in basic

or acidic environments ,and in environments which are isotonic or

hypertonic(S).Enterococci secrete molecules that are putative virulence

factors,like cytolycin and bacteriocins(6).
Bacteriocins are small heat-stable peptides common in gram-positive

bacteria.The production of bacteriocins has been related to the

producer's ability to colonize a host more efficiently due the ability of
these peptides to eliminate competitor strains, which often include other

species(7). Bacteriocins are ribosomally synthesized antimicrobial
peptides with activities that are usually directed against species closely

related to the producing bacterium ,they are now being considered for a
variety of antimicrobial uses in foods and medicine(8).The aim of this

study was to isolate Efaecium,detect the production of bacteriocin from

clinical sources,study the antimicrobial susceptibility of isolates and the

effect of temperature and pH on partial purified bacteriocin.

MATEzuALS AND METHODS
Collection of specimens:

Two hundred ninety clinical samples were collected from admitted and

referred patients from Baghdad hospitals between January 2009-April
2010;the samples distributed into 177 urine samples and 113 stool

samples.
Culture and media:specimens of stool & urine were cultured on

modified Ej medium (Brain heart infusion agar + 5% blood ,sodium
azide and crystal violet) according to Alkhafaji(9) and incubated at

37C" for 18-24 hr.Pure colonies were transferred to confirmative
Enterococcus medium (bile esculin azide agar) .Catalase and motility
test was done (10,11,12).Culture the catalase negative isolates which

were grown on bile esculin azide agar on Arabinose Columbia agar

(13,14).The growth ability of bacteria in Alkaline broth (Brain heart

infusion broth pH:9.6) and Growth at l0 and 45C" was also done (11).

Detection by API 20 Strep(Biomeriux) was performed for all the

isolates.

2



Al- Mustansiriyah J. Sci Vol.23, No 3,2012

Indicators isolateszStaphylococcus epidermidis, S.aureus,S. xylosus,

Acinitobacter baumannii, , Salmonella typhi, Shigella dysentri, Serratia

marcescens, Bacillus sPP, Enterobacter sakazaki, Klebsiella
pneumoniae, Eschericha coli,Proteus mirabilis, Pseudomonas

aeruginosa and Enterococcus faecalis were collected from clinical
samples and identified by bacteriological and biochemical tests

according (10,1 l,l2).

Antim icrobial susceptibility test
Antimicrobial susceptibility of E. faecium isolates was tested towards

I I types of antimicrobial agents Ampecillin, Carbpencilin,
Ciprofloxacin, Chloramphenicol, Gentamicin, Nalidixic acid,

Nitrofurantoin, Penicilin, Tetracycline, Trimethprime and Vancomycin(
Bioanalylisis ) on Muller-Hinton agar according to (CLSI) (14).

Screening of bacteriocin production
Efaecium isolates were evaluated for antimicrobial activity against
Gram negative and positive bacterial isolates by the agar block method
(15).Efaecium rsolates in this study named Producing isolates, and

targeting bacteria named Indicators isolates like;Sraphylococcus
epidermidis,s. xylosus, Acinitobacter baumannii,, Salmonella typhi,
Shigella dysentri, Serratia marcescens, Bacillus spp, Enterobacter
sakazaki, Klebsiella pneumoniae, Eschericha coli,Proteus mirabilis,
Pseudomonas aeruginosa and Enterococcus faecalis.Approximately
10i CFU of each isolate of E.faecium was individually suspended in
normal saline,cultured on the surface of MRS agar,and incubated for 24

h at 37C" .agar blocks diameter (diameter,5mm) containing growth were
aseptically excised from the MRS agar and placed upside down on the
surface of Nutrient agar seeded with 0.lml of -l07cells of indicator
isolates.Plates were incubated for 24h.at 3TCo.Bacteriocin activity was
evaluated by measuring of the resulting inhibition zones for indicator
isolates growth.Three types of media were used to detect the best
production of bacteriocin ;MRS agar,Trypticase soy agar and Brain
heart infusion agar.
Determine the best producer isolate
Bacteriocin activity was determined by Wells method by creating a

series l:2 dilutions of the bacteriocin solutions from E.faecium
(EH1,EH6,EH13) in phosphate buffer saline(pH:10).Ten microleters
of each dilution added to wells agar in nutrient agar plates previously
cultured with indicator isolates for 24 h at 37C'.The activity of
bacteriocin was the reciprocal of the highest dilution of the isolates that
gave largest zones of inhibition around the indicator isolates(16).

3
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Bacteriocin isolation and partial purification
For bacteriocin isolation the bacterial isolate Efaecium(EHl) was
cultivated in 500 ml of MRS broth for 24 h at 3OC'.Cells were removed
by centrifugation and the pH of the cell free culture supernatant fluid
was adjusted to 6.5.Ammonium sulphate was added to achieve 4Ooh and
75Yo saturation .After precipitate for 24 h at 4C"with gentle shaking ,the
fluid centrifuged at 4C" the precipitate was collected and dissolved in
phosphate buffer pH 6.5.Dialyze against phosphate buffer for t h at
4C" three times(17). Protein concentration was determined by Bradford
method (18) and Bacteriocin activity was determined in all steps of
isolation and purification.Effect of temperature on crude bacteriocin
was studied.A solution of crude bacteriocin was put in water bath for 15
and 30min at (80,100,121)C".The same method was used for
purification but with 7 5o/o saturation of ammonium sulphate(l 9).Effect
of temperature on crude bacteriocin was studied,a solution of crude
bacteriocin was put in water bath for l5 and 30min at (80,100)C".partial
purified bacteriocin was exposed to wide range of pH (2-9) to study the
effect ofpH .

optimization conditions of storage: crude and partial purified
bacteriocin were incubate in different degrees of temperature for (7
days) at (0,4,37 C).
Bacteriocin activity was determined in all steps by ( l5).

RESULTS AND DISCUSSION
only 27 isolates (9.31%) were identified as Enterococcus faecium ,ll
(6.21% ) isolates from urine and 16 isolates(14.15%)from stool as in
table I .

Table- I :Nurnber and

All the isolates of Efaecium were succeed in growing on Ej medium,
because it is an enrichment medium for Enterococcus and it is a
modified medium of brain heart fusion with5% blood ,so it is very
suitable for primary isolation.Sodium azide and crystal violet were
added to inhibit the Gram positive bacteria except Enterococcus .

After the isolates transferred from Ej medium to Bile Esculin Azide
agar they showed black opaque colonies and this referred to the ability
of E.foecium to break down Esculin in presence of sodium azide to
glucose and Esculetin which boned to ferric ammonium citrate and gave
the black color and make it a good medium for isolation of this
bacterium(20).All the isolates of E.faecium cultured on Arabinose

um a rcenta E iurr isolates
Specimens No. of specimens No. of E.faecirrn isolates (%)

Urine 177 621
Stool 16 14.:5
Total 290 9.31
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Columbia agar fermented arabinos, API strep was also done for
confirmation.Antimicrobial susceptibility results of E.faecium against

11 types of antimicrobial agents showed a high resistance to Nalidixic
acid (8lo/o) and Tetracycline (63%),while (48%) of the isolates were

resistant to Ciprofloxacin and (41%)resistant to Carbpencilin.
From the other hand E.foecium showed low resistance to Nitrofurantoin
(22%), Vancomycin (1&Yo) and Trimethprime (L9%).Only (7%) of the

isolates were resistant to gentamycin as shown intable 2.

e -2:Antimicrobial agerlts patterns of E.faecium isolates*
.lo. of isolates and percentages

Antibiotics Resistant Intermed iate Susceptible
Ampicillin(10μ g) t4(%52) 0(%0) 13(シ648)

Chloramphenicol (30ue) 4(%ts) 3(o/ot l) 20(%74)

Ciprofloxacin (5pg) 13(%48) 9(%33) s(%re)
CarbpcncHin(100μ g) rt(%41\ t6(%s9) 0(%0)
Gentamvcin ( l0ue) 2(%7) 0(%0) 2s(%e3)
Nandixic acid(30μ g) 22(%81) 2(0/07) 3(%12)

Nitroftlrantion(300μ 2) 6(%22) n(%4t) t0(%37)
Penic‖ ‖n(104μ g) 7(0/026) 0(%0) 20(%74)

Tetracycline (30tle) 17(0/063) 0(%0) 10(0/037)

Trimethprime (5ug) s(%t9) 1(%4) 2l(%77\
Vancomycin (30ue) s(%t9) t0(37%\ l2(o/o44\
* Clinical and Laboratory Standards Institute CLSI (14).

E.faecium can be highly drug resistant and acquires its drug resistance
by plasmids and conjugative transposons as well as chromosomal genes
that encode resistance.Some strains have become resistant to ampicillin,
vancomycin, penicillin, gentamycin, tetracycline, erythromycin, and
teicoplanin.Most of resistance mechanisms are because of mutations in
the genome of bacteria or change the affinity to bind with antibiotics or
modified of enzymes and change in cell wall and the efflux pump of
antibiotics(21, 22,23,24,25,26).Table 3 shows that all isolates produce
bacteriocin (100%) with a wide range effect on gram positive and
negative bacterial growth, with diameter (8-15) mm and (9-27) mm on
the same isolates species.

く
υ



Study the Bacteriocin Production from Enlerococcus Faecium Isolated From Clinical Sources
Hala, Shrooq, Khadhim, Khalil

Table -3:lndicator lates,bacterioclSO ins isolates and inhib 10n
Indicator isolates Bacteriocin Producing

isolates
Inhibition
zone(mm)

Bacillus spp 14 9-

S. epidermidis 8

S. xvlolose J 9

Serralia 24 9

E力
`ι

α′な 8 29-l
Z]`οノ′

K. pneumoniae う
‘

P. aeruginosa ‐108

P″″αι〃お 9‐ 13

S. typhi 14

Sh. dysenteria
E. sakazaki 10 9

A. baumanii 159

S.aureus

The percentage of bacteriocin producers was higher among the isolates
in this study,disc block method was suitable for detection of bacteriocin
and MRS broth and agar media were the best for production and this
results agreed with(15,27).From the table 4 and 5 E.faeciuml(EHl)
chosen as a best producer for production and partial purification
,because the activity of bacteriocin retained till l/8 dilution and because
of the high specific activity (l.28UlVg) protein.

Table -4:Effect of crude bacteriocin dilutions of El,E6 and El3 against indicator
isolates

* E3= E.faecian isolate 3

Table-5:Activity,specific activity and protein concentration of crude bacteriocin of
E.faecium El1E6 and El3 isolates

E.foecium Vol.of
crude

bacteriocin
(ml)

Activity (U/ml) Protein con.(
(pglml)

Specific activity
(U/ttg)

El 10 320 250
E6 10 0.81

E13 40 197 0.203

E.faecium Dilutions of
' 

crude
bacteriocin

Indicator isolates & inhibition zones(mm)

E3* E.coli S.epidermidis S.aureus Salmonella

El 1/2

1/4 12 10

9 9

1/16 9 9

E6 1/2 10 :0 10

1/4 10 9

8

E13

1/4 10 9 9

6
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Table 6 shows that precipitation with 40% result high specific activity
Ul.3UlVg) while precipitation with 75o/o result in (4.36 U/pg) ,this
result agreed with( 17,27) which mentioned that 40% ammonium
sulphate is the best concentration to precipitate and concentrate a high
specific activity. Ammonium sulphate is widely used in purification of
proteins because of the positive properties of this salt Iike,highly
solubility in water,low denaturation to proteins and its a cheap salt (28).

Table-6:S f bacterioci

The crud bacteriocin was stable and resistant temperature at
(80,100,121)c" for (15 ,30) minutes it was also stable in pH range (2-g)
and storage in temperature (0,4)c" for week. The partial purified
bacteriocin activity was stable at 80Co for 30 minutes and 100C" for(
5,15) minutes,but its activity decrease to reach to 0.8 unit/mg protein
in 30 minutes and lost activity in l2l c' for 15 minutes as shown in
(Table 7) and this may be referred to lost some of the compounds in the
solution which may be protect the protein from effect of temperature as
mentioned by(29,30).Its activity was stable at Oco for week (Table g)
and that is mean that the best temperature for storage is Oco as
mentioned by(19) and also stable at a wide range of pH (5.5-g.5) and
this result agreed with (15)that mentioned that E.faecium bacteriocin
stable at pH (5-8.7).

Table‐7:Effect oftem ture and ined bac

iflur11lcatlon o ln

Steps of
purification

Vol. (ml) Activity

(U/mi)

Protein
conc.

(uelml)

Spccl■ c

activity

(U/μ g)

ｔａ
‐

ｉｔｙ

Ｔ。

ｔｉｖ

Times of
purification

Yci!d

(%)

Crude 320 32000 1 1

saturation with
40olo ammonium
sulphate

100 12800 1280000 3.22 40

Aner diaiySiS 12800 44137 12800 345
saturation with
75%o saturation

640 64000 34

After dialysis 100 640 ′
υ 64000 2

0 ra and tlme on partra rrfred bacteriocin
Temperature Co Specific

activity
(u/pe

protein)

Effect of Bacteriocin against indicator isolates & inhibition zones 1mm;

E..faecium ε
`0/ノ

S. aureus S.epidermidis Salmonella

80C° for 15 min.

80C° for 30 min.

100C° for 15 min 256
100C° for 30 min. 9
121C° for i5 min 0 0 0 0
121C° fOr 30 min. 0 0 0 0 0

7



Crude Bacteriocin Partial purified Bacteriocin

Temperature
co

Time(day) Activity
o/o

Temperature
co

Tinre(day) Activity
Yo

Day 0 Day 100

Vヽeek Week 100

4 Day 100 4 Day 50

Week 100 Week 0

Day 100 Day 50

Week 100 Week 0

Study the Bacteriocin Production from Enterococcus Faecium lsolated From Clinical Sources

Hala, Shrooq, Khadhim, Khalil

Table-8:Effect of temperature and time of storage on crude and partial purified

bacteriocin

REFERENCES
Koch,S.;Hufnagel,M.;Theillacker,C.and Huebner,J.Enterococcal

infections:host response ,therapeutic ,and prophylactic

possib i lities. Vaccin e,22:822-83 0(2004).

Franz,C.M. ;Moscho I i,A. B. ;Yous if,N. M. and

Vancanneyte,M.,Inccidence of virulence factors and antibiotic
resistance among Enterococci isolated from foods. Appl. Environ.

Microb. ;6 7 :4385 -4389(200 1 ).
Kuhn,l.;Iversen,A.;Burman,L.G.,and Olson,B.,Comparison of
Enterococcal populations in animals,humans and environments-

European study .Int.J.food Microb.;88: 133-145(2000).

Willem,J.B.;Antoni,P.A.,and Marej.M.,Growth condition-
dependent Esp expression by Enterococcus faecium affects initial
adherence and b i o fi lm formati on. 7 5 :2;924 -932(2007 ).
Mark,M.;Daniel,f.and Michael,s.Multiple -Drug Resistance

Enterococci :The Nature of the problem and an Agenda for the

future. E I D;4:2(1 998).
Jet,B.D. ;Huycke,m.M.,and Gilmore,m. S.,Virulence of Enterococci.

Clin. Microb. Review.;7 :462-478(1994).
Eijsink, V. G., L. Axelsson, D. B. Diep, L. S. Havarstein, H. Holo,

and I. F. Nes. Production of class II bacteriocins by lactic acid

bacteria; an example of biological warfare and communication.

Antonie Leeuwenhoek 8 l : 639 -654(2002).

Pappagianni,M.,Ribosomally synthesized peptides and antimicrobial
properties ;biosynthesis ,structure,function,and applications.

B iotechnol. Adv. 2 | :465 -499(2003 ).
Al-Khafaji,J.K.2005.Bacteriological and genetical study of
Enterococcus faecalis isolated from clinical and environmental

sources in Babylon.Ph.D,thesis,Col lege of Science,Univers ity of Al-
Mustansiriyah,Baghdad.

2.

3.

4.

5.

6.

7.

8.

9.

０
０



Al- Mustansiriyah J. Sci Vol.23, No 3,2012

I 0. Collee,J.G.;Frazer,A.G.;Marmion,B.P.and Simmon,A.,Mackie and
Mccartneg :Practical Medical Microbiology l4th ed.Churchul
livingstone.Newyork( I 999).

I l. Forbes,B.A.Sahm.D.F.and Weissfeld,A.S.,Baily and Scotts
diagnostic Microbiology . I 2'h ed.Mosby (ZOO7).

12. Macfaddin,J.F.Biochemical test for identification of medical
bacteria.3 th edition,Lippincott,Wil liam and Wi I kins,USA(2000).

13. Ford,M.:Perry,J.D.and Gould,F.K.,Use of cephalexin aztreonam
arabinose agar for selective isolation of Enterococcus faecium
.J.clinicalo gy .2999 -300 1 ( 1 994).

14. clinical and Laboratory standards Institute (clSl).performance
standards for antimicrobial susceptibilify testing ;seventeenth
i n formati onal supp lement. M 1 0 0 -S I 7 .27 (3)(2007 ).

I 5. Line,J.E.;Svetoch,E.A. ; Erslaanov, B.V.;perelygin,V.V.;Mitsevich
,E.V.;Mistevich ,I.P.; Levechuk ,V.p.;Sevetoch ,O.E. ;Seal ,8.S.
;Siragusa ,G.R. and Stern ,N.J. , Isolation and purification
Enteriocin E-760 with broad antimicrobial activity against Gram -
positive and Gram -negative bacteria .Anti. Agents and chemoth .

s2(3) :10e4- 1100 (2008).
16. Gupta, U.; Radramma, A.; Rati, E.R. and Joseph, R. , Nutritional

quality of lactic acid fermentel bitter international . J. Food. Sci. and
Nutrition. 49(2) : l0l-108(1998).

17. Mirohosseini ,M. ; Nahvi ,L; Emtiazi , G. and Tavassol ,M.,
Characterization of anti -Listeria monocytogenes bacteriocin from
Enterococcus faecium strain isolated from dairy produt .Intern.J. of
dairy Prod .63 (l) :55-61(2009).

18. Bradford ,M.,A rapid and sensitive method for the quantitation of
Microgram quantities of protien -dye binding
.Anal. B iochem.T 2 :245-25 4(t 97 6).

19. Cintas, L. M. ;Casaus, p. , Holo, H. ; Hernondez,p . E . ; Nes,
I F. and Havarstein , L s., Biochemical and genetic
characterization of enterocin P, anovel Sec -dependent bacteriocin
fom Enterococcus faecium p13 with a broad antimicrobial
spectrum .Appl.Environ.Microbiol.63( | t) :4321 -4330( 1997).

20.Holt, J.G.; Kreieg, N.R.; Sneath, p.H.; Staley, J.T.&Williams, S.T.,
Bergey's Manual of Determinative Bcteriorogy. 9th
ed.P: I 063. Wikins( I 994).

2l.Rice ,L.B. ;Bellaise ,L.L.;Hutton -Thomas ,R.; Bonomo ,R.A.
;caspers , P. ,Impact of specific pbp5 mutation on expression of
beta -lactam resistance in Enterococcus faeciunt.antimicrobiol.
Agent.chem. 48(4): 3028- 320(2004).

9



Study the Bacteriocin Production from Enterococcus Faecium lsolated From Clinical Sources

22.CetinKdyz , Y . ; Falk , P

resistant enterococci : Clin .

Hala, Shrooq, Khadhim, Khalil

and Mayhall , G ,. Vancomycin -
microbiol Rev . 13( 4 ) : 686 -

707(2000) .

23. Chow , J W .,Aminoglycoside resistance in enterococci. clin .

Infect . Dis . 3l (2) : 586 -600(2000).
24. Lopez,E. ;Culebras,E. ;Betiu,C. ;Av ial,I.R. ;Gamez,M. andPicao,J. J.,A

ntimicrobial susceptibility and macrolide resistance gene in
Enterococcus faecium with reduced susceptibility to quinoprism-

dalfoorisn resistace is not dependent on erm(B) atenuater region

sequence .Dig.Microbiol. Infect. Dis .66(1 ):73-77(2010).
25. Maschieto,A.; Martinez,R.; palzzo,I.C.Y. and Darini,A.L.D.C.,

Antimicrobial resistance of Enterococcus spp .isolated from the

intestinal tract of patients from a university hospital in Brazil. Mem.

Inst. Oswaalado cruz .99(7)(2004).
26.Kirdar,S.;Sener,A.G.; Arslan,U. and Yurtsever,S.G.,Molecular

ep idemio logy of vancomyc in- res istan t Ent e r o c o c c us fo e c i um str ains

isolated from malignancy patients in a research hospital in Turkey

.J.Med. Microbiol .59: 660-664(2010) .

27. Todrov,S.;and Dicks,M.T.C., Optimizalation of Bacteriocin

ST3l ILD production by Enterococcus faecium ST3l lLD,isolated
from spoi led black o I ives . J.Microbiol.a3 (a). 3 7 0 -37 4(200 5).

28. Volesky, B. and Luong, L. ,Microbiol enzymes production,
purification and isolation. Critical Reviews in Biotechnology(CRC).

2:tt9(1985).
29.Tichaczek, P.S.; Nissen-Meyer, J.; Nes, I.F.; Vogel, R'F' and

Hammes, W.P. , Characterization of the bacteriocins curvacin A
from Lactobacillus curvatus LTH|lT4 and sakacin P from
Lactobacillus sake LTH673. Sys. Appl. Microbiol., 15:460-

468(l 9e2).
30. Stoffels, G.; Nissen-Meyer, J.;Guomundsdottir, A.; Sletten, K.;

Holo, H. and Nes, I.F., Purification and characterization of a new

bacteriocin isolated from a Carnobacterium sp. Appl. Environ.

Microbiol., 58: I 4 17 -l 422(1992).

10



Al- Mustansiriya J. Sci Vo1 23,No3,2012

Knowledge and practices of females about breast cancer and

breast selfcxarnination in Al― Mansur lnstitute ofMedical

Technology/Baghdad/1raq

Shatha Ahmed Mohammed Ali
lnstitute of Medical Tcchnology/Al‐ 4ヽansour

Rcccived 31/5/2011-Accepted 17/1/2012

‐ 刈 |

.田;■Lりしり■υ巳
"ご
lJ袖 ふ`ツ16」 ^■ ,り 1渉 もメ リい いム4■ いっ 亀い Ⅲォ |

饉́
こJ´押 lど型 押 ^1ヽ |メ 1■・ く

“

Jぃ1200● メ 1エリ̀ 」 嗜戸IJし序工ヽ 」|り f」 |こたL夕 J分

`20H´□|●パ _藤 J12010 JJツ 1ひメ メ ひ3メ出J■ひリォ」|ひ ♂ |♂1コ 1

脚 lJ f」 loL〃 J分 3斗、出
“井
´`41^1画≦υ巳」|.田1枷こ 。1札 lυ」|ごL出 υ巳i“J

jい ひ □‐」」 |ごLど 1ヽ⌒ ,t」1祖し し1亀り 1出≦1区 J」 歓■ りLが り JI」 |

J亀 り l【」 …ヽJ区 」 JI』 ″ 』 IJ f」 IJ上〃 J分 山LJい出 J」 り ^ヽ^く 夕JJし 。メ」脚 |

)・ ^Jひ Jl J」 こ‐ メ IJ分 3→ 出Lユ´峡コ `園
|ひ (%50,5)Jうい L“夕 |(101)Jい

亀夕 崚 」 (%78)oし」1都 L OI.f」 1。LLン ´ ナ しヵ!メ IJ分 6→ 出Lメ摯 己S■ (%42
ひ (%28)」 (%16.5)oし け“

J JX■
Ft」
l挟L甲メLメ Lり f郵 ♂ |」 |しFdlス 、こ1く ,なも

静 りし が 夕

“

い(%33)ol区 却 1メ ^1ヽ 11♂ ‐ 日 |ク岬 |ン ≦口16ジリ井 ひォ .園 1

●i。キ山≦I Liメ |・ゝ●1.脚1出 .プリ
"y心
■(%67)olひ 諄Jい け出♂1」 |∪rヨ |

‐

`f=出
♂
1」iCr劇 要 LυLが Jり

`出
― tヵン メ f」|●tLン ●16≦υゃ 出

`J日
劇 1ムJニ

f」 ξ l」|“劇 lげ
～
L■ 田 IJ中υし 夕井 」なこ1`1111び |メぃLIメ |_メ 』」い J`もり

し出プ J分・ t」1出しりLり ■りし メ井 ♂ 6メメ |ル |メlゃコd“ メ 1占」岬 |ひ 増)♂
.4.^、ミ116メリ f」 |

ABSTRACT
A Cross sectional and descriptive study was conducted with self adlninistered

questionnaire on knowledge and practiccs of felnales toward breast cancer and

breast self examination,200 fernales were selected as an irnprobability samples for

data instrument at A1/Mansur Medical lnstitutc from October 2010 to January 2011.

The result of the study indicated that maOnty Of female had goOd knowledge

about breast cancer and(BSE)but with bad practice.Tclevision and radio were thc

commoncst nrst sourcc ofinformation on brcast canccr and(BSE):nentiOned by the

respondents. Thc knowledgc of the respondents about breast cancer was assessed

and scored.About(50%)of females had good knOwlcdge about the causc of breast

cancer among thc respondcnts.Less than half of respondents(42%)had g00d

knowledge ofsymptoms of breast cancer.

(78%)of rCSpondcnts know well about breast sclf examinatiOn.MOst rcspondcnts
know what to loOk for during breast scif examination.Only(16.5%)and(28%)of

respondents know that during breast scif examination it is neccssary to check thc

change in nipple and cOlor of skin.(33%)respOndents practiccs(BSE)well.Even

though(67%)ofthem nOt practices(3SE).

This study demonstratcd that mttOrity ofrcspondents werc awarc of breast canccr as

a disease entity,but their practice tOward brcast sclfexanlinatiOn、 vas poor.
Accordingly, relevant cducatiOnal programs to ilnprovc thc practices of feinalcs

regarding (BSE) are needed and qualitative researches to recognize the factors
effective in the improvement knowledge and practices of beast cancer screening
methods among these females are necessa
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INTRODUCTION
Breast cancer is the most common cancer in females in Iraq and the

world,' continues to be one of the main causes of cancer-related death.

The prevalence of breast cancer in females is rising. The mortality rate

by breast cancer can be reduced by regular breast cancer Screening

program. Breast cancer is often associated with severe morbidity and

mortality especially when the patients present late. [1]
Breast cancer has a lot of effect on female health. The incidence of

breast cancer shows differences between countries, and its minimum in

Asia whereas it is at its maximum in the USA and South America. In

Asian countries, the incidence is increasing because of the increasing

Western life style l2). A major reason why patients present late is the

lack of awareness about breast cancer, its complications and the

management. Breast cancer rates are increasing in developed as well as

developing countries. Prognosis and survival rates of breast cancer are

better in developed countries due to early diagnosis and treatment. In
countries with limited resources, majority of females present with
advanced or metastasis breast cancer leading to poor outcome. t3].

The three screening tests usually considered for early detection are

clinical breast examination (CBE), X-ray mammography, and breast

self-examination (BSE). One potentially important strategy in reducing

breast cancer mortality is the use of screening to achieve earlier

detection of cancer. [4].
This is very important because an excellent prognosis is directly

associated with the stage at which the tumor is detected and how
localized the lesion is. Early diagnosis usually results in treatment

before metastasis and signifies a better outcome of management. In our

socioeconomic setup the only feasible solution to promote early

detection of breast cancer is to create 'breast cancer awareness' among

females population. [a]. In Iraq breast cancer is the most common type

of cancer in women forming about 1/3 of other cancer types, according

to the statistic information of the ministry of health in 2010 ,there are

about seven thousand cases of cancer since 2010 and the breast cancer

forming about 30o/o of all cancer [5].
In North America and Western European countries, approximately I

in every 8 women is reported to suffer from breast cancer, and I in

every 30 is reported to die from the disease [6].
Breast cancer is the most common type of cancer among Turkish

women and the second leading cause of death from cancer in Turkey

[7]. Asia and Africa have experienced a more rapid rise in the annual

incidence rate of breast cancer than that of Nofth America and Europe

t4l
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In Iran breast cancer constitutes (25%) of all cancer among Iranian
women with highest rate occurring in those aged between (35-44) years

[8]. In Pakistan breast cancer is the most common cancer (34.6%) of
cancer cases among females [9]. In Saudi Arabia breast cancer is the
most frequent cancer of women (23%) of all cancer; it's a leading cause

of mortality in women and constitutes Qa%)of female cancer death

ll0l.
Studies have shown that (BSE) have a positive effect on the early

detection of breast cancer. Out of females' history, three factors have
been identified to have an impact on females' knowledge, attitudes and
practices related to breast cancer I l].

The aim of this study was planned to note the knowledge of females
about 'risk factors, symptoms, diagnosis, and treatment modalities of
breast cancer', treatment seeking behavior, and mastectomy' and to
know about practice of ('BSE), and (CBE) of females in Al Mansur
medical institute toward breast cancer and screening methods.

MATERIALS AND METHODS
A cross-sectional descriptive analytical study was conducted to

determine knowledge and practices of females in Al/ Mansur medical
institute from October 2010 to January 2011. 200 females were selected
as an improbability sample. Cross sectional study is a descriptive study
in which disease and exposure status are measured simultaneously in a
given population, and its the scientific techniques used in epidemiologic
research. This includes the planning and design of epidemiologic
studies and the methods used to analyze the results.ll2)
Knowledge and practices of them about breast cancer screening were

investigated through self administered questionnaire. The questionnaire
contained items on the demographic characteristics of participants (age,
marital status, educational level, job of female), knowledge of breast
cancer screening methods, BSE, risk factors, CBE, mammography, and
resource of their knowledge and practices of these screening methods.

RESULTS AND DISCUSSION
This study aimed to give an overview of the knowledge and

behaviors related to breast cancer among females in Al/Mansur. Study
findings confirm the knowledge level of females about breast cancer
risk factors and screening methods previously reported among Iraqi
women.

The study findings suggest that females referred to Al/ Mansur
medical institute had very little practices about (BSE) and identified the
negative influence of low knowledge on the practices of BSE. Also
females expressed major differences in their perception regarding the
causes and treatment of their diseases
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Table (1) revealed to socio-demographic profile, that majority of
females at (18-29) years age were 167 (83.5%), 170 (85%) were single,
160 (80%) of them were secondary school education, this high percent
of females at ( 18-29)years old age because the majority of participants
were students and they are secondary school education and they
were singles.

The followings table shows the respondents of females toward
questionnaire

Tablc Socio ic characteristics of the stud

Variables Groups No. (%)

Age

l8 - 29 yrs 167 83.5

30 - 39 yrs 10 5

40 - 49 yrs 14 7

> 50 vrs 9 4.5

Marital Status
Single 170 く

フ
０
０

Married 30 15

Level ofeducation

prirnary つ
乙 l

Intermediate ，
Ｄ

く
υ

Secondary 160 80

Hieher education 35 17.5

Job of female
Student 160 80

Ernployer 40 20

Total No. (%) 200 100

Table (2) revealed to the knowledge of the respondents about breast
cancer. l4(7%) had poor knowledge, 85 (42.5%) had fair knowledge
while 101(50.5%) had good knowledge about the cause of breast
cancer,T'7(38.5%) of the respondents scored poor, 69 (34.5%) scored
fair and 54 (27%) had good knowledge about the age of occurrence of
breast cancer. 35 (175%) had poor knowledge, 84 (42%) had fair
knowledge and 8l (40.5%) had good knowledge about the symptoms
of breast cancer , 47(23.5%) respondents had poor knowledge,
9l(45.5%) had fair knowledge and 62(31%) had good knowledge of
treatment modalities available for patients with breast cancer, this is
because majorify of participants having good knowledge score, this is
may be due to the educational level and their presentation in medical
institute as a students or a teachers and employers

In this study the findings revealed that higher level of education of
majority of the participants enable them to knew well about breast

14



Al- Mustansiriya J. Sci

cancer and BSE and this
[13]
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is similar to the findings of Ko , Sadler, etal

Table -2: Knowledno CO crpants to questions on breast cancer
No. (%)

Knowledge Poor Fair Good Total

Cause ofbreast cancer t4 (7) 85 (42.5) r0 r(50.5) 200(100%)

Age ofoccurrence 77 (38.s) 6e (34.s) s4 (27) 200(100%)
Symptoms

3s (r7.5) 84 (42) 8 r (40.5 ) 200 (100%)

Treatment 47 (23.s) 9 r (45.5) 62 (3t)
200(100%)

Table (3) demonstrated the first source of information about breast
cancer and (BSE) 74(37%) respondents mentioned television and radio,
67(33.5%) mentioned doctors and health workers and 32(16%)
identified friends (BSE), 27(13.5%) respondents mentioned health
program (BSE). Main source of information of participants in this study
was Television and Radio, while in pakistani females the main source
of information of participant in this study were relatives, friends, and
neighbors.[4]

Table -3: Source of information of ndents about breast0 nts cancer and (BI
Source of information Breast Cancer and( BSE) No.(%)

Television and Radio

Doctors and Health worker

Health program

Friends

74 (37)

67 (33.s)

27 (13.s)

32 (16)

Tqtal No. and (%) 200 (t00)

The findings of table (4) revealed that the most reported risk factors
were family history of breast cancer (95%), by smokin g (g2o/o), non
breast feeding (80%). Exposure to radiation (77.5%) and having a breast
lump (70%),. high fat diet (55%), Gening older (49.5%). obesity and
treatment by hormones reported low risk (44%), (37%) respectively.
Lack of breast feeding is important risk factors for breast canter in

Pakistani females [15]. In a study from Karachi (50%) of females knew
that breast cancer runs in families [16]. In an Indian study, (51%)
participants knew about at least one clinical feature and (3io/o)'were
aware of risk factors for breast cancer [17].
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A study carried out in Saudi Arabia showed that > (50%) females
teachers have limited knowledge about breast cancer and its screening

[18]. In an Iranian study 44o/o respondents considered painless lumps as

breast cancer symptom [9].
Although (78%) of the respondents believes by the necessity of BSE

but only (33%) currently doing it. This may partly be because of the

assumption that they are free from breast pathology. As a result of this
ignorance, little emphasis may be placed on regular (BSE) by such
respondents comparing with other study in Saudi Arabia showed that
about 90 % of the participants having a low knowledge score [6].

Table -4: Knowledge of respondents to breast Cancer Risk and Screening methods.

Variables No. %

Risk factors

No breast feeding

160

80

Hormones 74 37

Family history of breast cancer 190 く
υ
∩
ン

Exposure to radiation 155 77.5

High fat diet 110 く
υ
く
フ

Smoking 164 82

Having a breast lump 140 70

Getting older >50 years 99 49.s

Obesity 88 44

Screening *

BSE
156 78

CBE 44 22

Mammography 54 27

Table (5) shows that many respondents knew that one of the things to look for
during (BSE) is the presence of painless lump in the breast, this was the view
expressed by 166(83%) respondents. 108(54%) respondents mentioned changes in
the nipple, Axillaries lymph nodes mentioned done by 63(31.5%) respondents.
Checking the size of the breast and discoloration were mentioned by 56(28Yo) and
33(l 6.5%) respondents respective ly.
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About what to look for during (BSE), majority of the respondents who had heard
of (BSE) in the study knew that painless lump, changes in size, changes in the
nipple and color, will be checked during (BSE). This revealed fair level of
knowledge of respondents on (BSE). The practice of (BSE) is well done but not
regularly. This findings disagree with the study done by Salaudeen, A.G. etal in
Nigeria 2009, they found that there is a gap in knowledge on (BSE) which lead to
poor practice [20]. This disagreement may be due to different in the level of
education among the study groups.

Table -5: Knowledge of Respondents during BSE

Knowledge during (BSE) No. (%)

Painless lump

Changes in the nipple

Size of breast

Discoloration

Axillary's lymph nodes

166

56

63

33

108

(83)

(28)

(31.5)

(16.5)

(54)

Table (6) revealed practices of females toward breast cancer in which
134(67%) them had no practices of (BSE), only 66 (33%) were
practices (BSE), and 40(60%) of females who had practice BSE once a
month, while 15 (23.3%) of them had practices (BSE) once ortwice a
year. only 44(22%) of female had practice a (cBE) and 156 (7g %) of
female not practice (CBE).
other findings in this study reported that (7go/o) of females know

benefits and correct method to examine their breast, but despite their
knowledge only (33%) performed it either once a month or three to
five times a year or once or twice a year, this may be due to Iack of
time, environmental instability, worries of future and their believes that
they don't have the disease. This findings disagree with the findings of
Haji-Mahmoodi et al [2i].

Poor response to breast cancer practice questions were noted in this
study and about (33 %) of female practices (BSE) although (7g%) of
them knew well about the necessity of BSE. This agreed with findings
reported from Enugu and Lagos both in Nigeria where (92%) of the
respondents were aware of the procedure but not practice (BSE)
regularly 122). rn India less than (3%) Indian femalei go for treast
cancer screening [23]. (37%) of females in Iranian study practiced BSE,
(17%) did it regularly, while (64%) did not know how to perform (BSE)
t8l. In a Saudi study, (43.4%) females practiced (BSE) tlgl. In a
Nigerian study (34.9%) females conducted (BSE) t6l.
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Accordingly, relevant educational programs to improve the practices of
females regarding (BSE) are needed and qualitative researches to
recognize the factors effective in the improvement knowledge and
practices of beast cancer screening methods among these females are

necessary.

breast
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６
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０
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４
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ABSTRACT
The obligate intraccHular grarn lcgative bacterium Chム

7″りこ″α rraθみοttα″むis the
most cOlllmon sexua‖ y transmitted bacterial pathOgen wOrldwide,especiaHy among

young adults; infectiOn with this agent can be asymptomatic in 80%Of wOlncn,

which can make diagnosis and detectiOn ofthc bacterium difncult.The scquclae of

undctected and thus untrcated  infectiOns  likc acute salpingitis and  pclvic

inflammatory diseasc(PID)lead not only tO signincant morbidity but far mOrc

importantly to infcrtility.

Fi■ y―tw0 0f infertile wOmcn(duration of infertility was approximatcly l‐
15

ycars)with age ranged betwcen(25-40)years(30■ 4.12)and 50 of both unmarricd
women and mothers with age ranged between(10-30)ycarS(28.6± 5.34)were
studied  for  their  antichlamydial  antibOdies  levels  using  enzymc  linked
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women as compared to cOntrol group;whHc thc prevalcncc Of antibOdies in cOntrol

WerC(10%),(4%),(2%)fOr lgM,IgG and lgA rcspect市 ely.Also therc was a high
posit市e relatiOn bctwccn thcsc antibOdies levels and the agc Ofthc range of(28-32)

ycars in infertilc women.Thc study shOwed high levels Of(■′″αθヵο
“
α′ノs antibodics

in both infertile and unmarried wOmen also; wc suggest that routine screcning

programs for(3.′rαθ力ο
“
α′Js are nceded tO prcvent the development Of rcproductivc

sequelae for wOmen bcfOre marriage.

Key words:cヵ ′α″ッグ′α″αθ力ο777″お,Women infcrtility,antichlamydial antibodics,
ELISA.
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INTRODUCTION
The obligate intracellular gram negative bacterium C.trachomatis is the
most common sexually transmitted bacterial pathogen worldwide,
especially among young adults and the majority of pelvic infection
caused by chlamydia is asymptomatic (l-3). Infection with this agent
can be asymptomatic in 80% of women, which can make diagnosis and
detection difficult (4-6) The sequelae of undetected and thus untreated
infections like acute salpingitis and pelvic inflammatory disease (PID)
lead not only to significant morbidity but far more importantly to
infertility (3,7) Screening programs have been established in some
industrialized countries to reduce the rate of PID and to prevent the
development of reproductive sequelae(5).

The Center for Disease Control and Prevention estimate that 3

million people are infected annually with C. trachomatis, with 75o/o of
infected women having few or no recognized symptoms (8). The bulk of
infections remains undetected and untreated because most infected
people are asymptomatic and do not seek medical attendance. If
untreated, chlamydiae may reach the upper genital tract of affected
women and cause PIDs with the risk of severe reproductive
complications, such as tubal factor infertility and ectopic pregnancy (8-
1O).After one episode of PID, the ratio of infertility has been estimated
at l1%, which increases to 23o/o and 54oh after 2 and 3 episodes,

respectively (11,12).Maternal-infant transfer of this disease occurs in
approximately 23%-70% of infants born to infected mothers (13,14).

The above mentioned hypothesis would initiate the concept that some

of the microorganisms present in vagina cause disorder in sperm
function which might lead to infertility in females. The role of
infectious agent in infertility is not only due to creation of certain
disorder in sperm function, but also infection in different parts of the
female genital tract might induce infertility due to variouse reasons (15,
l6). That C.trachomalis infection not only affected fallopian tubes but
also other genital tract sites; it might also affect ovarian function. An
association between serum anti-C. trachomotis antibodies and low
ovarian response to ovulation induction were detected also ( l7).Due to
the higher prevalence of C.trachontatis infection infertile than fertile
women and the importance of screening for this infection. This study
was undertaken to evaluate antichlamydial antibodies by ELISA method
in sera of infertile women.

MATERIALS AND METHODS
A total of 52 infertile women (who have no baby after l-15 years of

marriage) included in this study; aged between 25 and 40 years, mean*
s.D.(30+4.r2) .
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Questionnaire was made for those patients including name, age&.

duration of marriage.
Another healthy 40 mothers (fertile women) and 10 unmarried

women; aged between 10 to 30 years mean+ S.D. (28.6+ 5.34)were also
admitted in the study. All serum samples were collected from private
laboratories, and the study was achieved in Biology department ,

College of Science, Baghdad University.
Three millimeters of blood samples were collected from patient and

normal individuals in sterile plain tube. Serum was separated by
centrifugation of the blood for l0 minutes at 1000 r.p.m. The serum was
collected and stored at -20oC. Serum IgG, IgA and IgM levels were
measured by Enzyme linked immunosorbent assay (ELISA); this was
performed as described in (18).
Statistics

The data are analyzed using F-test; chi-square test(x2) provided by
SPSS statistical program. A p-value <0.05 was considered statistically
significant (19).

RESULTS AND DISCUSSION
The data in table I show the percentage of antichlamydial antibodies

IgG,lgA,lgM in studied groups. Serum antichlamydial IgM index was
the highest percentage among infertile women (42.3%) compared to 10

%o in controls; and the differences were statistically significant (p<0.05).
Similarly; the antichlamydial IgG raised in 25o/o of infertile women,
while controls showed only 4o/o positive IgG index. Finally, there was
3.8% of antichlamydial IgA index in infertile women compared to 2Yo

in controls; but the differences were not significant (p>0.05).
The mean distribution of antichlamydial antibodies index in sera of
infertile women and control are reported in table 2; it showed a

significant elevation (p<0.05) of IgG and IgM index in sera of infertile
women compared to the control; while there was no significant
differences (p>0.05) in IgA index between the studied groups.

Figures I and 2 show the mean distribution of antichlamydial
antibodies (IgG,IgA,IgM) index in sera of infertile women and controls
according to age groups. When infertile women based age, were divided
in to 4 groups (<28,28-32, 32-36, 36-40) years old; we found that the
most seropositive cases were in second age group (28-32) years
followed by the first age group (<28) years.
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Table-l: Percentage of antichlamydial antibodies (lgG,lgA,lgM) in studied
infertile and control

Table -2:Mean distribution of antichlamydial antibodies (lgG,lgA,lgM) index in
fthe studied
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Figure-l: Mean distribution of antichlamydial antibodies (lgG,lgA,lgM) index in
sera of infertile women according to age group.
P= positive sera, N:negative sera
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Figure-2: Mean distribution of antichlamydial antibodies (lgG,lgA,lgM) index in
sera of controls according to age group.
P: positive sera, N=negative sera

Chlamydial infections are highly prevalent infection and emerging as
health problem in many countries of the world including Iraq. In our
study, C.trachomatis infection found in a highly seropositive antibody
index. We found a significantly higher percentage of IgM and IgG
antibodies against C. trachomatis among women suffering from
infertility (42.3% and 25 0/0,) respectively compared with control groups
(10% and 4 %o,) respectively. When infertile women based age, were
divided in 4 groups (<28, 28-32, 32-36, 36-40) years old; the most
seropositive cases were found in second age group2S-32years followed
by the first age group <28 years. This high percentage of C.trachomatis
infection was similar to that reported by several studies; they reporled
about 600/o of infertile patients had seropositive antichlamydial antibody
compared to fertile population who had Sohto 49o (20,21). Also in a
separated study in which detection of C. trachomarrs particles by the
method of direct immunofluorescence indicates that in infertile females
8.8% were positive while only 0.8% was positive in control group (14).
Similarly, another study showed that 39.6% of seropositive
antichlamydial antibodies ranged between 29-33 years age group (22).

Specific IgM antibodies have been associated with acute
inflammation and recent infection of both IgM seropositive parlicipants,
while specific IgG and IgA antibodies reflect chronic inflammation and
infection (23,24).lt has been suggested that serum IgA antibodies may
be more reliable marker for persistent chlarnydial infections
(25).Polymerase chain reaction (PCR) testing revealed presence of
C.trachontatis IgG in 8.6% of infertile women (3). while 32.4oh were
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seropositive for the IgG to C.trachomatis in another study (26).
However, it is difficult to estimate whether the presence of specific IgG
and IgA antibodies reflects an acute, chronic or past C.trachomatis
infection because little is known how long specific antibodies may
persist in individuals with resolved infections. This could indicate the
most of the women with positive IgG and IgA antibodies might have
become previously infected with c.trachornatis. for example as
adolescents or young adults (12). Also, previous study showed that 56oh
of patients undergoing in vitro fertilization (lVF) had IgG antibodies
anti Chlamydia trachomaris in serum (17). However, the incidence of
C.trachomatis infection was more common in women with second
infertility, this increased susceptibiliry could be due to their longer
period of active sexual life; thus enhancing their exposure to chlamydial
infection (27).

Our study suggests that all infertile women should be screened
for c.trachomatis. The index of suspicion should be higher in
asymptomatic women in whom our study revealed a larger chlamydial
positivity. AIso; Screening of infertile women for C.trachomaris is
recommended in the first year of infertility so that early therapeutic
intervention can be instituted to conceive naturally; and prevent
development of reproductive sequelae for women before marriage.
Further studies are needed to clarify the problem of C. trachomatis
infection among adult females and the situation of immunity in our
country.
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ABSTRACT
Experiinents were carried out aiming tO develop techniques fOr′ ″ソ″rθ propagation
ofИθαθ″∫針″θS診″α multiplicatiOn were done from nodal cxplants derived fromノ″
ソ″
“
grown phnts of/6αθねヵ

“
θs滋′α on thc Murashige and SkOOg(MS)baSJ

medium supplementcd with BA(benzyladeninc)and Kin(Kinetin)at different
concentration.  Exciscd  sh00ts  wcre rooted  On  half strength  MS  medium

supplemented with o.5 mg/1 1BA (indolbutyric acid) and O.05 mgtt NAA(
naphthalene acetic acid)resulting in 90%Of the plantlets r00ting.Then transferrcd

them to perforated plastic pots and

INTRODUCTION
Acacia fornesiana (L.) willd (Sweet acacia)i belongs to the family
Leguminosae, is a multipurpose legume tree sw-eet acicia is propagated
by seed or stem cuttings tll Which is Shrub , 1.5 _ 4 m
high. Bark smooth , brown to grey. Leaves bipinnate l2l. The
leguminous trees are one of the most significant component oi forest
vegetation due to their economic and ecorogical importance . However,
the regeneration rate of this plant in naturar ru.rorndings is quite low.
It's often inadvertent introduction and subsequent naturalization is due
to its flexible ecological requirements and readily high germination rate
which makes it able to colonize disturbed land- left open by the
elimination of native vegetation t3]. A. farnesiana makes good
defensive hedges, it is sometimes planted for its flowers that provide a
fragrant essential oil used in the perfume industry as a violet scent
substitute. In spite of a very large number of seeds produced, only few
seeds germinate in nature. currently, the horticurtural trade depends on
wild orchid population as a source of stock plants, but most are not
propagated commercially. Rapid and progressive deforestation is
endangering several plant species. Micropropagation systems have the
potential for rapidly multiplying economically important genotypes for
reforestation, which help to increase forest productivity t+i.-'Acacia
species are of immense value for reforestation and reclamation of

29
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wastelands limited success has been achieved in Acacia nilotica f5l,
Acacia chundra t6] , A. mangium t7l. The aim of this study is
regenerate Acacia farnesiana through the establishment of in vitro
propagation technique.

MATEzuAL AND METHOD
The seeds of Acacia fornesiana obtained from the Al-Rashdia area were

scarified for one minute in boiling water. After scarification the seeds

were surface sterilized in 2.5% (v/v) sodium hypochlorite solution and

then rinsed three to four times in sterile water., These sterilized seeds

were inoculated on half and full strength MS (Murashige and Skoog) [8]
salts medium, filter paper bridges, filter paper disk and on non-
absorbent cotton in the Petri plates. After l0 days of inoculation, seed

germinated and gave rise seedlings. These in vitro seedlings were used

as source of explant. nodal segments (1.5 cm) were taken from the

seedlings and inoculated on the MS medium
Culture Media and Growth Condition
Culture media MS (Murashige and Skoog) with 30 glL sucrose and 8

glL agar supplemented BA (benzyladenine) ( 0.5, 1.0, 1.5,2.0,2.5)
mg/l and Kin (Kinetin) ( 0.5, 1.0, 1.5,2.0,2.5) mg/l forshoot intiation
at four-week. Excised shoots (l-2cm) were rooted on half strength MS
(Murashige and Skoog) medium supplemented with 0.5 mgil IBA (

indolbutyric acid ) and 0.05 mg/l NAA ( naphthalene acetic acid )
resulting in 90 %o of the plantlets rooting. then transferred them to
perforated plastic pots and grown in All media were adjusted to pH 5.6

using 0.1 N NaOH or 0.1 N HCI before autoclaving( l2loC under 1.05

kglcm2,20 min ). All cultures were incubated in 16 h light/8 h dark and

each treatment had 20 culture tubes and the experiment was repeated at

least three times.
Data were statistically analyzed according to the technique of analysis

of Tukey test at 0.05% probability level to evaluate differences among

the treatments [9].

RESULTS AND DISCUSSION
Different in vitro culture techniques have been used for rapid plant
propagation [0]. Tissue culture technology may help to conserve rare

and endangered important plants, Pathogen-free plants have been

produced using techniques such as seed Il]. Several factors such as

choice of explants, culture environments, hormonal and non-hormonal
regulators act synergistically in determining the proper induction [2].
The production of plantlets starting nodel explants proved to be very
good explants for high frequency regeneration of Acacia farnesiana.
Several workers using various plant parts and culture media introduced
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tissue culture, here the nodal explants were used. Due to the non-
endospermic nature of the seed, the germination in nature is a unique
phenomenon and requires fungal infection. Germination is much more
successful in in vitro seeds germinated on filter paper bridges with 90%
response after 5 days of inoculation. These in vitro germinated seedlings
were the regular source of nodal segments in further experiments bodal
segments inoculated on MS (Murashige and Skoog) medium fortified
with BA (benzyladenine) ( 0.5, 1.0, 1.5, 2.0, 2.5) mg/l and Kin
(Kinetin) ( 0.5, L0, I .5,2.0,2.5) mgll separately which show significant
Explants produced, the highest number of response was 75oh on the
medium with BA (benzyladenine) and highest number of shoots per
explant was 8.5 cm (Fig. 1). when the explants were cultured on Kin
(Kinetin) based medium, only 55% of them proliferated. In this
treatment, the highest number of shoots per explants was 6.5 for nodal
explants [13,14]. Elongated shoots derived from nodal explants were
separated and cultured on half strength basal MS (Murashige and
Skoog) medium supplemented with 0.5 mg/l IBA ( indolburyric acid )
and 0.05 mgll NAA ( naphthalene acetic acid ) (Fig. 2). The advantages
of the rooting technique reported here compared to in vitro rooting
techniques of other Acacia species like Acacia nilotica 15) Acacia
catechul6l. The optimum was 0.5 mgll IBA ( indolbutyric acid ) and
0.05 mg/ I NAA ( naphthalene acetic acid ) resulting in 90 yo of the
plantlets root initiation [15,16,17,18] (Fig. 3). After 35-45 days of
culturing the shoots on rooting medium transfer plant to the field
gradually.
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Treatments
mg/l

Yo of
Response

No. of root
(+Mean+t0.05S.E.)

Average length
(*Meantt0.05S.E.)

IBA Ol 422■ 0.6 3.76± 0.5

IBA 05 6.ll±0.6 5.62± 0.7

IBA 1 0 50 3.43± 05 282± 0.4

NAAO.01 221±04 1.34± 0.4

NAA0 05 60 3.56±0.5 253±0.5

NAAO.1 30 2.42■0.4 162±0.4

IBA O l十 NAA 001 80 6.56±0.7 1.62± 0.5

IBA O.5+NAA O.05 90 7.65■0.5 l.41± 0.4

IBA1 0+NAA O.l 40 4.53±06 1.43± 0.5
*20 replicates, observed after 8 weeks , Tukey test at 0.05% probability level
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ABCD
Fig. -3Jn vitro propagation of Acacia farnesiana A- the seeds B- the pod C- -
excised shoots D-rooting of excised shoot

CONCLUSION
This experements presents for a quick, reliable and reproducible
protocol for in vitro clonal propagation large scale clonal production of
Acacia farnesiana without any seasonal influences. However, few
reports are also available on regeneration of this plant species, but they
are not much efficient and taking more time as compared to the present
protocol.
Recommendation
l-Study the potential for increasing agriculture production with the help
of tissue culture.
2-Decide the future direction for research and development in the field
of tissue culture considering needs of the state.
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ABSTRACT
This study elected to determine in vitro antibacterial activity of selected

select市 e  cycloOxygenasc‐2  inhibitor (me10xicam,cclecoxib,valdicoxib  and
nimesulide)on 22 strains of gram positive and gram negative bactcria,which wcrc

isolatcd from skin and urinary tract infected patient. Thesc bacteria were being

cultured on spccinc optimal grO、vth media. The antibacterial activity of selective

CC)X-2 inhibitors determined by measuring zone of inhibition and nlinirnal

inhibitOry concentration(MIC).

MIC of celecoxib and meloxicam in llg/rnl was rangcd from 5-80μ g/ml on selectcd
bactcria compared with negat市 e control(DoW)and fOr valdicoxib was 80‐
160μ g/:η l,、vhile nimesulide、 vas ranged from 5-40 μg/ml .All thc selectcd bactcria

were showed sensitivity for aH cOxib used in this  experilllcntal study except

Psθ夕do″ο′αS αθrλt′″ο∫α WhiCh shOwed resistant to meloxicalll and valdicoxid also

κ′θbsた //aρ′θ夕′70″″
`resist to nimcsulidc while Srη

′ッわθθθθ夕∫ανrθ′S was resist
to valdicoxib . Thc smaHcr zone of inhibition showed by valdicoxib which was

2min against Esθ力rノθ力′α θο′′ ,while the largcr zone of inhibition showed by
nimesulide which was 24mm against Es・ θ力rた力めθο′ノ
In conclusion selective cyclooxygenas(COX‐ 2)inhibitOr possess lnild to moderate
antibacterial activity mainly by nirnesulide and little by valdicoxib.Esc力 ″′θカメα θο′ノ
is a sensitive bacteria to aH coxib .Consequently;coxib may bc regardcd as anti―

inflanlmatory and antibactcrial agent cspecia‖ y for urinary tract infection whcre

Esc力″た力わθο′′is the maOr causat市 c organism.
antibacterial; cyclooxygenase-2 inhibitor
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INTRODUCTION
The symposium of antibiotics and antibacterial chemotherapy is

becoming more and more limited in the percentage, in spite of the fact that
they exist in large numbers. The reason behind such a rapid turn down in
the market of antibiotics is largely attributed to the emergence of drug
resistant bacteria, which render even some of the most broad spectrum
antibiotics unsuccessful(1). Moreover, the toxic side effects produced by
these antibiotics are also reducing their demand. Different studies on
search of newer antimicrobials have discovered that moderate to
remarkable antimicrobial action is present in several compounds (2);
belonging to various pharmacological categories, such as the
antihistamines(3 );tranquilizers(4);the anti hypertens ive(5 ) ;the
antipsychotics(6)and the anti-inflammatory agents(7).
Such compounds, having antimicrobial properties in addition to their
predestinated pharmacological actions, have been christened 'Non
antibiotics' (8).Since many of these compounds possess two to three
benzene rings (9).
From the history of the development of pharmaceutical compounds it is
evident that any drug may have the possibility of possessing diverse
functions and thus may have useful activity in completely different
spheres of medicine(10).Different studies in the search for newer
antimicrobials have revealed that moderate to remarkable antimicrobial
action in diversiU of compounds which are involved in the management
of diseases of non-infectious etiology have shown some antimicrobial
activity in vitro. Non-steroidal anti-inflammatory drugs produce their
analgesic and anti-inflammatory pharmacological effect by inhibiting the
enzyme called cyclooxygenase (COX) ( I I ). Cyclo-oxygenase converts
arachidonic acid found in cell membrane to prostacyclin, thromboxanes
and various prostaglandins, each with its own efftjct on cell function and
physiology (12).Two isoforms of COX have been identified. COX-l is
expressed constitutively in most tissues as housekeeping protein and
mediates physiological functions such as gastric mucosal cytoprotection
and platelet aggregation. Cox-z, however, is articulated only in certain
tissues such as the kidney, brain and pancreatic islet cells (13). It not
expressed in most other tissues but is induced in response to cytokines and
groMh factors in inflammatory conditions (14). one of the serious
drawbacks of NSAID is gastrointestinal irritation and ulceration, a side
effect attributed to cox-l inhibition. Therefore , cox-zspecific
inhibitors have been developed primarily as anti-inflammatory agents for
the treatment of osteoarthritis and rheumatic pain with less induced
gastrointestinal toxicity(15).ln worldwide, they are better tolerated than
non-specific NSAID with a comparable desired clinical effect; however,
their toxic effect on renal function are essentially similar.
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Search for anti-microbial action among the non-steroidal anti-
inflammatory drugs, showed that diclofenac sodium exhibited significant
potential antibacterial activity against both Gram-positive and Gram-
negative bacteria, while piroxicam, mefenamic acid, naproxen and

oxyphenbutazone were found to have mild to moderate antibacterial
activity (16). When tested in vivo, diclofenac at concentration of 1.5 - 3.0
mg lgm bodyweight of Swiss strain of white mice, could protect these

animals when challenged with of SalmonellotyphimuriumNCTC 74. The
data were established to be highly significant (17).Diclofenac sodium
further demonstrated significant clearance of the challenged pathogenic
bacteria from liver and spleen ( l8; l9).
The aim of present study is to show the antibacterial activity of selective
cox-2 inhibitors regarding celecoxibe;valdicoxibe;meloxicam and

nimesulide on selected Gram-positive and Gram-negative bacteria.

MATERIAL AND METHODS
This study was carried out in Department of Pharmacology, College

of Medicine, Al-mustansiriya University, Baghdad - Iraq, 2010. It is

approved by scientific jury of Department of Pharmacology, and
licensed by board of medical college.
A total of 22 clinical isolate were analyzed .Out of these l0 samples
were of UTI and 12 from skin infection .Pus and urine samples were
collected from Al-Yarmouk teaching hospital using standard protocol of
sample collection .These bacteria inoculated on blood agar and
Maconky agar. Bacterial cultures were tested against selective cyclo-
oxygenase inhibitors celecoxib,meloxicam,valdicoxib and nimesulide
by Replica method through agar well diffusion and tube dilution
method(2O,21).l0mg/ml stock solution of each drug was made in
sterile distilled water .Then serial dilution of concentration (0)
control,5pglmljO pglml,Z0 pglm1,40 pglml,80 pg/ml,l60 pglml were
organized. Then the Agar plates were incubated for 24houres at37c.
Tube dilution method
Serial dilutions of the coxib were made in Muller Hinton broth which
r,vas inoculated with a standardized number of organisms and incubated
for 24 hours. The lowest concentration of drug preventing of turbidity is
considered to be the minimal inhibitory concentration (MIC).
Agar well diffusion methods
Wells in the Muller Hinton Agar plates were made by the help of 6mm
borer. The culture was swabbed homogeneously across plates and the

known concentration of the drug to be tested was added in the well
(5pg/ml, l0 pg/ml, 20 pglml,40 prg/m1,80 pg/mI,160 pg/ml). If the drug
is effective against bacteria at a certain concentration, no colonies will
grow when the concentration in the agar is greater than or equal to the

37



Assessment and evaluation the antibacterial activity of selective cyclooxygenase-2 inhibitors: In vitro
study

Hayder

effective concentration, this is the zone of inhibition. As consequence,
the size of the zone of inhibition is a measure of the compound's
efficacy; the larger the clear area around the well, the more effective
compound. The antibacterial activity was estimated based on size of
inhibition zone formed around the well-seeded agar plates and
inhibition growth in percentage was determined based on the average
diameter of colony on growth medium to their respective control (22).

Drugs were obtained from private pharmaceutical company Ltd (Ajanta
pharmal imited,Aj antaHouse, clarkopkandivi I (cw)Mumbai 4000,india).

Antibacte,,",o,#,i,u"f ImXr?,f":H:1,?)inhibitorswere
determined alongside different bacterial strains .The zone of inhibition
of selective cyclo-oxygenase inhibitors on the selected bacterial strains
are presented in table (l).

Table -l: In vitro antibacterial activity of selective COX| inhibitor on different
bacterial strain.

Meloxicam showed inhibitory effects on all selected bacteria except of
pseudomonas aeureginosa like celecoxib and nimesulide but valdicoxib
produced minimal antibacterial effects on Eschrichia coli and
Klebsiellapneumoniae and no effects on staphylococcus aureus and
pseudomonas aeureginosa .Therefore; nimesulide produced greater
zone of inhibition 24mm and valdicoxibe produced lesser zone of
inhibition 2mm regarding Eschrichia coli as sensitive bacteria for all
type of selective cyclo-oxygenase inhibitors figure (l).
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Figure -l: Minimal inhibitory concentration (MIC) of selective cox-2 inhibitor.
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Toward determining the kinetic effects of these coxib against
Eschrichia coli (regarding it as sensitive bacteria for all type of selective
cyclo-oxygenase inhibitors);colony forming unite( CFU ) count of strain
was 3x 108 at O(control) time with subsequent addition of drug at

sequential concentrating; the CFU measured each two hours they were
4^106 ,3 * 105 and 2x 104 after 2,4,6 hours correspondingly. Figure (2).

,'i

Figure -2: kinetic and sequential effects of selective cyclo-oxygenase inhibitors
against Eschrichia coli growth.

Non-steroidal anti-inflammatory drugs (NSAID) are the most widely
used drugs worldwide and represent a foundation in the therapy of acute and

chronic pain. In early 1990 two isoform of cyclooxygenase(Cox) cox-1 in
normal tissue and cox-2 constitutively in inflamed area(Z3).In current years

, constitutive expression of cox-2 in normal tissues, mainly in renal,
cardiovascular, brain and gastric tissue (24). Cox-2 inhibitor drugs
commonly named coxib include sulphonamide
derivative(celecoxib,valdicoxib and parecoxib) and methylsulphone
derivative(nimesulide and etoricoxib) ,later agent have antioxidant activify
(25).All coxib selectively block cox-2with different cox-l/cox-2 ratio,
nimesulide and celecoxib produced similar affinity for cox-2 and less for
cox-l,while valdicoxib mainly act on cox-2(26).
The present study showed effective antibacterial action of coxib in contrast

with negative control (distilled water),nimesulide produced greater zone of
inhibition against Escherichia coli and no effect in opposition to Klebsiella
pneumonia while valdicoxib showed little antibacterial activify but
meloxicam and celecoxib showed significant antibacterial effects. From
sequential coxib addition, results showed in this study were all coxib are

bactericidal with the exception of valdicoxib which fashioned bacteriostatic
effects regarding bacterial growth per/ ml in each two hours.

The use of NSAID has been up to that time perceived as one that would not
alter host response to infection(27).Previous study by Alem and
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Douglas(2004) in one experimental model ,viability assays were carryout on
both growing and fully matured biofilm to investigate the effects of aspirin
, diclofenac and other NSAID on biofilm formation ,so this study showed
that diclofenac, aspirin and etodolac had maximum inhibitory effects with
aspirin up to 95% inhibition ,while celecoxib and ibuprofen also inhibit the
bacterial biofilm but to a less significant capacity (28) .Coxib act by
blocking prosglandin synthesis through inhibition of cox-2 en4lme,in view
of the fact that the lipoxygenase and cyclooxygenase pathway have the
same precursor (arachidonic acid),inhibiting the metabolism of arachidonic
acid via the cyclooxygenase pathway ;would the metabolism to tend more to
the lipoxygenase pathway ,consequently; increasing of inflammatory
leukotrienes(29). Leukotriene (LTB4) stimulate B-lymphocyte through T-
lymphocyte, while, Leukotriene LTB4 and LTD4 increasing expression of
IL- 1, so coxib indirectly induce humoral and cellular immunity (30).
The mechanism of antibacterial activity of the coxib not well understood
but in this study coxib have dual bacteriostatic and bactericidal effects
,these results supported by Annduri 2008 in a trail of experimental
antimicrobial activity of diclofenac sodium ,showed that diclofenac was
found to acquire significant good antimicrobial properties against most
virulent bacteria like salmonella typhimurium ,the antibacterial action of
diclofenac was found to be via inhibition of bacterial DNA which was
demonstrated using 2pCi(3H)deoxythymidine uptake(31) Steven 2oog
incriminate the Coxib as predisposing factor for bacterial infection due to
inhibition of prostaglandin mediated granulocyte function, but coxib in most
previous showed it increase lipoxygenase pathway so elevate LTB4, LTD4
and cytokine expression so increasing in vivo bacterial clearance but toxic
dose of most NSAID decrease the bacterial clearance (32) .But in this study
leukotrienes and prostaglandin Ievels not measured.
Moreover; inflammation promote bacterial growth because the
inflammation lead to fluid buildup in the area of injury due to rising the
vascular permeability leading to limited to a small area edema which may
actually support bacterial growth and causing tissue damage that provided a
good media and nutrient for bacteria (33) .Therefore; coxib inhibiting
bacterial growth via inhibition of inflammatory process (3 ).
The therapeutic benefit of having one drug as an analgesic, antipyretic,
anti-inflammatory and antibacterial should be greatly explored. In addition
cox- 1 and cox-2 have critical but contrasting effects on host immune
response to infection possibly mediated via altered production of PG and LT
following infection, so deficiency of cox-l result in enhanced inflammatory
response and earlier release of pro-inflammatory cytokines, in contrast
deficiency of cox-2 isoform results in reduction in inflammation and
cytokine release (35).
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Intended for that reason; coxib regarded as safe agent in treating bacterial
infection than nonselective cox inhibitors. It was pragmatic by Aurupetal
20lO study the agents with two or more benzene ring possess strong

antimicrobial activity like phenothiazine and tricycle antidepressant (36)

.Consequently coxib has two benzene ring this per se might explain their
antibacterial activity (37).
Furthermore; celecoxib and meloxicam are potent COX-Z inhibitors that

have been shown formerly to interact with the same binding receptacle of
the COX-2 enzyme in the submicromolar range, even So, celecoxib
possessed antbacterial activity in opposition to Francisella tularensis and

that the MIC of celecoxib for Francisella tularensis(32 pglml) is much

higher than its reported for COX-2 (0.21 _g/ml) (38) These findings
suggest that the antimicrobial activity of celecoxib is independent of the

structural features that dictate its binding to COX-2. Accordingly, we

assume that the presumed bacterial target of celecoxib in sensitive bacteria

is structurally dissimilar from the COX-2 enzyme. Moreover; coxib
independent action related to inhibition of cellular enzymes and

antiapoptotic effects on vital organs and induction of apoptosis in malignant
cells also in addition to COX-2, celecoxib has been reported to possess

inhibitory activities against other mammalian enzymes, including
phosphoinositide-dependent kinase- 1, carbonic anhydrase,

sarcoplasmic/endoplasmic reticulum calcium ATPase, and COX-1 (39)
.These mammalian enzymes may serve as leads to identify the structurally
similar bacterial proteins, one of which may be the hypothetical
antibacterial target of celecoxib in bacteria.
From all these previous studies coxib produced diversity of effects on host

and microorganism regarding the antibacterial activity .Hence; regarding

host-microorganism relationship ,coxib is regarded as harmful agent for
bacteria and marginally not dangerous for host effects.
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ύ 1メI LI夕 J́.・ tAll

・ゝ ご
出 出メ】 ・fメ■ J二 ^く 姐ヒ 6`厖 JD… ■ 」日l JL』 け

」 I Jl Ⅲ ユ」 |」国 … lⅢ

IJ■ 出_メニちがメ 甲 神日 し｀ 」脚|もメ 邸 IJ“ ひ 出 も」」|コ
ス:‖J饉 」IJL。 01 LIメ |

srr響ゎθθεθ″S,二εθ″ 。し ■ も し り 日1ゝ 玉 ●L■
′,ヽ
S′″ ″ あθοεθツS

ABSTRACT
Gold and silver nanoparticles coHoids were produced by irradiating a metaHic

target plates with a thickness of lrnm immersed in distiHed watcr with a pulsed laser

bcam.

Antibacterial properties of silvcr and gold nanoparticles are attributed to their total

suriace area, as a larger surface to volume ratio of nanoparticles providcs morc

efflcient means for enhanced antibacterial activity. Gold and silver nanoparticulcs

was reducing gram positive and gram negat市 e bacteHal growth.'η り′わθθθθ夕s

was revealed more inhabition zonethan Stre, 'us ,and E.coli

INTRODUCTION
Laser ablation of bulk target immersed in liquid environment

which is simple method, recently has attracted much attention for
nanoparticles formation[l-4] . Nanomaterials display unique, superior

and indispensable properties and have attracted much attention for their

distinct characteristics that are unavailable in conventional macroscopic

materials. Their uniqueness arises specifically from higher surface to

volume ratio and increased percentage of atoms at the grain boundaries.

They represent an important class of materials in the development of
novel devices that can be used in various physical, biological,

biomedical and pharmaceutical applications[5-8].
Synthesis of nanosized drug particles with tailored physical and

chemical properties is of great interest in the development of new

pharmaceutical products[9]. Emergence of new resistant bacterial

strains to current antibiotics has become a serious public health issue,

which raised the need to develop new bactericidal materials. However,

the phenomenon of enhanced biological activity and certain material

changes resulting from nanoparticles is not yet understood fairly.

Investigations have shown encouraging results about the activiff of
different drugs and antimicrobial formulation in the form of
nanoparticles[10].

Silver is a nontoxic, safe inorganic antibacterial agent used for

centuries and is capable of killing about 650 type of diseases caused by

microorganisms[9]. Silver has been described as being 'oligodynamic'
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because of its ability to exert a bactericidal effect at minute
concentrations. It has a significant potential for a wide range of
biological applications such as antifungal agent, antibacterial agents for
antibiotic resistant bacteria, preventing infections, healing wounds and
anti-inflammatory[11]. Silver ions (Ag+) and its compounds are highly
toxic to microorganisms exhibiting strong biocidal effects on many
species of bacteria but have a low toxicity towards animal cells.
Therefore, silver ions, being antibacterial component, are employed in
formulation of dental resin composites, bone cement, ion exchange
fibers and coatings for medical devices[2,13].

The implication of microbial infection as a causative agent in
arthritis was the stirnulus for the investigation of the antimicrobial
properties of gold complexes. The early work by Robert Koch
demonstrated that gold compounds were active against the tubercle
bacillus. Subsequent extensive work in the 1930's and 1940's
demonstrated that a variety of gold compounds were active against a
broad spectrum of microorganisms. Activity in invitro test systems was
demonstrated against both gram negative and gram positive bacteria, a
number of strains of mycoplasma, and the protozoan Leishmania. Gold
complexes were also able to modifl, the course of a number of in vivo
infections in a variety of animal hosts. Many of these early studies were
flawed, however, and the lack of evidence for the role of an infectious
agent in rheumatoid arthritis meant that this work was not pursued.
Since then there has been little novel work on the antimicrobial activity
of gold complexes. There are indications that the antiarthritic gold
complexes may suppress H pylori infections in the gastric mucosa , a
causative agent for peptic ulcers, and that gold phosphine complexes lre
vitro are cytocidal towards Pseudomonas putida I I 4, 1 5 ].

The present study was conducted to synthesize gold and silver
nanoparticles by laser ablation of bulk target immersed in liquid
environment. The ultirnate objective was to study the interaction
between gram bacteria and nanoparticles of gold and silver.

MATERIALS AND METHODS
1-Nanopa rticles Prepa ration

Gold and silver nanoparticles colloids were produced by
irradiating a metallic target plates with a thickness of lmm immersed in
distilled water with a pulsed laser beam (School of Applied Sciences -
University of Technology). The ablation was performed with the (1064
nm) of a Nd:YAG laser (HUAFEI) operating at l0 Hz repetition rate,
with a pulse width of l0 ns. The beam was focused on the surface of the
target through a lens with I 1cm of focal length. The spot size was about
1.5mm in diameter(16). The size and size distributions of the metals
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nanoparticles were examined by the transmission electron microscope

TEM analysis, using a CMl0 pw6020, Philips-Germany.
UV-vis absorption Spectroscopy measurements were carried out on a

double beam, CECIL C. 72OO (France) spectrophotometer. The

nanoparticle concentrations were also chatacterized by Atomic

absorption spectroscopy AAS measurement (model GBS 933,

Australia), was carried out for the prepared samples.

2-Antibacterial test
The concentrations of silver (11,14,17,20) PPM and

gold(l l,l4,l5)PPM nanoparticles were prepared by deionized water

using autoclave. The agar diffusion method was used to notice the effect

of the concentrations of both silver and gold against

Streptococcus,Staphylococcus aureus and E.coli bacteria the evaluation

depended on measuring the diameter of inhibition zone of bacterial

growth by millimeter[ 1 7, I 8].

RESULTS AND DISCUSSION
This research addresses on preparation of pure noble metals of Au

and Ag nanoparticles and investigation their antibactiral activity.

Fig. 1(A) shows the absorbance peaks that occurred at around 400

nm is the characteristic SPE signature of Ag nanoparticles[16]. Fig.1(B)

shows broad band with the Absorbance peak around 526 nm with the

peak position remaining practically constant, that indicates the

production of gold nanoparticles[19]. We observed a faint pink

coloration of the solution after several pulses of the experiment. In the

absorption spectra of the solutions, the surface plasmon related peak

could be clearly distinguished. This peak was around 520-530 nm,

which was consistent with the presence of small 3-30 nm particles in

the solutionf2}),which also confirmed by TEM.
Figure 2(A and B) shows the TEM images and corresponding size

distributions of silver and gold nanoparticles, the nanoparticles thus

produced were calculated to have the average diameters of 14 nm. The
-origin 

of the surface morphology of the irregularly shaped particles

sizes and the size distribution broadens can be explained by absorption

defects and thermally induced pressure pulses which cause

cracking[21].
Figures(3) and (4) showed the inhibition zone on nutrient agar

plates ur u function of concentrations of silver(11,14,17,20)ppm and

gold ( 1 1,14, t 5)ppm nanoparticles .The inhibition zone increased

significantly with increasing the concentration of silver and gold

nanopartic els . Staphylococcus was more inhabitant than Streptococcus

,and E.coli
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Bactericidal behavior of nanoparticles is attributed to the presence

of electronic effects that are brought about as a result of changes in local
electronic structures of the surfaces due to smaller sizes. These effects
are considered to be contributing towards enhancement of reactivity of
silver nanoparticles surfaces. Ionic silver and gold strongly interacts
with thiol groups of vital enzymes and inactivates them. It has been
suggested that DNA loses its replication ability once the bacterium are

treated with silver ions[ 14,22,23). Two dimensional electrophoresis and
proteins identification analysis of antibacterial action of silver
nanoparticles have disclosed accumulation of envelope proteins
precursors. Silver nanoparticles destabilize plasma membrane potential
and depletion of levels of intracellular adenosine triphosphate (ATP) by
targeting bacterial membrane resulting in bacterial cell deathf}4l.
Compounds of silver such as silver nitrate and silver sulfadiazine are
used to prevent bacterial growth in drinking water, sterilization and burn
care. It is economical to consolidate silver in polymers, composites,
fabrics and catheters fo r antibacteri al functi o nality 125,261.

Bacterium have different membrane structures on the basis of which
these are classified as Gram negative or Gram positive. The structural
difference lies in the organization of peptidoglycan, which is the key
component of membrane structure. Gram-negative bacterium exhibit a
thin layer of peptidoglycan (about 2-3 nm) between the cytoplasmic
membrane and the outer cell wall. Outer membrane of E: coli cells is
predominantly constructed from tightly packed lipopolysaccharide
(LPS) molecules, which provides an effective permeability barrierf2Tl.
The overall charge of bacterial cells at biological pH values is negative
because of excess number of carboxylic groups, which upon
dissociation makes the cell surface negative. The opposite charges of
bacteria and nanoparticles are affributed to their adhesion and
bioactivity due to electrostatic forces. It is logical to state that binding of
nanoparticles to the bacteria depends on the surface area available for
interaction. Nanoparticles have larger surface area available for
interactions, which enhances bactericidal effect than the large sized
particles; hence they impart cytotoxicity to the microorganisms[28]. The
mechanism by which the nanoparticles are able to penetrate the bacteria
is not understood completely, but studies suggest that when E: coli was
treated with silver or gold , changes took place in its membrane
morphology that produced a significant increase in its permeability
affecting proper transport through the plasma membrane, leaving the
bacterial cells incapable of properly regulating transport through the
plasma membrane, resulting into cell death[29].

Heavy metales are toxic and react with proteins,therefore they
bind protein molecules[8], heavy metales strongly interacts with thiol
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groups of vital enzymes and inactivates them [31].In addition,it is
believed that Ag and Au bind to functional groups of proteins resulting

in protein deactivation and denaturation f30,321, as a result cellular

meiabolism is inhibited causing death of microorganism[4]. High

activity of silver nanoparticles is attributed to species difference as they

dissolve to release Ago,Auo, Ag* Au* clusters, whereas other silver and

gold sources such as silver nitrate and silver sulfadiazine and

[A"(SCN)(PMe)31 release Ag* and Au* only. It is believed that silver

and gold nanoparticles after penetration into the bacteria have

inactivated thefu enzymes, generating hydrogen peroxide and caused

bacterial cell death[1 4,30].
Experimental observations of previous study have explained

significantly the antibacterial behavior of silver and gold nanoparticles.

When E: coli was treated with highly reactive metal oxide

nanoparticles, an inhibitory effect took place[14,30]. Silver

nanoparticles after adherence to the surface of the cell membrane

distuibed its respiration as Ag+ interact with enzymes of the respiratory

chains of bacterial33,34l. Metal depletion causes formation of irregular-

shaped pits in the outer membrane of bacteria which is caused by

progr"rrlue release of LPS molecules and membrane proteins believed

ihui rilu"r binds to functional groups of proteins, resulting in protein

denaturation[14,30]. Complete bacterial inhibition depends upon the

concentrations of silver nanoparticles and on the number of bacterial

cells ,we conclude that silver and gold nanoparticles have an excellent

biocidal and potential effect in reducing bacterial growth in practical

lications.

Fig. -l: Absorbance spectra of silver nanoparticles (A), and gold nanoparticles (B),

obiained by laser ablaiion of metal plates immersed in DDDW with laser energy of
600 mJ, laser shots of l5 pulses and wave length is 1064 nrn of Nd-YAG.
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Fig.-Z: TEM images and size distributions of silver (A), and gold nanoparticles (B),
produced by laser ablation of metal plats immersed in pure water, ()u=1064 nm and
laser shots of l5 pulses).
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緩E.co‖ ―ATCC-14668

瞳[.co‖ ―

1l Streptococus sp.+

M Staphylococus sp.+

11          14         15

Concentration of Au nanoparticeis ppm

Fig.‐ 4:Antibacterial charactcrization by zone inhibition as a function of   gold

nanoparticles concentration on nutricnt agar plates a■ er 24 h incubation tilne.
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ABSTRACT
Chronic pcriodontitis is a multifactorial polymicrobial infection characterized

by an inflalninatory process that lcads to destruction of tecth supporting tissucs。

Cytokines are considercd to play a key role in the innamination process in chronic

periodontitis.The aim ofthis study was to investigate the possible role ofserum IL―

lβ and IL-2 1evels in patients with chronic peHodontitis and delerminc its
correlation with differcnt clinical parameters ofthe periodontal status.

Serum IL-lβ  and IL-2 1cvels were investigated in 50 chronic periodontitis patients
and 25 healthy controls by cnzyme― linked immunosorbent assay(ELISA).

Periodontal parameters used in this study wcre plaquc index, gingival index,

probing pocket dcpth, cHnical attachment level and blceding on probing. Thc

current results revealcd that median serum level of IL‐ lβ waS Signincantly highcr in

patients than in hcalthy controls(p<0・ 001),whereas the scrum levels of IL-2 was

not observed any signiflcant differences be● 〃ecn t、vo groups(p>0・ 05).Regarding

corrclation bctwcen serul■ cytokincs and clinical pcriodontal paramcters,serum IL―

lβ lCVCIS Was showed signincant pOShivc corrclation whh cach of plaquc indcx,
gingival index, probing pocket depth and clinical attachment level.(〕 therwise no

association between scrunl IL… 2 1evels and clinical parameters of periodontitis was

found.In conclusion the present results suggest that IL‐ lβ may play an important

role in pro― inflanllnatory response in serunl of patients、 vith chronic periodontitis.

κり″θrお「Chront periodondtis,IL-lβ ,IL‐2
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INTRODUCTION
Periodontitis is a multifactorial infection characterized by a

destructive inflammatory process affecting tooth supporting tissues and

resulting in periodontal pocket formation and alveolar bone resorption,

which might eventually lead to tooth loss. The chronic form of
periodontitis, termed chronic periodontitis (CP), is the most prevalent

disease type (1).

Although, periodontal bacteria are the main causative agents inducing
the initiation of periodntitis, subsequent progression and disease

severity are also determined by the host immune response. The

continuous challenge of host immune and resident cells by
periodontopathogens and their virulence factors results in a complex
network of pro- and anti-inflammatory cytokines acting in the inflamed
periodontal tissues. These host mediators directly or indirectly
participate in periodontal tissue destruction and particularly in bone
resorption (2).
Cytokines are biologically active molecules released by specific cells
that elicit a particular response from other cells on which they act (3). In
periodontal tissues IL-18 is known to stimulate the proliferation of
keratinocytes, fibroblasts, and endothelial cells and to enhance

fibroblast synthesis of collagenase, hyaluronate, fibronectin, and PGE2.
IL-l B up-regulates matrix metalloproteinases and down-regulates tissue
inhibitor of metalloproteinase production and it is also a potent

stimulator of bone resorption (4).lL-2 has primarily been associated as

an autocrine factor for T cells, although some data indicate the ability of
this factor to stimulate B lymphocytes. Reports provided evidence for
IL-2 in gingival crevicular fluid (GCF) (5, 6).

This study was designed to investigate the possible role of serum IL-lB
and IL-Z levels in patients with chronic periodontitis and determine its
correlation with different clinical parameters of the periodontal status.

MATERIALS AND METHODS
The present study included 5o patients with CP (10 females and

40males), means age of (40.l+7.6) years, ranged between (23-60
years).They were attending the college of dentistry\teaching dental
hospital, compared with 25 apparently healthy individuals considered as

a controls. Periodontal parameters used in this study were plaque index
(PI), gingival index (GI), probing pocket depth (PPD), clinical
affachment level (CAL) and bleeding on probing (BOP). The serum
obtained from patients and healthy controls were analyzed for, IL-IB
and IL-2 by using commercially available ELISA and performed as
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recommended in leaflet with kit, (BioSource Europe s.A. company,

Belgium).
Statlsticai analysis: It was assessed using P (Mann-Whitney-test), P

(Bonferroni-test). Correlation between the different parameters was

calculated by the spearrnan test and p values of P<0.0land P<0'05 were

considered significant (7).

RESULTS AND DISCUSSION
I. Demographic and clinical periodontal Parameters in cP and

Control.
In the present study the age of cP patients ranged between 23-60

years with a mean age of 40.1+7.6 years. Furthermore, there was male's

predominan". u*otg patients as shown in table (1). The differences in

ctinical periodontal 
-parameters in patients and healthy controls afe

summarized in table (l).

Table-l: Baseline Demographic and Clinical periodontal Parameters in CP Cases

and Control.

II. Serum Levels of IL-lp and IL-2 in CP and controls
Table (2) revealed a significant elevation in median serum IL-18

level among CP patients (l4.Slpglml) in comparison to that of healthy

control (Zi.Zt pg /ml), (p<0.01). On the other hand, there is no

significant differences (p>0.05) in serum median level of IL-2 between

patients and health y (1, .29pg\ml ; I . I 9pg\ml) respectively'

CP cases (n=50)
Healthy

control(n=25) P―ン♭′νθ

Demograph ic Parameters

Age Range (23-60) (2 l -s0)

Aee Mean t SD 40.1±7.6 33.4±9.1 P=0.07[NS]

Male 40(80%) t8(72%) P=0.15 NS]

Female 10(20%) 7(28%) P=0.88[NS]

Clinical periodontal
Pararneters

Plaque Index 1.4± 0.4 0.6± 0。 1 <0.00

Gineival Index 1.6±0.3 0.5±0.1 <0.00

Proppins Pocket DePth (mm) 2.1■0.4 1.2■0.6 く0.00

Clinical Attachment Loss
(mrn)

1.4■ 0.4 0 <0.001**

Bleeding on Probing (BOP)
"percentage of bleeding

surfaces"

21.8±29.2 2.6■ 1.5 =0.003**
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Table -2: Case-control difference in serum median concentration of IL-lB andlL-z

It is well known that cytokines are considered to play a key role in the

inflammation process (g).Cytokines such as IL-18, IL-6 and TNF-a are

produced locally within the diseased periodontal tissues and move into

the periodontal pocket via GCF (9). Several studies in recent years

were conducted to confirm the role of cytokines in the pathogenesis of
CP. The results of the present study showed that the median serum level

of pro-inflammatory cytokine IL-18 was significantly higher in patients

with CP as compared with healthy control group, and these findings are

consistent with other studies reported by (10, ll, I2).
Correspondingly, Gorska et al., studied twenty five patients with
chronic periodontitis in Poland, and found that the concentrations of IL-
lB were significantly higher in serum and gingival tissue biopsies

samples in those patients as compared to healthy control (13). In
contrast other reports mentioned that there were no differences in the

concentrations of IL-1B between CP patients and healthy control (14,

1s).
Previous studies showed that serum IL-2 was decrease in CP patients as

compared to controls (16, 17), but other study pointed out to that serum

level of IL-2 was increased in CP patients group when compared to

control group but statistically non-significant (15). However; the culrent

findings failed to show any significant differences in the serum

concentrations of IL-2 between patients and controls.

II. Correlation between serum interleukins and clinical
periodontal pa ra meters.

Regarding correlation between serum interleukins and clinical
periodontal parameters, serum IL-18 levels was showed significant

CP cases
(n=50)

Healthy controls
(p=25)

P (Mann-
Whitnev)

Serum IL-I0
Range (0.r06 - 368.9) (0.106 - I 17.8)

Median 34.57 27.21 0.003**

Inter-quartile range t3.046 - 86.817) (9.691 - 42.16t)

Mean Rank 40.1 32.4

Serum IL-2
Range (0.813 - 1.784) (0.813 - 1.918)

Median 1.296 1.196 0.86lNSl

Inter-quartile range (o.ese - 1.47e) (0.9s9 - 1.391

Mean Rank 37.68 38.64
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positive correlation with each of PI, GI, PPD and CAL, (p<0'05),

(p<0.001), as observed in table (3). on the other hand, there is no

aisociation between serum IL-2 levels and clinical parameters of
periodontitis was found (p>0.05), table (4).

Table -3: Correlation between serum level IL-1p and clinical periodontal parameters

in CP cases.

C linical periodontal Parameters Serum IL-l 9
Correlation P-value

PI 0.329 0.021*

GI
0.677 0.000**

PPD 0.332 0.020*

CAL 0.491 0.012*

BOP
0.062 0.672[NS]

Table -4: Correlation between serum level IL-2 and clinical periodontal parameters

in CP cases

Large number of studies observed significant correlation between

the levels of IL-lB and periodontal parumeters such as probing pocket

depth and attachment level (18, 19, 20 ) In other clinical study

conducted by Guzeldemir et al., noticed that increased serum levels of
IL- 19 in CP patients have been associated with inflammation in

periodontitis, and levels decrease after therapy (11). L-lB level is a
sensitive and reliable marker of chronic inflammatory disease activity

and IL- 1B elevation may demonstrate tissue destruction (21,22).Thus,

in this study the detection of elevated levels of IL-lp in the serum of
subjects with CP was consistent with the cytokine's role in
inflammation and suggests that serum IL- 1B may be a good marker of
periodontal infl ammation.

Clinical periodontal Parameters Serum IL-2
Correlation P-value

PI ‐0.273 0.06[NS]

GI
‐0。 151 0.3[NS]

PPD -0.109 0.45[NS]

CAL -0.143 0.32[NS]

BOP
0.07 0.58[NS]
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Interestingly, the present study observed no significant correlation
between the levels of IL-Z and clinical parameters of periodontitis, these

results are in agreement with other results reported by (13, 23).
In conclusion the present results suggest that IL-IB may play an

important role in pro-inflammatory response in serum of patients with
chronic periodontitis.
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ABSTRACT

In this study aqueous extract of gingcr(′

antibacterial activity against various Gr
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S′″″わθοθε夕Sα夕rθぉ).grOWth hhbttbl
extract ofginger(G)showed CICar antibacterial act市 ity against pathogenic bacteria,

which this activity was enhanced、 vith the increasing of concentrations belongs to

them.Thc latest concentration(0.4mgん
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“
ο″滋, PrOた夕s

yη″わθθθθ夕Sα夕rθ夕s.Andmに robhl ac`
a number of antibiotics(A)that knOwn

trirnethoprirn,chloromphenicol,gentamicin and erythrolnycin by using antibiograin

test.Antirnicrobial activity of latest concentration of ginger was bctter than that to

Chloromphenicol,Gentamicin against」Oι bsた〃α′ηθ夕J770″滋θ,P/ο′ι
“
s ννJgα″,s,

Streptococcus pyogenes and Staphylococcus oureus '
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INTRODUCTION
Medical plants have a long history of use and their use is widespread in

over world countries. According to the report of the World Health

Organization 80% of the words population rely mainly on traditional

thelapies which involve the use of plant extracts or their active

substances[1]. The herbal medicines may be in form of powders,

liquids, or mixtures, which may be raw, or boiled, ointments, liniments,

and incisions[2].
Nutrient Composition Fresh ginger contains 80.9% moisture, 23%

protein, 0.9% fut, I .2o/o minerals,2.4o/o fiber and 12.3% carbohydrates'
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The minerals present in ginger are iron, calcium and phosphorous. It
also contains vitamins such as thiamine, riboflavin, niacin and vitamin
c[3].
Ginger (Zingiber fficinale) belongs to Zingiberaceae family. The part

of the plant used is rhizome[4]. In the fresh ginger rhizome, the

gingerols were identified as the major active components and gingerol

[5-hydroxy-1-(4-hydroxy-3-methoxy phenyl) decan-3-one is the most

abundant constituent in the gingerol series. The powdered rhizome
contains 3-6% fatty oil, 9Yo protein, 60-700/o carbohydrates, 3-8o/o crude

fiber, about 8oZ ash, 9-12% water and2-3o/o volatile oil[5].
In dried ginger powder, shogaol a dehydrated product of gingerol, is a
predominant pungent constituent upto biosynthesis3-5. Oleoresin,
which is isolated by acetone and ethanol extraction, contains 4-7.5%o of
dried powder, pungent substances namely gingerol, shogaol, zingerone
and paradol[6].
In vitro studies have shown that active constituents of ginger inhibit
multiplication of colon bacteria, These bacteria ferment undigested
carbohydrates causing flatulence, this can be counteracted with
ginger[7]. It inhibits the growth of Escherichia coli, Proteus sp,

S t ap hyl o c o c c i, S tr e p t o c o c c i and S a I m one I I a18,9).

Ginger has strong antibacterial activify and to some extent antifungal
properties [0]. Ginger inhibits Aspergillus, a fungus known for
production of aflatoxin, a carcinogenI l].
Fresh ginger juice showed inhibitory action against Aspergillus niger,
Sacharomyces cerevisiae, Mycoderma spp. And Lactobacillus
acidophilus at 4, 10, 12 and l4Yo, respectively at ambient temperatures

u2l.
This study aimed to investigate the antibacterial effect of Zingiber
officinale roots against some pathogenic bacteria. This is in pursuance

of the efforts to search for drugs from plants and the verification of the
scientific basis of some known practices in traditional medicine.

MATERIALS AND METHODS
Preparation of extract
Fresh rhizomes of Ginger (G) were collected, washed throughly in tap

water and peeled, cut into pieces and dried at dark room temperature for
one week. The dried ginger was ground using an electric blender, 25g of
the ground material (Ginger) placed in a conical flask and 100 ml of
distilled water was added to the flask and put on a rotary shaker at 220

rpm for 72 h. The crude extracts were obtained by filtration through
Whatman No.1 filter paper. The filtrate was reduced to 25 ml and then

autoclaved at l2loC and 15 lb pressure for 20 min. The extract was

cooled and immediately assayed for antibacterial activity [14].
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Preparation of bacterial solution
The tested microorganisms (Klebsiella pneumoniae , Proteus vulgaris,
Streptococcus pyogenes and Staphylococcus oureus) were obtained
from Microbiology Laboratory of Biotechnology department - Applied
sciences - University of Technology . The organisms were inoculated
onto Nutrient Broth (Hi-media) and incubated at 37"C for overnight
and were stored at 4oC and sub-cultured fortnightly. The bacterial cells
were harvested by centrifuging at 50009 for 15 min. The pellet formed
was washed twice with PBS (Phosphate Buffer Saline), (10 mM Sodium
Chloride, pH 7.4) and the cells were counted by haemocytometer
(neubauer counting chamber) as follow: clean up counting chamber
with 70Yo alcohol and let air dry, mix culture well and apply a single
drop to counting chamber with Pasteur pipette, examine the counting
chamber using high power, oil immersion objective, make a preliminary
estimation of the concentration of cells from the overnight culture of
using the following formula:
cells/ml : Total cells counted x 2.0 x107 , dilution factor / # small
squares counted
The bacterial cells were diluted to approximately 105 CFU/ml before

use [15].
Antibacterial activity assay
The antibacterial activity was determined by agar disc diffusion [16].
Agar plates were inoculated with 0.1 ml broth culture of tested
organisms and was spreaded with sterile an L-shaped rod glass
spreader. Sterile paper disks (Whatman No. I filter paper) of 5mm
diameter were impregnated with different concentration of crude
extracts and dried in a hot air oven at 60oC for 5 min. The disc in the
center of agar plate which impregnated with sterile distal water was
used as control.
Antibiogram test
In which small discs containing different antibiotics are dropped in
different zones of the culture on an agar plate, which is a nutrient-rich
environment in which bacteria can grow. The antibiotic will diffuse in
the area surrounding each tablet, and a disc of bacterial lysis will
become visible.

RESULTS AND DISCUSSION
The results of our experiments showed that different bacterial

species exhibited different sensitivities towards the extract of ginger.
The sensitivities of bacterial species against phenolic compounds of
ginger showed more activity against gram positive bacteria compared to
gram negative bacteria under study.(Table-1 ).
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Concentration(mglml) 
--

bacteria strain

01 0.2 0.3 0.4

Zone of inhibition(mm)

Klebsiella pneumonia 10
う
ん 22

Proleus vulgaris 10 20 24

Slreptococcus pyoge nes 12 20

Staphvlococcus aureus 8 14 24

Study the Antibacterial Activity of Zingiber officinale roots against Some of Pathogenic Bacteria
Suhad, Wasnaa And Hamssah

Table-l: The mean of inhibition zone of the aqueous extract of Ginger (G) against

Klebsiella pneumoniae , Proteus vulgaris, Streptococcus pyogenes and

Gram negative bacteria were also more resistant than Gram positive

bacteria, as also shown by [17]. These variations in inhibition may be

because of differences in the composition and structure surface between

Gram positive and Gram negative bacteria [18]. In addition to the cell
wall and cell membrane, Gram negative bacteria have an outer

membrane composed of a phospholipid bilayer, which may be a

protective barrier against these phenolic compounds [19]. (Fig-1).

Fig-l: The antimicrobial activity of aqueous extract of Ginger (G) against Klebsiella
pneumoniae , Proteus vulgaris, Streptococcus pyogenes and Staphylococcus aureus
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Moreover, the cell walls of Gram positive bacteria have a large
amount of peptidoglycan and a small amount of lipid, while in the case
of Gram negative bacteria, due to the presence of an outer membrane, a
large amount of lipid and a small amount of peptidoglycan is found
1201.

Most of the phenols are protein denaturing agents; they can
change the cell permeability, which may lead to swelling and rupture of
the bacterial cells, most of them are metal chelators that attach to the
active site of metabolic en4lmes, reducing enryme activities and
therefore slowing bacterial metabolism and reproductionl2l]. As Gram
negative bacteria have an additional outer membrane on their cell wall,
the entry of phenols may be interrupted and its effects are lesser of the
cell serious. However, Gram positive bacteria lack the outer membrane
and therefore they are more susceptible to, easily entering phenols [20].
Antibacterial activity of ginger roots extract was comparcd anumber of
antibiotics (A) that known for their ability included, nalidixic acid,
trimethoprim, chloromphenicol, gentamicin and erythromycin by using
antibiogram test (Table-2).

Table-Z- The mean of inhibition zone of some antibiotic against Klebsiella
p.neumoniae , Proteus vulgaris, Streptococcus pyogenes and Staphylococcus aureus

R = Resistance

Antimicrobial activif of latest concentration of ginger was better
than that to chloromphenicol, gentamicin against Klebsiella
pneumoniae, Proteus vulgaris, Streptococcus pyogenes and
Staphylococcus aureus .

The resistance of pathogenic bacteria to nalidixic acid
trimethoprim and Erythromycin was noticed.(Fig.2) the frequent ur. oi
antibiotics stimulates the emergence of new strains of pathogenic
bacteria, show resistance to these antibiotics and this findings in our
study and in other studies.

bacteria strain

Zone of inhibition(mm)

Nalidixic acid Trimethoprim Chloramphenicol Gentamicin Erythromycin

κルbsた〃α

ρ″atr″ο″′α
R R 24 R

Proteus vulgaris 10 14 14 20 10

Slreptococcus
pyogenes R R R

S′″″あεοεε″S
α″″θ″S

R R R
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Fig.-2: The antimicrobial activity of some antibiotics (A) against Klebsiella
pneumonioe , Proteus vulgaris, Streptococcus pyogenes and Staphylococcus oureus
.A = antibiotic disc

Today, most pathogenic organisms are becoming resistant to
antibiotics. To overcome this alarming problem, the discovery of novel
active compounds against new targets is a
the spices extracted either in water or
biologically active compounds, which can
potent drugs. Thus spices, which are norrnal ingredients of our routine
food preparations, can provide protection to a certain extent against our
natural enemies like bacterial pathogens.

matter of urgency. Most of
in organic solvents have

be used in the synthesis of
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ABSTRACT
Present study was designed to evaluate the prevalence of several markers

include islet cell antibodies and insulin autoantibodies along with some
inflammatory sensitive proteins like Ceruleplasmin and Transferrin in type II
diabetes mellitus of recent onset disease in an lraqi population .A totat of 45
patients with type II diabetes mellitus were studied as well as 30 control healthy
individuals .The results show a significant increasing serum ceruloplasmin level
with non-significant decreasing level of Transferrin in patient group in comparison
with control .The same patients show a positive result for autoantibodies that may
refer to inflammatory aspects of disease associated with autoimmunity markers.
Key word: sensitive inflammatory protein ,ceruloplasmin, Transferrin

,autoantibody,islet cell antibodies, insulin auto antibodies, diabetes mellitus .

INTRODUCTION
Diabetes mellitus (DM) is heterogeneous group of disorders

connected with raised plasma glucose concentration and disturbance of
glucose metabolism. The world health organization (WHo) considers
DM type rI is the most common type found in about 90% of those with
D.M (l).It is common disease affecting over 124 million individuals
wide world , most of them are usually older at the onset of disease ,
who develops disease after 40 years of their age (2). Diabetes mellitus
considers as inflammatory disease implicating chronic subclinical
inflammation as a factor in the pathophysiology of diabetes (3).Chronic
elevated glucose level in DM increases monocyte adhesion to aortic
endothelial cells, which is mediated primarily through induction of
interleukin -8(IL-8) (4),and other inflammatory markers that could help
in predicting type II diabetes -associated with immuno-inflammatory
manifestations charactefize the micro and macro vascular disease
complications, particularly for high risk populations ( 2).

Inflammation is associated with increasing level of sensitive
inflammatory proteins (SIPs) (l).Increased level of (SIps) were found
in patients with DM type II (5) ,like c- reactive protein, ceruloplasmin
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,fibrinogen, albumin and transferrin .Ceruloplasmin (Cp) is an
abundant 72 sera glycoprotein which contains more than 95Yo of the
copper present in human Plasma (1). It is synthesized mainly in
hepatocytes with six atoms of copper incorporated prior to secretion
(6), it is secreted into the plasma as an a 2-glycoprotien (7).Although it
is exerted as copper transporter ,Cp may increase in serum protein
type II diabetes (8). It is increased level may cause an early progression
of atherosclerosis (2,4) ,therefore it is necessary to clariff the effect of
serum Cp level in DM patients .

Transferrin (TF) is a plasma protein that transports iron through the
blood to the liver and bone marrow .The gene for TF is in chromosome
band 3q2l.It is a single polypeptide chain with carbohydrate moieties
in the c- terminal and two homologous domains each containing an iron
binding Fe3+ site (9).It is synthesized almost exclusively in the
hepatocytes, with lesser amount in choroids plexus of the brain (6) .

A strong evidence providing in 1974 about the autoimmune
nature of type 1 diabetes that was the discovery of islet cell antibodies
which can causes B-cells lesion and destruction leads to insulin
deficiency and produce autoantibodies in the circulation ,like
autoantibodies to islet cell cytoplasm (ICAXIO) .Because there are no
reliable markers for type II diabetes. The absence of markers or
manifestations of type I diabetes is often taken as indicating type II
diabetes. Adult patients with DM type II may progress a slowly failure
of B- Lymphocytes (11) . Some patients show an autoimmune nature of
the disease, these patients showed a positive test for pancreatic
autoantibodies like antibodies direct against cell islet antigen (ICA).A
previous study of B-cells function showed that only ICA mostly
develop B-cells failure after five years even though it may take up to
12 years until B-cells failure occur in some patients ,impairment in the
B-cells response to intravenous glucose and glucagon could be used to
diagnosis of diabetes (10) .While another report showed that needs only
three years to destroy B-cells (1 I ).

The aim of present study is to evaluate some sensitive inflammatory
protein in the serum of elderly patients with type fI diabetes mellitus to
clarify its role in the pathogenesis of type II diabetes and their
relationship with autoantibodies ICA and IAA in Iraqi patients.

MATERIALS AND METHODS
Forty five (45) patients with previously diagnosed diabetes

mellitus were examined by the physicians in Ibn Al-Nafis Teaching
hospital but patients with a history of chronic inflammatory disease
,smokers ,alcoholics ,women with hormonal treatment were not
involved in this study .The other group consist of thirty (30) healthy
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Iraqi individuals were age , sex and ethnic matching with . Age,weight
and height were recorded by a questionnaire , body mass index (BX/tr)
was calculated as weight divided by height squared( Kg/m'z) and Central
obesity was measured with the subject standing midway between the
lower rib margin and iliac crest where's the hip was measured at the
level of great Trochanters .Blood sample was collected as a fasting
blood sample.

The laboratory investigation includes : sensitive inflammatory
protiens (SIPs) ,both of serum ceruloplasmin(Cp) and transferrin(TF)
levels estimated by signal radial immunodiffusion(SRlD) plates for
accurate quantitative determination of proteins in human serum
(Biomaghreb-Tunisia ), Using specific endplate, with incubation for 48
hr. at 23 c" in case of Cp and TF the concentration of Cp and TF were
determined from the standard curve (reference Cp and TF concentration
,versus square of ring diameter )and expressed as;

Normal value for Cp g/L{ 0.19 - 0.57 }
Normal value for TF glL{2.1 - 4.3 }

Auto antibodies includes: Islet cell antibody test (ICA) and
Insulin autoantibody ,both of them were estimated by the indirect
immunofluoescence technique (I.I.F) .Frozen sections of pancreas were
incubated with diluted patients of pancreas serum sample ,so the
circulating autoantibody in the serum will binding with specific
antigens in sections then form stable antigen- antibody complex in the
presence of specific antibodies ,after washing the sections .The
substrate will be incubated with fluorescein conjugated anti-human
globulin reagent to give the specific antibody which emits in the
fluoresent microscope. The staining will show slightly stain background
with positive ICA result , while it will show bright with positive IAA
result .The data analysis were done by using the student t test and Chi-
square test .

RESULTS AND DISCUSSION
Table I shows the mean level of characteristics of study groups ,the

mean age .Patient group illustrated non-significant decreased in BMI in
comparison to healthy control ,while patient group recorded significant
increase in the Central obesity compared to control.

Table 2 illustrates the value of sensitive inflammatory proteins (SIP)
as mean +SD. Patient group had significant increase of Cp value
compared with control while patient group showed non-significant
decreasing mean of TF value compared to control.

Table 3 shows distribution of study groups according to the
immunological findings of autoantibody .The two kinds of serum
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autoantibodies against pancreatic islet cells were found in patients
serum and control without significant differences according to Chi-
Squire test, moreover there was coexisting of two autoantibody at the
same person.

aracterist

* Signifi cant d i fferences P<0.05

Table -2:Statistical analysis among study group according to the concentration of
sensitive inflammatory proteins (g/L)

Table -3: Distribution of study groups according to the results of autoantibodies

X2 =0.870 dtrl 80.05 ( NS )( between patient and control group for ICA test)
X'z :1.480 df=l P20.05 ( NS X between patient and control group for IAA test)

Results shows significant increasing serum Ceruloplasmin level in
patient with diabetic type II, this result supports previous finding that
hyperglycemia could be a cause of increasing serum Cp level in DM
patients ( 7, 8 ,12).The increasing may related to the role of
inflammatory sensitive protein which may synthesized by hepatocytes
in response to tissue damage and inflammation ( 4 ,6 ), at the same time
, Cp is an important intravascular antioxidant factor and it protects
tunica intima against free radical injury (6) .In addition , the function of
Cp as a scavenger, may be related to the increasing serum Cp level in
a patient of diabetes mellitu.s (8, 13). The present clinical finding

I-able -l:Study subiec ts characteristics
Characteristics. Patients group

mean * SD
Control group

mean * SD
t― test

Aee ( year) 55.7± 12.2 46.43± 7.53

BMI(kg/m2) 28.89± 4.1 29.57 JL 4。28 0.68
Central obesity (cm) 106.2±21.1 96.3± 18.2 2。 16*

SIP Patient sroup Control sroup t― test

Mcan tt SD Mcan tt SD

Ceruloplasmin 0.449■  0.097 0.377■ 0.060 4.0*

Transferrin 3.264±  0.758 3.539=LO.718 1.58

* Signifi cant d i fferences P<0. 05

Group No.

Types ofautoantibodies Coexistence of
two

autoantibodies
ICA +IAA

ICA IAA

Positive Negative Positive Nesative
No. % No. % No. % No. % No. %

Patient 45 8 17.7 37 82.22
く
フ 40 88.89 2 4。444

Control 30 3 10 27 90 l 3.33 29 96.67 1 0.033
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supports previous reports (6,13,|4),that an increased level of Cp may
associate with other risk factors when they observed generally higher
Cp Level in smokers serum in comparison with non-smokers patients
with DM type II.

In another view present data record an increasing mean of Cp
with increasing mean of Central obesity in patients group comparing to
control ,that may be associated with complication of other risk factors

,since about 55% of type II diabetes patients are Obese at diagnosis and
chronic obese leads to increase insulin resistance (15). Present patients
recorded BMI less than control in contrast with increasing mean of
Central obesity ,which may associate with DM type II ,because adipose
tissue especially that around internal organs in the abdomen is a source
of several chemical signals to other tissues ( hormones and Cytokines )
(16).These cytokines stimulate the production of inflammatory sensitive
protein like Cp (15) .

Present data disagree with a previous study recorded a significant
decreasing of serum Cp in DM type II patients ( 2) ,that elevated level
of Cp could be a risk and predict factor for the complication which will
associate with diabetic type II (17) ,like pathogenesis of
atherosclerosis,a common feature of DM type II (3). In spite of the
significant increasing level of Cp ,there was non significant decreasing
in TF level compared to control .This result disagree with previous
report which showed significant decreasing in TF level (6) ,that may be
related with the antioxidant deficiency and excessive peroxide
mediated damage may appear in non-insulin dependent DM (18),which
in turn associated with an increase serum Cp level as oxidant scavenger
so that Cp Facilitates the incorporation of iron into TF and TF inhibits
iron ion-dependent OH formation from H2OZ (6,14).An increased
oxidant stress has been implicated in the pathogenesis of DM ,which
will activate inflammatory cell to release a large amount of
inflammation sensitive protein like Cp ( 7) ,increasing oxidant stress

may consume significant quantities of TF that may explain an
increasing Cp level and decreasing TF level in present data ,because
increasing Cp permits the incorporation of iron into TF (14), that iron
release from storage site since hyperglycemia may lead to increase
availability of transition metals ions ( 2 ).Moreover oxidant stress may
associate with increasing production of free radicals or may possibly
indicate increasing of glycation of proteins that may damage antioxidant
proteins ( 6 ) .All this conditions must be tightly regulated by proteins
that transport, sequester, and mobilize iron from stores and Cp is a
highly effective antioxidant that can prevent oxidative damage to lipids
,DNA and protein (2,14,18).
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Present review agree with previous report that recorded
prevalence of ICA auto antibodies in the serum of Iraqi diabetic patients
( l9 ).Present study recorded a high positive percentage for both patient
and control compared with previous study which recorded 4o/o for ICA
that may relate with aging process of the immune system which may
lead to increase the frequency of auto antibodies occurrence
(20).present study recoded high percentage for serum IAA level
with DM. patient ( 1 I . I t%) and healthy control (3 .33%) that may relate
with insulin treatment since insulin treatment can stimulate IAA
production ( 2l) . In another view ,present data agree with a fellow up
study which recorded presence of ICA in serum of patients with DM
type II and improved that in patient considered type II DM with ICA
,beta -cells function progressively decrease after diagnosis within three
years ,whereas beta-cells function in type II diabetic patients without
ICA unchange (l l) .At the same time, the percentage of positive ICA
(17.7%) is higher than IAA (11.1l%) that agree with recent study had
demonstrated that ICA much more than IAA in adult patients of DM (
t0).

.Furthermore, present data shows coexisting of two types auto
antibodies at the same patients ,that could be reasonable for Iraqi
patients and agree with other reports about other population because
approximately l}Yo of phenotypic type II diabetic patients are positive
for at least one of the islet auto antibodies ( 10 ) .Moreover, coexisting
of two types auto antibodies at the same patients means these patients of
type II diabetes will progress disease complications more rapidly I
10],or the progression to insulin dependence is believed to be more
raped than in antibody negative ( l9).

Present data shows the presence of cp and IAA in study groups
both markers may associate with aging ,since serum Cp level increase
with aging in normal individual (7) ,besides auto antibodies can be a
marker of subliminal auto aggression process against beta-cells ,which
is caused by aging or of the instability of the immunological system
related to aging or both (19) .

In conclusion, the present study emphasizes the need for a long-
term follow-up of patients with DM type II ,also a prospective cohort
studies required to clari$r the clinical relevance of SIP serum levels in
DM patient and the relation between SIP and auto antibodies because
present data had indicated a proportion of autoantibodies and SIp
among them. Moreover until now the diagnosis of type II diabetes
depends on phenotypic characteristic ,that distinction is not always
perfect ,therefore medical staff need a specific predict factors like the
immunological ,genetics and functional complexities ,so the present
data may focus on a new parameters which could be used in fufure in
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diagnostic this type of disease ,predicting complication may be
associated with progression DM and monitoring the disease.
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ABSTRACT

The chemical components of the urtica dioica L. leaves in the watery and
alcoholic extracts were identified .The results showed that the extract contain :

glycosides ,tannins ,phenolic compounds ,flavonoids ,alkaloids and proteins ,while
the saponins and resins were not found.
The results also showed that there were high concentrations of the following trace

elements in the leaves K, Na, Fe with 12.5,34,2.7 ppm, respectively and low
concentrations of Ca ,Znwith 10,8.2 ppm, respectively,and Cu, Pb were not
founds.
The effects of these extracts on growth of different bacteria were studied, has been
found that 0.5 mg/ml concentration was effective inhibitor of growth of
Staphylocoous aureus , E.coli and Proteus mirabilis .

The flavonoids were identified using high performance liquid chromatography
(HPLC), as compared with standard .The results showed present of kaempferol,
while morin was not found.

INTRODUCTION
Nettles (Urtica dioica L. Family: Urticaceae) have a long history

of use in the home as a herbal remedy and nutritional addition to diet.
Tea made from the leaves has traditionally been used cleanning tonic
and blood purifier, so the plant is often used in the treatment of hay
fever ,arthritis and anemia ,the whole plant is antiasthmatic

,antidandruff ,astringent,depurative,hypoglycemic and a stimulating
tonic. Urtica dioica extract shows in vitro inhibition of several key
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inflammatory events that cause symptoms of seasonal allergies. These
include the antagonist and negative agonist activity against the
Histamine-l (H-l) receptor and the inhibition of mast cell tryptase
preventing degranulation and release of a host of pro-inflammatory
mediators that cause symptoms of hay fevers (1,2).In addition, there
was significant enhancement in serum bactericidal activity (3). And
have benefit effects in the treatment of symptomatic benign prostatic
hyperplasia (BPg (a).

All Parts of nettle are used to prevent or cure many diseases
.Therapeutic effects are shown by possesses numerous phytochemicals.
In radix there are mainly sterols and coumarin derivatives (s;.

urtica dioico range in Australia ,Britain ,canada ,Europe ,India
,Iraq ,south Africa,Turkey and usA. All parts of neffle contain lignans
,fat9 acid ,tannins , mono and triterpenes , vitamins ,acid and neutral
polysaccharide ,choline ,xanthophylls and related compound , lectins
,phenylpropanoid alcohols and aldehydes , phenolic acids , and other
phenolics (6).

Urtica dioica has an antiplatelet action in which flavonoids are
mainly implicated. The traditional use of Urtica dioica in the treatment
and/or prevention of cardiovascular diseas (7). Flavonoids, a large
group of compounds that ubiquitously exist in natural products, and
have been considered as active ingredients of many medicinally plants
.Generally, they have structure of a lS-carbon skeleton, consisting of
two phenyl rings and a hetrocyclic ring (8) .High performance liquid
chromatography HPLC has been employed to characterize and ideniify
the falvonoid (kaempferol) in this plant.

This study is aimed to evaluating the leaves components, trace
elements, ash contents of (Jrtica dioica 1., and effect of its extracts on
some of pathogenic bacteria and identifying the flavonoid
(Kaempferol).

MATERIALS AND METHODS
Collection and treatment of samples:

The leaves of urtica dioica were collected from the north of
Baghdad, Iraq. The leaves were transported to the laboratory, washed,
cleaned with filter paper or soft clothes to remove all traces of dust and
insects, then dried in shade 25-30'c for one week, with continuous
overturn to prevent mould .weighed, ground in a mortar and pestle,
placed in airtight bottles and stored in dissicator to be ,rrd for
extraction (9).
Preparation of extracts:

a) Watery extract:
Air dried leaves 50 g were suspended in one liter of distilled

water and left for 24 hrs at 35"c with continuous stirring in shaking
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incubator .Then the mixture was filtered by filter paper ,the filtrate was
centrifuged for l0 min. at 2500 rpm ,and the extract evaporated to
dryness at 40"C in the incubator.
b) Alcoholic extract:
Prepared as in watery extract described above ,but with using 70Yo
ethanol alcohol instead of water to give alcoholic extract powder (10-
l3).
Determination of Ash content:
Dried leaves 2 g were taken and heated at 900'C for 20 min. in muffle
furnace until the material converted to white powder, after its cooling
the percentage of ash content was determined (14).
Chemical detection of the plant components:
The chemical components of the prepared watery and alcoholic extract
were detected as shown in table.l.They included: glycosides, alkaloids,
saponins, phenolic compounds, tannins, resins, flavonoids (10- 12) and
proteins (15).
Determination of trace element levels:
Dried leaves 3 g were taken and mixed with 8 ml of concentrated nitric
acid and 2 ml of 60Yo prechloric acid in a conical flask, the mixture was
kept for 24hrs covered with watch glass .After that it was left for 6hrs at
sand bath at 80oc, until the digestive material converted to white
powder. Deionized water 8 ml were added to this powder, and the trace
elements were determined (14) by (Shimadzu 4A-670, Flame Atomic
Absorption Spectrophotometer).
The biological activity:
The biological activity against various bacterial species was determined
by using wells-diffusion method. From gram negative bacteria, E.coli
and Proteus mirabills was chosen, while Staphylococcus aureus was
used as gram positive bacteria. These isolates were obtained from
department of Biology /College of Science /Al-Mustansiryih University
.The concentrations for both extracts were 0.1 , 0.5, I mg/ml (12,13) .

Inhibition of hyalu ronidase:
Hyaluronidase inhibition activity was determined turbidimetrically by
the method of Kass et al. (16) by using 0.01 mg/ml enzyme mixed with
250 trtg/ml from the extracts with inhibition time 45 min. and the
percentage of inhibition %oI was calculated according to this equation
(17):

Activity of control - Activity in the presence of Extract
0/OInhibition= ‐‐―‐――――‐‐X100

Activity of control

HPLC Analysis:
Analysis of flavonoids , Kaempferol and Morin, were carried out

in chemical research center, Ministry of science and technology ,by
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using (shimadzu ,LC2010A ,Japan) HPLC .standard solution (25 ppm
in methanol) were prepared (standard Kaempferol and Morin were
kindly gift from Dr.Mohammed Mustafa Radi).

A luna 5U C18 Column(250mm x 4.6 x 5pm)Was used and
coupled with 20stl at 40'c with a linear gradient mobile phase
containing solvent A (water) ,solvent B (acetonitrile) and solvent C
(5o/o formic acid in water ,v/v) with flow rate set at 0.2 ml/min. .

The linear gradient program started with 88% A:10%oB:2%o C (v/v)
and finished at 73% A:25o/o B:2o/o C (v/v) with in l0min..The
chromatograms were recorded at 280 nm. Standard and leaves extracts
samples were made at25ppmthen analyzed directly by HPLC (18).

RESULTS AND DISCUSSION
The results showed that Ash content for the Urtica dioica leaves is 34

%. The qualitative chemical analyses of the watery and alcoholic
extracts are represented in Table.l,Which shown that leaves contents
are (glycosides,proteins,tannins,flavonoids and various phenolic
compounds) similar results are also obtained by other studies (6,19),
alkaloids are obtained in alcoholic extract only, while the saponins and
resins are not found.
Table-l:Chemical components analysis for watery and alcoholic extracts of
Urtica dioico leaves.

components Reagents Notc Result
Watery extract

Result
Alcoholic extract

Glycosides
Iodine test
Molish test
Benedict test

Blue ppt.
Violet ring
Orange ppt.

ｏ

ｅ＋

け

Ｖ

Ｖ

Ｖ

Ve‐

Ve+
+Ve

Proteins Fol in-Ciocalteau reagent Blue color Ve+ Ve+

Saponins
Fast stirring

Mercuric Chloride

No   Dense
foam for long

time    No
White ppt.

ｅ

　

　

　

ｃ

Ｖ
　
　
Ｖ

Ｃ¨
　

　

　

Ｃ．

Ｖ
　
　
Ｖ

Phenolic
comoounds

Aqueous%ol
Ferric chloride

Creen ppt. Ve+ Ve+

Tannins
Aqueous%ol

Ferric chloride
Lead acetateo/ol

Creen ppt.

Preface yellow
ppt.

＋

　

　

＋

Ｖ

　

　

Ｖ

＋

　

　

十

Ｖ

　

　

Ｖ

Resins Ethanol +Boiling+D.w. No turbidity Ve‐ Ve‐

Flavonoids

aqueousTo I

Ferric chloride
Ethanol hydroxide
alcohol

Green ppt.

Yellow ppt.

Ｖｅ＋
　
　
Ｖｅ＋

十

　

　

＋

Ｖｅ
　

　

Ｖｅ

Alka:oids

Mayer's reagent
Wagner reagent
Picric acid

No white ppt.
Brown ppt.
Yellow opt.

Ｃ．

Ｃ．

０

Ｖ

Ｖ

Ｖ

Ｖｅ＋

十Ｖｅ

Ｖｅ＋
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The concentrations of trace elements in Urtica dioica leaves are
represented in Table.2 .which shows ,high concentrations of (K , Na ,
Fe) with (125 ,34 ,27) ppm, respectively and low concentrations of (Ca
, Zn) with (10 , 8.2) ppm, respectively ,very low concentrations (Cd ,Cr
) with (2.1 ,0.02) ppm and (Cu, Pb) were not founds .

Table -2: The concentration of trace elements content of {Jrtica dioica leaves.

Trace elements symbol Concentration(ppm)
Potassium K
Sodium Na
lron Fe
Calcium Ca
Zinc Zn
Cadmium Cd
Chrom Cr
Lead Pb
Cupper Cu

125
34
27
t0

8.2
2.1

0.02
Nit
NiI

The effect of these extracts on different microorganisms were studied
and compared between them .In addition to that the results seen in Table
.3 show that the concentrations 0.5 , 1 mg/ml exhibit very effective
inhibition towards tested bacteria , P. mirabilis and E.coli and S. aureus
,specially for the alcoholic extract , while less inhibition effects were
seen for the same concentrations when the watery extract was used .In
general , when the both extracts were tested against the intended
bacteria they were no activity at concentration of 0.1 mg/ml .

Table-3:The effect of watery and alcoholic extracts of Urtica dioica represented by
inhibition zone (mm) on different bacteria species.

G) No inhibition zone
(++) Inhibition zone between (4-10) mm .

1+++1 Inhibition zone more than (10) mm .

Bacterial species ル″物ノクたο力ο′たaχ′るαα ) mg/ml ( llatery extract
0.l 0.5 1 01 0.5 1

S. aureus

++ ++ ++ ++

E.coli

++ ++ ++ #+
P.″′″αb′′お

++ 十十 ++ +++
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This work shows , the two extracts were examined for their effects
on hyaluronidase .The percentage of inhibition for watery extract was
125%, and 10.6% for Alcoholic extract with respect to control assays
run simultaneously Kuppusamy etal. 120) Show that morin and
Kaempferol ,types of flavonoids , have potent inhibitory effect on this
enzyme with 560/o ,3lo respectively. Presence of flavonoids (Specially
Kaempferol ,as shown latter by HPLC) may cause the lower inhibitory
effects of these extracts on hyaluronidase.

The HPLC chromatogram in Figure l, shows the standard Morin
(A), standard Kaempferol (B) and leaves extract sample (C).

Identification of Kaempferol in leaves extract sample was
determined according to retention time obtained from standard run at
identical conditions but Morin retention time in leaves extract sample
was not identical with standard one.The two major peaks were separated
and detected with identical value between Kaempferol (fig.1, B) with
retention time 3.30 and 3.56 min. and leaves extract sample (fig.l,C)
with retention time 3.38 and 3.56 min., while the major peak for Morin
at 2.35 min. .This confirmed the presence of Kaempferol in the leaves
of Urtica dioica and the Morin not found.

(B) standard Kaempferol

(C)leaves extract
Urtica dioica

Fig -l: HPLC chromatogram of (
leaves extract, for Urtica dioica leaves.
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Using luna 5u c-l8column (250mmx 4.6 x 5pm) the mobile phase at
40'C containing solvent A (water) ,solvent B (acetonitrile) and solvent
c (5% formic acid in water ,v/v) with flow rate set at o.2ml/min The
absorbance at (280nm).

CONCLUSION
the present study confirm that the watery and alcoholic extracts

for Urtica dioica leaves posses in vitro antibacterial activity because of
its content (glycosides , tannins , flavonoids like kaempferol ,proteins
,various phenolic compounds ,alkaloids , trace elements) , however if
plant leaves extracts are to be used for food preservation or medical
purposes ,issues of safety and toxicity will need to be addressed ,andthis results will serve as a precursor for further research and
improvement strategies of this important plant .
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INTRODUCT10N
chronic renal failure (cRF) is a clinicar syndrome that occurs when

there is a gradual decline in renal function over time (') . The term ,'end

stage renal disease (ESRD) refers to a complete or near complete failure
of the kidneys to function to excrete wastes, concentrate urine, and
regulate electrolytes(2). It's a state associated with retention of
nitrogenous metabolic products and is characterized in laboratory by
raised blood urea and creatinine concentrations, as a result of reduced
glomerul?r filtration rate (GFR) and decreased tubular
function(3).varieties of complications have been recognized in patients
with chronic renal failure(a). Neurological complications whether due to
the uremic state or its treatment, contribute._largely to the morbidity and
mortality in patients with renal failure (s)'(6)'(7).

Monoamine oxidase, or MAo an enzyme (EC: 1.3.4.3) that catalyzes
the oxidative deamination of naturally occurring monoamines(8). It is a

87



Cholesterol Homeostasis and Neurological Complication in sera of patients with chronic renal
failure 

Sura, Shaemaa, and Muhamed

flavin-containing enryme that is localized in mitochondrial membranes,
whether in nerve terminals, the liver, or other organs. This enzyme is
important in the breakdown of neurotransmitters. Regulation of this
enzyme is very important('). MAO dysfunction (too much or too liffle
MAO activity) is thought to be responsible for a number of neurological
disorders('o). Without enough of this enzyme the brain would function
improperly and possibly lead to mental retardation(e).

The kidneys are famously responsible for maintaining external
balance of prevalent minerals, such as sodium, chloride, and
potassium(r rxr2). The precise regulation of its concentration is of
extreme importance to cellular metabolism and is controlled chiefly by
the renal *.urs('). In nerve system all neurons transmit the same type
of nerve impulse: a change in polarity that flows along the membrane of
a nerye fiber( depolarization and repolarization). During depolarization

,Na* ions move to the inside of the axon, and during repolarization ,K*
ions move to the outside(13).

Epidemiologic studies show that higher cholesterol levels are

associated with a more rapid decline in kidney function(r4)'(r5).

Cholesterol is a building block of any cell membrane (the nervous
system wrapping material, where neuronal information in the form of
electric activity is generated and propagated) and specialized membrane
structures, lipid rafts and synaptic vesicles(16). Cholesterol itself plays
essential role in the mechanisms of synaptic function, plasticity and

neurodegen..ulion(17)'(18). In fact, significant experimental evidence
show that cholesterol may be the primary cause for a number of
neurodegeneration features( 

I e).

To date great number of articles were devoted to cholesterol but
only few articles studied the role for cholesterol in neuron
function/degeneration. The present study aims to evaluate the
neurological complication in patients with chronic renal failure through
measurement MAO activity, elements (Na, K), and study the role of
cholesterol for this complication through its relation with MAO
activity.

MATERIALS AND METHODS
Subjects

A total of 23 patients with ESRD maintained on haemodialysis for
a minimum of 3 months attending Al-Khial Hospital were recruited for
the study. All patients were diagnosed by Dr. Walleed Al-Khial
Haemodialysis therapy was performed three times weekly using
cellulose acetate dialyzers. A group of 20 normal age-matched subjects
were used as controls.
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Serum Sampling
Five milliliters of samples of venous blood were taken in fasting

state before dialysis and left for 10 minutes at room temperature. After
blood coagulation , the sera were separated by centrifugation at 3000
rpm for l0 minutes and then sera stored at -20oC until being used .

Hemolysis samples were discarded.
Determination of urea:- Serum concentration of urea was determined
by enzymatic method using urea kit,Bio Merieux.
Determination of creatinine:- Serum creatinine was determined by
colorimetric method"Jaffe" using creatinine kit, Bio Merieux.
Estimation of GFR:- The GFR was estimated using the modification
of Diet in Renal Disease(MDRD) study equation(2o) and as follow:
GFR(ml/min/L73*):
l86x(serum creatinine)-r'r54x (Ag.)-o,o' x(0.742 if female)x(1.210 if
black).
Determination of sodium and potassium:- sodium and potassium
concentration were determined in the sera of control and patients using
flame photometry method.
Determination of cholesterol:- cholesterol level was determined using
cholesterol kit, Biomagreb.
Determination of MAo activity:- Monoamine oxidase activity was
determined using the modify method of Mcwen and Cohen(2r).
statistical Analysis.'-The findings were expressed as the mean +sD .

Statistical and correlation analyses were performed using the student t-
test , and spearman correlation test respectively . The p value < 0.05
was accepted as statistically significant . Spss (for windows, version
10.0) was used for statistical analyses

RESULTS AND DISCUSSION
The results in table I shows highly significant increase in levels of

urea (p<0.001) and creatinine (p<0.05) in sera of patients with chronic
renal failure in comparison with that of control group.

Mean values of serum urea and creatinine concentrations of control and
ith ESRD

●
●
　

Ｖ

一　

ｔＳ

ｂ‐
ｅ

ｔｉｅ ｎ

Ta

Wl

Parameters Group
Samples

number (n)
Range
ms /dL

Mean
me /dL

Standard
deviation

Urea
Control 20 17-39 25。 71 5.37
ESRD 23 71-226 130.04 42.1485

Creatinine
Control 20 0.1-1.1 0.57 0.2441
ESRD 23 2.2-6.9 3.82 1.1421

89



Cholesterol Homeostasis and Neurological Complication in sera ofpatients with chronic rcnal

failure

Sura,Shacmaa,and Muhamed

NIleanwhile  it was found using the MDRD study equation that the

values of GFR among the patients group involved in this study ranged

from(7.24‐ 29。 95)m1/min/1.73m十 ,with mean value of 13.21m1/min
/1.73m+ . This result together with the results of urea and creatinine

I:緊器 :驚 群 l糧 磁 ∫憮 :∫■ 鷲 ∬ 輩 i塁1嶽Te“
nd

The activity Of mOnoarnine oxidase was deterrnined in the sera of

control and patients with ESRD. The results presented in Table II

revealed a signiflcant increase(p<0.05)in sera Ofpatients with ESRD in

comparison with that of control group.  This is in agreement with the

result obtained by Sakata Ko et.alo who reported that patients with renal

failure had increased serum anline oxidase activity leading to increased

degradation of sperrnine(23). MaSuo K, et.al reported that sympathetic

nervous system hyperact市 ity is observed in patients with renal ittury,

電1:I鷲鷹
h習
:S響喘lξl譜葛』Fil驚21庁蹴糖

which is a soluble monoanline oxidase that is decreased in models of

chronic kidney disease(25),(26).

Table ‐2: Mean valuc of MAO activity in thc sera of control and paticnts with

ESRD
Croup Samples

number (n)
ｇｃ

Ｌ

ｎ

‘／

Ｒａ

Ｕ

Mean
UlL

Standard
deviation

Control 20 1.10‐ 6.31 2.637 1.347

ESRD 23 11.63-41.55 20。 895 9.94

The results in Table III shows the serum concentration of sodium
and potassium in control and patients with ESRD groups. The mean

values reflect a non significant increase in sodium concentration
(p0.05) and a non significant increase in potassium concentration
(p0.05) in sera of patients with ESRD in comparison with that of the
control group. This results was in agreement with the results that
obtained by Rucker D. et.al. who reported that levels of certain ions in
hemodialysis patients such as potassium and calcium are carefully
regulated in dialysate(27). While this results was disagreement with
results obtained by Harrington JT. Who reported that patients with
chronic renal insufficiency had hyponatremia due to an increased
extracellular fluid volume resulting from the kidneys inability to excrete
water(28). Other studies indicated that the patients with chronic kidney
disease undergoing hemodialysis (HD) are potentially at risk of
deficiency and excess of trace elements(2e).
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Trace
elements

Group Samples
number (n)

Range
me /dL

Mean
me/dL

Standard
deviation

Na Control 20 135-150 142.37 5.153

ESRD 23 140-150 145.63 4.03
K Control 20 3.5-4.8 4.163 0。4502

ESRD 23 3.5-5.2 4.4313 0.63

Al- Mustansiriya J. Sci Vol. 23, No 3, 2012

Table -3: Mean values of sodium and potassium concentrations in the sera of the
Iand pati, with ESRD

The mean value presented in Table vI shows presence of a highly
significant increase (p<0.001) in cholesterol level in sera of patients
with ESRD in comparison with that of control group. This was in
agreement with the result obtained by Diepeveen. s.H.A. et. al. who
reported that patients with chronic renal failure are at increased risk for
developing cardiovascular disease ,and High concentration of serum
cholesterol is one of the most widely recognized cardiovascular risk
factors(30). While this result was disag...*.nt with the result obtained
by Madeleine v.et. al. who reported that plasma triglyceride
concentration was elevated and plasma cholesterol, HDL,
apolipoprotein A- 1 and lecithin:cholesterol acyltransferase
concentrations were signifi cantly reduced, whereas plasma phospholipid
transfer and cholesteryl ester transfer protein concentrations and
activities were unchanged in the ESRD patients.(3r)

Table -4: Mean value of cholesterol level in the sera of the control and patients with
ESRD.

The overall results of the present study indicated a non significant
correlation (p0.05, r:0.21) between the activity of MAo and
cholesterol concentration . This mean that the significant increase of
MAO activity with a non significant increase in both concentration of
sodium and potassium need to another studies to sureness presence of
neurological complication ,and the cholesterol didn't play role in
neuron function.
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Range
me /dL

Mean
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Standard
deviation

Control 20 71‐228 161 43.5097
ESRD 23 206‐ 296 287 20.8665
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ABSTRACT

In this work new metal complexes were prepared by reaction Schiff base (L) 3-(2-
Hydroxy benzliden amino)-2- methyl -3H-quinazoline-4-one with transition metal
ion. A new complexes of type (MLz) and [MLCI] where M:Ni(II),co(II),cu(II) and
M:Zn(II), cd(ll) and Pd(ll), with the new Schifls base (L) have been prepared and
characterized by FT-IR , UV -visible , magnetic susceptibility , molar conductance ,
as well as elemental analysis (C.H.N) for ligand (L) and their metal complexes,in
addition it was used .to determine the metal evilent in complexes.
Metal to ligand [M:L] ratio was obtained for all complexes in (ethanol) using molar
ratio method. These studies indicate that (L) acts as tridentate ligand.

INTRODUCTION
Pharmacological, quinazolin-4-ones are among the most important
classes of heterocyclic compounds. These compounds possess versatile
type of biological activities, some of these are well known for their
anticancer( 1), antitubercular, antibacterial antifungal(2),anti-HIV,
anthelmintic, anti-inflammatory and antihypertensive activities (3).
Stucture activity relationship studies of quinazolinone ring system
revealed invarious literatures(4) suggest position 2,6 and 8 are very
much important for structure activity studies and position 3 should be
attached to different heterocyclic ring better chemotherapeutic activity
(5). A few of the activites associated with quinozoline nucleus are
hypertensive activity, anticonvulsant, antifi brillatory and antiviral (6).
Because of their biological relevance interesting to spectral and
magnetic properties of ligand and its metal complexes are being used
generally synthetic building blocks due to their chemical and biological
relevance (7).
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MATERIALS AND METHODS
All chemical used were of reagent grade (supplied by either Merck or
Fluka) and used as supplied . The FTIR spectra in range (4000-200)..-'
were recorded using cesium iodide on FTIR g300 shimadzu
spectrophoto- meter .

The uv - visible spectra were measured in DMF using shimadzu
UV-vis -160 Aspectrophotometer in range (200-1000)nm.
Gallen kmp.M.F.B.600.0l melting point apparatus were used to
measure the melting point of all prepared compound. Magnetic
susceptibilify measurements were obtained at 25oC on the solid state
applying faraday's method using Bruker BM6 instrument. conductivity
measurements were obtained using corning conductivity meter220. The
percents of metals in the complexes were estimated by flame atomic
absorption shimadzuAA, 670 with standard addition method and the
micro analytic data for (c.H.N.) were obtainedusingEA-03AMth

A) Preparation of schiff base (L):
3 - (2 -hy droxy b enzl i den am i no) -2 -meth y I quinazo I ine(3 H) -4-one(L)was
synthesized according to literature(S).

-r'\ -,.N-.- -.-CHZI Y) H-rY'-___b
o

B) Preparation of metat (II) com[i.-;",
The complexes were synthesized using the direct method between

the ligand and required metal(Il) chloride (2:t) for Ni(II), co(II), cu(II),
and (l:l) molar ratio for zn(il), cd(II), pd(II). (to%) of sodium
hydroxide was added to the reaction mixture to adjust the pH 7-g of the
solution. The solution was heated under reflux for 3-4hrs, and the
products were filtered, washed with ethanol and dried under vaccum.

Table lCa data for (L) and it's co
Compounds color M.Pt.

Oc
Yield

%
Elemental analyses Calc.
(&cnd)

M:L

C% H% N% M%
C16H!lN10イ L) Light Brown 234 70

`8.51(68.81)

4.42(4.65) 14.82(15.05
NiL2 Light green ｎ

ン
う
４ 61.32(62.2) 4.05(4.2) 13.66(13.6) 9.73(9.5) 1:2

CoL2 Dark green 287 60 60.73(62.2) 4.51(4.2) 14.02(13.6) 8.67(9.5) 1:2
CuL2 Brown 285 ‘

υ 58.92(617) 3.52(4.1 13.12(13.5) 10.53(10.2) 1:2
PdLCI Dark Brown 296 61 45.71(45.65) 3.17(3.09) 9.60(9.98) 24.8(25.2)
ZnLCi Yc1low 50.68(50.5) 3.39(3.42) 11.46(11.06) 17.73(17.12)
CdLCi yellow 295 62 45.23(45.01) 3.90(3.04) 9.68(9.84) 26.38(26.26)
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RESULTS AND DISCUSSION
It's observed from table (I) that (d) increase in magnitude a Z inuease;
however Li+,Be++ , we shall now discuss the x-ray scattering factors
listed in table (II), (I[, IV).
The values listed in these table were checked, for a number of selected
Ions and wave functions, by use of the sum rule

< r-1 ,- 1 [* 1gyo1u1vJo
This integral can be evaluated analytically, the scaffering factors and

the nuclear magnetic shielding constants were computed for the nuclear
charge 2<z <l0in each isoelectronic sequence using the parameters of
Roothan et |01.

The nuclear magnetic shield constants are listed in Table I
calculated by formal (12) from factors are determined from equation
(8) , in Tables II-IV, the SCF from factors from the Helium, Lithium

and Beryllium isoelectronic sequences as a function of 2-rsind in Al' are
presented, respectively.
The relation between the nuclear magnetic shielding constant and the
atomic scattering factor integrated over all scattering angles as pointed
out recently by Silverman and Obata [8].
when p donates the principle value, one can, therefore, determine the
nuclear magnetic shielding constant from the scattering factors
integrated over the scattering angles.
In the present work Eq. (25) has been used to check the values of the
nuclear magnetic shielding constants listed in Table I. Table I indicates
that the nuclear magnetic shielding constants are quite insensitive to the
choice of the wave function.

A comparison with the calculations of Frederiktl l] indicates that
the analytical SCF form factors in excellent agreement with those
obtained from accurate numerical SCF functions, showing maximum
deviations of 0.002 electrons for Li*,0.001 electrons for Li and c'.
and 0.003 for Be, thus for the scattering factor calculations, the
analyical functions are excellent approximations to the numerical HF
solutions and permit highly accurate evaluation of the form factors at
any desired values of f,t sin?.

It difficult to make a direct comparison of our scattering factors,
with the ones obtained from radially correlated functions of Hurst and
Masten because the Hartee-Fock wavefunctions do not take into account
electron correlation.
A very nice discussion about the relative merits of the SCF and other
approximate wavefunctions is given by Clemanti and others.[I2]
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Table-3:Atomic scattering factors for Li-like i

Table -4:Atomic scattering factors for Be-like i

lons

(Sin θ/え )

(И

~l) Li Be+ B2+ c3+ Ⅳ
4+

0.000 3.0000 3.0000 3.0000 3.0000 3.0000

0.025 2.9177 2.9702 2.9844 2.9903 2.9934

0.050 2.7075 2.8855 2.9388 2.9618 2.9739

0.075 2.4501 2.7584 2.8667 2.9159 2.9421

0.100 2.2150 2.6059 2.7735 2.8545 2.8990

0.125 2.0331 2.4450 2.6655 2.7804 2.8459

0.150 9036 2.2898 2.5491 2.6967 2.7843

0.175 8116 2.1494 2.4304 2.6065 2.7159
0.200 7415 2.0281 2.3144 2.5128 2.6426

0.225 .6819 9265 2.2049 2.4184 2.5659
0.250 .6259 .8423 2.1043 2.3257 2.4877
0.275 .5700 7724 2.0137 2.2365 2.4093

0.300 5126 7133 1.9334 2.1523 23320
0.325 ,4535 .6617 1.8627 2.0738 2.2569
0.350 .3930 .6150 1.8008 2.0015 2.1848

0.375 .3318 .5712 1.7463 9356 2.1165

0.400 .2703 1.6979 .8757 2.0521
0.425 .2091 .4870 1.6543 9216 1.9920
0.450 1488 4452 1.6144 7726 1.9362
0.475 0898 .4031 1.5771 7282 1.8845

lons

(Sin θ/え )

(И

~:) Li~ Bc B+ c2+ N3+ 。
4+

0.000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000
0.025 3.6506 3.9219 3.9638 3.9788 3.9860 3.9901
0.050 3.0102 3.7066 3.8590 3.9166 3.9447 3.9606
0.075 2.5005 3.4021 3.6964 3.8169 3.8776 3.9124
0.100 2.1793 3.0650 3.4917 3.6856 3.7873 3.8467
0.125 9894 2.7424 3.2624 3.5298 3.670 3.7653
0.150 .8739 2.4623 3.0255 3.3570 3.5506 3.6702
0.175 7962 2.2353 2.7950 3.1752 3.4122 3.3638
0.200 .7355 2.0596 2.5811 2.9914 3.2660 3.4483
0.225 .6810 。9269 2.3902 2.8116 3.1158 3.3264
0.250 .6272 .8275 2.2249 2.6406 2.9653 3.2005
0.275 .5719 7518 2.0852 2.4818 2.8177 3.0727
0.300 .5145 .6922 9690 2.3374 2.675` 2.9453
0.325 4551 .6428 8735 2.2082 2.5409 2.8201
0.350 3943 .5994 7953 2.0943 2.4151 2.6985
0.375 3326 .5592 7310 1.9950 2.2991 2.5820
0.400 2709 5203 .6776 1.9092 2.1933 2.4714
0.425 2095 4816 6322 18355 2.0976 2.3674
0.450 1490 4425 5927 1.7722 2.0119 2.2705
.0475 .0899 4027 5573 1.7179 1.9355 2.1810
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f (p) =J V'Y erp 1 i pl) d c,

One obtains

Y"v = # li rtp>exp(-fp. r) dp ..(24)

Substituting this in the defining equation for nuclear magnetic shielding
constants [8]

, = +# ff f fp>ap t::exp(-rp. r) d.t -
2a2 aeD -- - .

;n J, f QDaP...-......(2s)

Table -l:Nuclear Magnetic Shielding constants for several two-, three-, and four-
electron atoms and ionsThe nuclear magnetic shielding constant is determined from

Table-2:Atomic scatterins factors for He-like i

the forlnula(5

Present work

(ox 105)

Open configuration

(ox 105)

Close configuration

(ox 105)

He 6.0021 5.9856 5.9913

Li+ 9.4848 9.5396 9.5417

Be 
** 13.092 13.091 13.092

omlc scattenng factors e-lrke rons
(sn? / ).)

(A')
Hc Li+ Be 

2* B3+ c4+

0.000 2.0000 .0000 2.0000 .0000 2.0000

0.025 9891 9959 9979 9987 9991
0.050 9571 9837 9915 9948 9965
0.075 9056 9636 9809 9883 9921
0.100 .8372 9360 9663 9793 9860
0.125 7551 9015 9477 9677 9781

0.150 .6626 .8605 9254 9538 9686
0.175 .5633 .8140 .8995 9375 9575
0.200 4604 7625 8703 9190 9448
0.225 .3565 7069 8380 .8983 ,9305

0.250 ,2541 .`479 8030 .8756 ,9147

0.275 1549 5865 7655 .8510 ０
フ

0.300 .0602 5233 7258 .8247 .8790

0.325 0.9708 .4590 .6842 7966 .8591

0.350 0.8872 3942 .6410 7671 .8380

0.375 0.8097 .3296 .5963 7363 .8158

0.400 0.7383 .2656 .5510 7042 7925
0.425 0.6728 .2027 .5047 .6710 7682
0.450 0.6130 1413 .4580 .6369 7429
0.475 0.5584 .0815 .4110 .6021 7168
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Ψ=4[φ .s(1)α(1)φls(2)β (2)]………………………̈ …………(13)
Ψ=4[φ ls(1)α (1)φ ls(2)β (2)]φ2s(3)α (3)。 ‥̈‥………(14)
Ψ=4[φ ls(1)α(1)φ.s(2)β (2)]φ2s(3)α (3)φ2s(4)β (4)。….¨・….‥。(15)
Where/ is the antisynlrnetrizing operator and α's and/rs are the usual

ortho norllnal spin functions 4s(プ ), 4s(た),are the best SCF orbitals,

which are Hnear combinations of SIater‐ type orbitals my be written as

(a)TWO―electron system

φlsO)=ΣたlαこISαO)+Σ乳=lβm msb6i).… …………………・。(16)

(b)Threc and four are electron system

φlsO)=ΣたlαこISαO)+Σ乳=lβm msbGi)+Σ l=11‰71Sc σ)
.̈¨。(17)

φ2sO)=Σたlα′
′
IsαO)+Σ乳=lβm′ msbO)+Σ l=1:‰仇sc σ)(18)

Where

ρ義0)=[(2χ )2ρ
+1/4π
(2ρ)]:lρ

-lexp(一
χ■).…………………(19)

(ρ′χ)=(I,α ),(m′ b)′ (■′ε)……………………………(20)

And the parameters α′,β",ッ″
・

The substitution of wave functions(13),(14),or(15)in Eq。 (8)or Eq.

(12)leadS tO Sum of one electron integrals,each of which is of the
fonowing general fbrnl:

勁 IRISN=∫ SM[exp(:μ ■ COS角 )]SNd■ … …… …… …… (21)

Where

SM=Mぽ~l exp(―α■);M=[(2α )2m十■/4π(2m)]万 .……………(22)
SⅣ =Ⅳ4n_l exp(一βri);Ⅳ =[(2β )2■

+1/4π
(2■ )!]百 .………………・。(23)

″and“ are positive integrals these integrals can

The integrals arising in the calculation may be evaluated using the

foHowing expression:

SM IRISN)=И (r-1)!/(32+μ
2)r

χ{rB~1-[′
°
(″―I)(r_2)/3!]B″

~3μ 2+.¨

くデ    rT七 .

Where И=4Mr, 3=α +β, r≠ 〃+4,and the terms of the series are
denoted by s.

Starting with the deflning equation fbr

Scattering factor fbr a sphericany synlinetric system
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A Nuclear Magnetic Shielding and x_ray Atonlic Scattering Factors fbr two,threc and four Electron

Systems by means ofAnalytic Hartec― Fock Wave functions.

Bushra

△″= _C)(rxの。
i」 :iltril」 ::1:|。nExpressing v by tl

mυ =ρ +OИ .………………(3)
And average over a stationary state ofthe atonl,usuany the grOund

state

lfthe angular momentum r× p is zero,there remains from(2)

― =―攣 =満  .… <。r3      
・・・・・●●●●

On average over a sphericaHy synllnetric state the result is

(_働 =:∝
2<争 >αフ̈……………………⑥r

(―△″/〃)=δ
Where∝=the flne structure constant,■ =the distance from the

nucleons to electrOn i,

αrf=the Bohr radius,<α〃/ri>aVe=∫ψ
*α
″/riψ ατ

Or

δ=手∫ψ*IΣLl(青)]ψ ατ′………………………・…(6)
ri=ri/α″

….¨ (7)
δ=手 <げ1>・……………………………

Calculations

For the sphericany syFninetric n‐ electron systerns considered here,the
coherent x‐ray scattering factOrノ iS COmputed from[8]

/=∫Ψ
*[Σ
 exp(:μ々εοSακ)]Ψαt.…………………………・。(8)

Where

(9)μ=4πλ
~lsi7tθ

.¨ .̈.¨ .……・・……・・̈・̈・̈ ・̈・……・

…(10)dt=dιlα t2・・・dt..… ……………………・・……………………
And

… … (11)
グιた=壻 sin αたααたdφたα為……………………
Here, Ψ is the appropriate norFnaHZed wave function, えis the wave
length ofthe radiation,and θ is the Bragg angle.

σ for is states of″The nuclear magnetic shielding constant

electron atoms and ions is given by[9].

σ=Gα2)∫Ψ*ΣL10■Ψに……………4の
Where α=the flne structure constant,4=the distance from the nucleus

to electron"′ " in units ofBOhr radius.

The nOrrnalized grOund― state wavc function used in the
calculations Of the Lithiurn― and BerylHum Hke systems may be written
as owe have been used the partitiong technique in Our research
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ABSTRACT
This work describes the Nuclear Magnetic shielding constants and

calculates the X‐ ray atonlic scattering factor have been calculated for

h″o‐ ,threc‐ ,and four― clectron systems using the best analytical self一

consistent fleld functions of(〕lement and Roektti.It is pointed out that it

may not be possible to extract any reliable information about the

angular and radial correlation of electrons in the atoms and ions here

from the scattering.

INTRODUCTION
The atomic scattering factOr, James and Brindley[1]uSed an
interpolation procedure to extend their calculation to atoms for which

the hartee solutions were then not available.Since the experiinental

evidence of bacon and Cochran shOwed this interpolation to be
unreliable,various efforts[3,4]have been rnade to improve upon the old

James and Brindley values procedure, as the numerical solutions of

Hartee were obtained without the beneflt of modern computational

techniques,their accuracy and hence the accuracy ofthe corresponding

scattering factors is lilllited to fewer signiflcant flgures that may now be

obtained,Further,James and Brindley did not consider the effect of a

spherical charge distributions on the scattering factors which have been

recently by examined McWeeny[4]and Freeman the effect ofradial and

angular correlations on the scattering factors have been investigated by

Matsen and collaborators[7]the wOrk involved in these calculations

using numerical wave functions is, however tremendous.(Dver other

calculation mainly because of the high precision and the ease with

which the calculations can be carried out.

Theory
General theory of Magnetic Shielding for a one一 electron atom the

diFninution of homogeneous magnetic fleld,[8].

″ =cu河 44=:〃 ×為… … … <1)
Atthe center ofthe atom can be obtained from Blot― savart low
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*carbon Nano tube) gives higher values compared with composites
material of (epoxy + chopped carbon fibers).

^ 2. Thermal conductivity increase by increasing temperature test for all
samples.

, 3. The electrical conductivity of all above composites increased with
increased temperature for composites epoxy.

4. The activation energy decreased with increase of weight percentage
for both additives
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while the second activation energy (Ea2)occurs at low temperature
within rang (301- 383)K, and the conduction mechanism of this stage is
due to carriers transport to localized states near the valence and
conduction bands. The values of Ear and Eaz decrease with the
increasing of content CNT or C.F as shown in table (3) .that this may be
due to saturate the dangling bonds,i.e there is reduction in the density of
state which occurs at Fermi level which caused to the transfer from
conductivity near Fermi level to the thermal activation conductivity at
band gap.
To calculate the activation energy for the thermal activation processes
Arhinus eq.(6) has been used . At low temperatures the thermal
activation of the conductivity was almost negligible, activation energy
of thermal degrees (301-383)K except for the transition of positive
energy levels localized in the energy gap and as a result of a proposed
high density of localized energy levels in the energy gap[17], after
increasing the temperature above Tg the conductivity increased
strongly So, the activation energy values were calculated for this
region because that the second region (393-473) K the result of
activation energy at the granular ion by thermal emission (thermal
stimulation cross-border movement), and Iisted in Table(3). The
activation energy values decreased with increasing of wto/o filler content
of epoxy composition. The low activation energy for epoxy - carbon
nano tube between (0.54-0.27) e.V should be to the electronic
conduction mechanism which was resulted for a new kinetic path
formation in polymer matrix. It has been reported that for these types of
composites ionic, electronic and even mixed conducting process are
possible .This value is compared with epoxy pure and that activation
energy of 1.33 eV[18].

Table-2:Values of and activati0 10n

Additivcs σd.c(R.T) Eal (e.v) Eaz(..r)

EP 6.27*10‐
IZ

1.40 1.02

EP+0.1%CNT 7.31*10‐
ソ

0.54 0。43

EP+0.2%CNT 3.66*10~ソ 0.36 0.32

EP+0.3%CNT 2.44*10‐
ソ

0.30 0.27

EP+10%C.F 6。 91*10‐
ll

0.75 0.46

EP+20%C.F 6。 87*10‐
ll

0.66 0。27

EP+30%C.F 5.84*10‐
1:

0.58 0.51

So, we can Conclude:-
1. The thermal conductivity test of Nano composite material of (epoxy

Of
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(a)

-16

-18

-20

-22

-24

-26

(b)

Fig.-3:the variation of ln o6.. with
epoxy composites a- Epoxy with
chopped carbon fibers

reciprocal absolute temperature for
carbon Nano tube b- epoxy with

Activation energy :-
The variation of conductivity with test temperature is the main tool in
investigating the properties of composites it is very useful to determine
in the extrinsic rang the activation energies of impurity centers and in
the intrinsic rang the main energy gap. Plots the (Ln. o ) vs. Reciprocal
of the absolute temp.(10'/T),we can measure the activation energy by
taking the slope of straight line of (-AE/K).The d.c conductivity for Ep
composites has been studied as function of 103 /T at RT and annealing
temp. (301-473)K we found that there are two stages of conductivity
throughout the heating temperature rang. In this case the first activation
energy (Ea1)occurs at higher temperature within rang (393 - 473 )K,

-14

-16

-18
t
J -zo

-22

-24

-26

-;- EP

-.- EP+O.17oCNT

--.-- EP+O.2%CNT
+ EP+O.37oCNT

1.5
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and cart,on fibers
Sample K(W/moK)at

20。 C
30。C 400C 500C

EP 0.23 0.24 0。26 0.27
EP+0。 1%CNT 0。28 0。32 0。38 0.44
EP+0。2%CNT 0.46 0.49 0.51 0.55
EP+0。3%CNT 0,70 0.72 0。75 0.77
EP+10%C.F 0.28 0。 29 0.34 0.41
EP+20%C.F 0.34 0.36 0.39 0.43
EP+30%C.F 0.48 0.51 0.53 0.56

Thermal conductivity and electrical conductivity of Epoxy Composites filled with Carbon Nanotube
and Chopped Carbon Fibers

Sinaa
Table-l: values of thermal conductivity of epoxy composites with carbon nanotube

Electrical conductivity : -
D.C conductivity

In polymers at 0 K all the trapped electrons are in deep traps. But at a
particular temperature and on application of the applied field some of
the electrons can excite into shallow traps or to conduction level. It has
been reported in the literature that these electrons can take part in
conduction. The increase in temperature does not alter the total amount
of space charge but increases the portion of this space charge in the
conduction band which increases exponentially on increase of
temperature.D.c conductivity was calculated using eq.(5) ,The D.c
conductivity dependence on wt.oh filler content at (301-473 ) K, and
show that the increase in D.c conductivity of all sample with the
concentration (10,20, and 30)%of chopped carbon fibers and
(0.1,0.2,0.3)% of carbon nanotube filler ,At low filler content (20%)
was mainly due to the polymer itself and not to the filler.This increased
could be affributed to increased segmental mobility of the polymer
chains near the filler particles [15]. At 0.3% (CNT)filler concentration
the increase in electrical conductivity could be ascribed to increase of
ionic charge carriers which might be increased due to increasing filler
content for example of Carb_on nanotube the conductivity increased
between (6.91*16-tt -5.84*10'rr)e.cm . It has been observed that d.c.
conductiviry suddenly increases after 333K in all the samples. This is
because Tg (glass translation temperature) epoxy is around 333K, below
Tg d.c. conductivity does not increase much, after Tg where epoxy
comes in amorphous phase and sudden change in conductivity occurs.
This is because after Tg free volume increases and chains start moving,
which makes the movement of charge carriers easy and hence they take
place in conduction process after release from traps, makes the
movement of charge carriers easy and hence they take place in
conduction process after release from traps [16].
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l-2 Effect of temperature:
Figure (3) show the variation of thermal conductivity (K) as a function of test
temperature for EP/CNT and EP/C.F composites respectively. The results show that
the thermal conductivity (K) has a common behavior for all composites; as the
values for all composites increase linearly with increasing the test temperature .This
result is due to the intermolecular vibrations increasing with increasing test
temperature [3]. Thermal conductivity increases with increasing test temperature
as in table (1).The increase test temperature lead to increased values of thermal
conductivity of polymeric materials reinforced, with high temperature the
molecules of material will absorb this heat energy and thus increase the capacityof
oscillation about the equilibrium position, clash the environs of the molecules gain
energy particles that make them oscillate with a capacity greater than it was the
clash of these molecules in turn with its neighboring other molecules gain energy,
and thus we believe that the heat transmitted through the vibration of molecules
without moving from the position of equilibriumIla] .

EP+CNT
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―
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一
EP+10%C.F

―■|,EP+20%C,F

―
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Temp.('c )
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Fig.-2: Thermal conductivity of epoxy composites as a function of temperature

Epoxy resin with carbon nanotube,b- epoxy resin with carbon fibers
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RESULTS AND DISCUSSION
Thermal conductivity

Effect of percentage weight:-
Because epoxies are insulators and very poor thermal conductors,

fillers and fibers must be introduced into the epoxy in order to provide
thermal transfer. The thermal conductivify of an epoxy will be
determined by the choice of filler, the percentage of filler loading. The
process of thermal energy transfer depends on the strucfural nature of
the material and style of the transition process varies depending on
material and there are two ways for the transition of thermal energy are
lattice waves and free electrons , Transmitted thermal energy in
insulating materials by phonons and this process occurs as a result of
oscillation molecules as they move to the frequency as a result of
neighboring molecules are linked together and the bonds ,transmitted
pulse of heat to the upper end of the lower side is flexible waves called
phononsfl l].The thermal conductivity coefficient of carbon nanotube
KcNr : 3000 Wm.K and carbon fiber K6.e :15 Wm.K [12].The
Figure (2)show that the thermal conductivity coefficient increases with
increasing percentages weight for both types, so the highest value of
thermal conductivity coefficient was at the ratio of carbon nanotube
0.3% and the ratio of carbon fiber 30% , The carbon nanotube
composites show highly thermal conductivity values relative to carbon
fibers composites ,this result can be explained by the fact that the C.F is
randomly orientated material which exhibited low heat flow and thermal
conductivity coefficient ( K) .The modification of epoxy matrix might
be caused the decreasing in the mean distance between neighboring
chains and, hence, to increase the elastic constants caused by the
intermolecular interaction.As a result, thermal resistant is decreased
and, hence, thermal conductivity increased. This explanation is based on
the liquid state theory

0.2

percentage weight%

(a) (b)
Fig.-l: Thermal conductivity of epoxy composites as a function of percentage
weight a-Epoxy resin with carbon nanotube, b- Epoxy resin with carbon fibers
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different percentage weight (10,20,30)%0 ,and carbon Nano tube
(0.1,0.2,0.3)Yo, with the same total thickness of the specimens(3mm)
and cut the specimen according lee disk the diameter 4 cm. CNT were
first dispersed in chloroform solution under magnetic agitation to reduce
the maximum size of the aggregates to aboutl0O mm. After complete
evaporation of chloroform the obtained CNT powder was then directly
added to the epoxy resin and hardener mixture.
2- Measurements:-
Thermal conductivity:- Thermal conductivity coefficient was
calculated to the data that measurement by using the lee's disk
{manufacture by Griffin and George / England},thermal conductivity
coefficient was calculated by using the following equation [0]

K [TB-TA/d,l: e[ Tn+ 2lr[d1+d5/4] T6+ ll2r (dsTs) .......(2)
H-IV:z12e

(TA+TB)+2zre [daTA+(1/2)ds(TA+TB)+dBTB+dcTcl . . . . .. (3)
K: - Thermal conductivity Coefficient
e: - Represents the amount of thermal energy passing through unit area
per second disk material
H: Represents the thermal energy passing through the heating coil unit
of time
d:- Thickness of the disk (mm) , r!- The radius of the disk(mm).
ds :- Thickness of the sample(mm) , T:- The temperature of the
disk("c).
Electrical conductivity:- electrical resistance of insulating materials ,

three electrodes cell or (guard ring electrode method) was used to study
the effect of the filler addition and the temperature on volume resistivity
of polymer composite.Resistivity (p) value was calculated by using the
following relation[5]

p = R*A/ I ........,,.....,.4
Where:

8:-is the length (in units of meters), A: - is the cross sectional area (in
units of m2)
p :- is the resistivity of the material (in units of C).m), R :- is the
resistance of the object, measured in Ohm, equivalent to J.s/C
Resistivity is a measure of the material's ability to oppose electric
current. Where Conductivity was calculated by using the following
formula
6 d.c= llp... .....5
For nonmetallic materials, the electrical conductivity depends on
temperature T:

6d.c : 06 exp (- E^lK rT) .....6
where: E . is the activation energy, Ks is the Boltzmann constant
66 is the minimum electrical conductivity at 0K.
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in matrix in extremely small quantities to form Nano composites
have shown to improve the mechanical properties to a large extent
and the electrical properties by several orders of magnitude [3].The
electrical resistivity of polymer composites filled with carbon black
(cB) or carbon fibers (cF) strongly depends on the filler content.
composite resistivity practically coincides with that of the polymer
matrix at low concentrations of the filler. Conductive particles
agglomerate in the composite as clusters. As the size and number of the
clusters increases with increasing filler content, at some critical content,
that is called the percolation threshold, the cluster becomes infinite and
the material becomes conductive t4). Polymers have a very low
concentration of free charge carriers, and thus are nonconductive and
transparent to electromagnetic radiation. Due to this reason they are not
suitable for use as enclosures for electronic equipment because they
cannot shield it from outside radiation. This drawback has led to the
development of electrically conductive polymers such as inherently
polyaniline conductive or polymers filled with conductive particles [5].
Indira Vir Singh et al [6] studied the effect of interface on the thermal
conductivity of a carbon nanotube composite using a numerical
approach. They suggested that the effect of interface on the conductivity
of composite is small for short nanotubes, whereas for long nanofubes,
it has a significant effect. Yang et al [7] studied the thermal and
electrical transport in mutitube nano wall tube( MWNTs) using pulsed
photo thermal reflectance and found that heat transport was dominated
by phonons instead of electrons. They also observed that the thermal
conductivity was independent of nanotube length. Fuji et al tg]
measured the thermal conductivity of a single MWNT using a
suspended sample-attached T-type Nano sensor and found to be
around 2000 Wm-K. They also showed that the thermal conductivity
increased with decreasing diameter of nanotubes. In 2002 Allaoui et al
[9] Studied the effect of carbon walled Nano-tubes on the dielectric
properties of epoxy matrix composite. The result exists increasing in
conductivity by nine orders of magnitude at 4%o weight fraction of
carbon Nanotube.

MATERIALS AND METHODS
l-Materials :-
Epoxy resin LE-828(E-51), place of origin Anhui, china the Huangshan
shanfu chemical Co. Ltd. The colorless transparent viscous liquid, the
ratio resin at hardener [2:l]. Carbon fibers were used in this study
the length of carbon fibers chopped (short) l-2 cm, fiber diameter j-
8pm, and with densify l.75gm/cm3. carbon Nano tube and chopped
carbon fibers reinforced epoxy composites were fabricated by handlay-
up with variation of carbon fiber content which was obtained using
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ABSTRACT
In this rescarch●vo composite inaterial was prepared,thc flrst prcparcd from

epoxy resin(EP),whiCh iS a matr破 ,and carbon nanotubc(CNT)of pCrcentage
weight(0.1,0。 2,0.3)0/0,and thc second preparcd from epOxy resin and chOpped

carbon flbers(C.F)of perCCntage wcight(10,20,30)%。 AH sample were prepared by
hand layup process .by using lee disk to detelllline the coefflcient of the品 al

conductivity at differcnt temperatures.The results showed improvement ofthe111lal

conductivity valucs was measurcd for the composite matcrials consisting carbOn

nanotube,AIso it was found that the thellllal conductivity coefacient increased with

the increasing perccntage weight.

The cffcct of tempcraturc on thc therlnal conductivity, the thclHlal conductivity

coefflcicnt incrcascd by increasing the test temperature for both compOsite

mateHals.l was found Thc D.C conduct市ky on燎.%nlicr content at(301-473)
K clcctrical conductivity of aH abovc cOmposites incrcased with tcmperaturc for

肥"精職∫|;LittP'」ぢ.器:IT鰹:『叫l:ni∬J星‰
°
:運;TT:

electrical conductivity is detcrlnined and found to decrease with increasing the flHcr

conccntration.

Key word: ‐ cpoxy resin, carbon nanotubes, carbon flber, thcrmal conductivity,
clectrical conductivity

INTRODUCTION
Carbon nanotubes possess the unique feature of having a superior

combin■ion Of mechanical, clectrical and thermal properties[1].

Nanotubes have been successfully investigated for fleld enlission

displays, nlicro― electronic  devices,  sensors  and  energy  storage

devices  ,  for  attenuation  of  electromagnetic  radiation  and

microwave absorptiOn[2].The eXCeptional characteristics of carbOn

nanotubes make thern ideal candidates fOr replacing cOnventional

flners in the inatrix of cOmposites. Inclusions of carbOn nanotubes

，
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fundamental nature may be drawn from Fig. (9). This figure shows
clearly how the critical transition temperature Tc increases as the fractal
dimension decreases. However, it seems from this figure that all curves
corresponding to the different values of N almost cross each other and
the horizontal line Tc = L at Dy = L.6. This can be seen as a striking
result if we observe that the golden ratio g [5], which also plays an
important role in fractal geometry and some related physical phenomena

[5] is exactly given as , - Y = L.6L8. This suggests the need for
further investigation. Besides, it can be concluded in general that the
success of the present work encourages extending it in various ways to
further study the consequences of fractal geometry for BEC phenomena.

REFERENCES
1. Pathria, R. K., Beale, P. D., Statistical Mechanics, 3rd Edition,

(B utterworth-Hei nemann, Massachus etts, U S A, 20 I l) .

2. Anderson, M. H., Ensher J. R., Mathews, M. R. Wieman, C. E., and
Comell,E.A., "Observation of
Bose-Einstein condensation in a dilute atomic vapor", Science,269:
1e8 (lee5).

3. Begnato, v. and Kleppner, D., "Bose-Einstein condensation in low-
dimensional traps ", Phys. Rev. A 44 7439 (1991).

4. Mandelbrot, B. B., The Fractal Geometry of Nature,,, (W. H.
Freeman, San Francisco, USA, 1982).

5. Rovenchack, A., "Harmonically trapped bosons on the Sierpinski
carpet", Acta Phys. Pol. A 118, No. 4:531 (2010).

6. Wolfram, S., The Mathematica Book", 5th Edition, (Wolfram
Media, USA, 2003).

7. Abramowitz, M. and Stegun, I. A., Handbook of Mathematical
Functions, (Dover Publications, New york, USA, 1972).

8. Rekhviashvili, s. sh., "on the heat capacity of nanocrystalline
substances", Technical Phys. Letts. 30, No. ll:959 (2004).

9. Barnsley, M. F., Fractals Everywhere,2nd Edition (Academic press,

San Diego, USA, 1993).
10. Kuznetsov, v. M. and Khromov, v. I., "Fractal representation of the

Debye theory for studying the heat capacity of macro- and
nanostructures", Technical Physics (Theoretical & Mathematical
Physics) 78, No. I l: 1l (2008).

11. Maslov, v. P., 'Nonstandard analysis, parastatistics, and fractals..,
Theor. Math. Phys. 153: 1575(2007).

12. Ketterle, w. and van Druten, N. J., "Bose-Einstein condensation of
a finite number of particles trapped in one or three dimensions..
Phys. Rev. A 54 656 (1996).

129



Thermodynamic Properties of Bosons Trapped on Fractal Structures

Shatha

N‐1"3

N810～

=ヽ:い

・ヽ 10も

ヽ二11スア

D/

Figure -9: Critical temperature as a function of fractal dimension. Inset shows
crossing region near D1 - g.

DISCUSSION AND CONCLUSIONS
The results of the present calculations as depicted in Figs. (l-8) are in
general agreement with previous type of calculations [5, l2-r4]. rn
general, the typical behavior of the specific heat Cy and condensate

fraction No/tt 
near the transition temperatu re T6,which consists of the

smearing of the transition region and smoothing of the corresponding
curyes as the number of particles decreases, as well as the lowering of
the transition temperature I, is clearly observed in the present results as
in previous calculations limited to the Sierpinski carpet [5].
As far as the introduction of fractal structures in the present calculations
is concerned, some conclusions can also be drawn. In particular, it can
be concluded that the method of introducing a fractal structure through
the fractal dimension Dy by replacing factorials by the gamma function
can be considered successful. This is confirmed by the general behavior
of the present results. Also, the use of the computer programming
package MATHEMATICA to overcome the computational difficulties
by relying on the symbolic computational abilities in this package,
proved to be feasible and achieved the desired goal. This is again
confirmed by the results of the present work as depicted in Figs (l-g). A
specific conclusion with expected far reaching consequences of
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Figure (7). Energy as a function of temperature for the same case as in Fig. (5).

I0.

Figure -8: Specific heat as a function of temperature for the same case as in Fig.
(s).
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Figure -5: Fugacity z of an ideal Bose gas harmonically trapped on a Menger
sponge fractal structure as a function of temperature. Inset shows behavior near
critical temperature 16.

Figure -6: Condensate fraction as a function of temperature for the same case as in
Fig. (s).
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based on MATHEMATICA is the large computer storage capacity that
may be needed to store the huge number of sums in a symbolic style.
However, this problem was found to be possible to put under control
with present day personal computers since the largest N value used in
the present computations, namely N = L07, required no more than
about 4 GB of active physical memory (i.e., computer RAM).
Adopting this kind of strategy, it was possible to do a number of
computations whose results are presented in Figs. (1-8). In these figures,
which will be discussed in more detail in the next section, the
computations were repeated for D1 = l-.8 corresponding to a Sierpinski
carpet fractal [9] material and also for Df = 2.72 corresponding to a
Menger sponge fractal [9] material. For each of these two cases, discrete
computational results for N : 102,L03,104,L}s,106,!07 were
compared with the semiclassical results by plotting both kinds of results
on the same graph to facilitate this comparison. The choice of these two
values of D1 is to include the two well-known non-integer two cases

near the two integer dimensions D = 2 and 3 of relevance to nano and
macrostructures [10].
The presented results are those for , (T,N,Dr), f (r, N,Dr),
E (T ,N , Dr) and the specific heat Cu(T , N , Df) /N k . The behavior of
the critical temperature f r(w , Or) as a function of N and Dy is also
shown in Fig. (9) for completeness.
To complete this presentation of the computational scheme and results,
a few words about the units used in these computations is also in order
here. As stated by Rovenchack [5], it was found more advantageous, in
order to simplify the computations, to use ha as a unit for energy.
Also, noting that in the semiclassical regime, one can define the

dimensionless quant ity To= (+)"" ,nterms of which the criticalJ v 
191o1)/

temperature T6 in dimensionless units becomes T6 = ToNrlo.In other
words, using fra; as a unit for energy kT it is immediately noticed that
in this semiclassical regime, Tc will remain constant provided
a (N)t/os remains constant. However, the latter condition is usually
defined as the thermodynamic limit in standard literature on statistical
mechanics [l, 5]. From these facts, one can say that in this
thermodynamic limit a change in N should induce a change in ar and
Dy in such a way that a (N1tlo1 remains constant. In other words, any
thermodynamic computations, including the present ones, cannot
change N ,Df and ar independently and arbitrarily if one assumes the
thermodynamic limit, whereas in the regimes far from the
thermodynamic limit this would be possible.
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and all these are available in the standard scientific computer
programming package MATHEMATICA [6]. However, the discrete
computations are not easy to perform. The reason is the fact that these
computations involve sums with n + t,2, ...,m. Fast convergence of
these sums was found to depend on the total number of bosons N
involved in the computations. Large values of N require large number
of terms in the sums to ensure convergence with the number of required
terms exploding very fast (i.e., increasing without limit) as N increases.
This will then require very large and unpractical computer time to
perform such computations for large N. Small N values are easier to
compute in a realistic computer time, however. For this reason,
Rovenchack [5] has resorted to L/N expansions, that are valid for large
N, in his computations. These expansions cannot be used for small
values of N, but they are not needed here since such small N
computations, involving relatively small N values, can be performed in
a realistic computer time. However, even if 1,/N expansions are used
for large N values, and sums are used for small N values, there
remains the intermediate N values which represent a problem for both
kinds of computations (i.e., for both the sums of small number of terms
and the t/N expansions). This intermediate region is of relevance to
nanostructures. Therefore, the computational problem for such
structures represents a challenging problem that needs to be overcome,
and the present work can be considered as an example in this respect.
In the present work, a robust and computationally efficient, computer
time wise, method that is valid for all values of N was sought. The
method found was based on the well-known symbolic-numerical
package MATHEMATICA [6] as stated previously. Since this computer
package performs symbolic computations efficiently, in addition to
numerical computations, one can use it to expand and store the sums
involved in the computations as functions of N and D1 and for any
number of terms as required by the sought accuracy. This symbolic
expansion is done only once and for all in each case and the result is
stored by MATHEMATICA as a symbolic function of I, N and Df
Afterwards, the net value of the sums added together can be numerically
computed also in MATHEMATIC taking much less, and only
reasonable, CPU computer time. Without this symbolic computational
procedure, which is not available in most other scientific computer
packages, the expansion would have been performed at each numerical
computational step, thus, drastically increasing the computer CPU time
required to complete these discrete computations. This is especially true
for intermediate and large values of the bosonic number N. The only
problem that arises in this type of symbolic computational strategy
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same time. This computational model will also be supplemented with a

semi-classical (continuum) computational model which is only valid in
the limit of N i oo (more accurately, the thermodynamic N + m such
that aNrlD : const. where a,r is the harmonic frequency of the trap.)
lt,5l.
To this end, computations will be of two kinds, namely; discrete based
on the sums appearing in eqs. (1) to (16), and continuous for
comparison purposes. To adapt the aforementioned equations to fractal
spaces the procedure of analytic continuation is used [11]. This amounts
effectively to replacing the factorial functions in eq. (10) by gamma
functions. Thus, this equation takes the new form [5]

θ・
=「

(■ +1)F(D√ )
(21)

The computational scheme can then be summarized as follows:
(A). DiscreteComputations
First of all, for a given N and Dy, eq.(9) is used to obtain the critical
temperature (i.e., the temperature at which BEC starts). This means
solving this equation for T6 as unknown, under the conditions Ns - 0
and z = 1 after replacing g, in eq. (9) by gn of eq.(21) to be able to
treat non-integer (i.e., fractal) dimensions. After that, the modified eq.
(9) is used with the determined value of fr(w, Or) to solve for the

fugacity , (T,N,Or) for the given values of N and D1 and varying
values of the temperature T . These numerically computed values of T6
and z are then used to numerically compute the dependence of
E (T,N ,Dr) on I, from which the dependenc e of Cy(T,N ,Dy) on ?" is
also computed by the numerical differentiation of E (7,N, Df) with
respect to r for the given values of N and Df as in eq. (6). For the

same values of 16 and z, the ratio of boson condensatr (ff)ir urro

determined as a function of r, for the given values of N and Dy, from
the modified counterpart of eq. (9).
(B). Semiclassical (continuum) Computations
Again, these computations are based on the analytically continued
analogs of the semiclassical eqs. (ll-16), where D is replaced by Df
everywhere in these equations. The sequence of computations is the
same as described previously but after replacing D by Dr everywhere
in these equations.
As far as the semiclassical computations are concerned, there are no
numerical difficulties anticipated since all equations involved are simple
ones with no more than the need for the special functions Lipr(z) and
q(Di and numerical solution for the unknown roots of z in eq. (ll),
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where the logarithm can be of any base, is still equal to the topological
or Euclidean dimension [4, 9]. Applying eq. (17) to a fractal it ucirre,
one can obtain the dimension of this structure, or fractal (Hausdorff)
dimension, DS , a.si

み莉 刹守
where ff(e) is the number of self-similar structures of size e needed to
cover the fractal structure. This is called the similarity method. For
example, the fractal dimension defined this way for the Sierpinski
carpet is [9]:

(18)

ゲ…=闘W
=鳳暮

=堕 =里
log 3  in 3

(Since there are 8 identical figures, each of which has to be magnified 3
times to get the entire shape of the object.). In a similar fashion, the
Menger sponge, which has D - 3 has fractal dimension
Df'"nn"'given by [g]:

= log 20=in 20
19g3   in 3

and it is clear now where the 20 and 3 come from. For more details of
these concepts, definitions and properties of fractals, the reader is
referred to the literature [4,9].
with more relevance to the present work, the applications of fractals
and fractal concepts in thermodynamics should be mentioned here in
particular. In this connection, we cite the fractal extension of the Debye
theory of heat capacity tl0] for applications to porous macro and
nanostructures and the work of ref. [5] on BEC for bosons harmonically
trapped on a Sierpinski carpet.
COMPUTATIONS AND RESULTS
The basic idea on which computations are based is to use the eqs. (l) to
(16) for ideal trapped bosons in a Euclidean space after adapting ihem
to fractal spaces. AIso, in what follows a harmonic trap will be asJumed.
Hence, the aforementioned equations need to be modified to deal with
ideal bosons in fractal spaces and moving in a harmonic trap at the

～ 1.8928。 ¨ (19)

げ轟=闘W
=臨
警

笙 2.7268...  (20)
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dimension D = 2). A fractal geometrical algorithm to generate this
fractal can be as follows: Starting with a unit square 10,1)' in the
plane. This square is cut into 9 congruent subsquares in a 3x3 grid.
Then, the central subsquare is removed. The same procedure is repeated
recursively to the remaining 8 subsquares ad infinitum.
The second example which is also of relevance to the present work is
the Menger sponge fractal [11]. It is also sometimes called the
Sierpinski sponge since it is related to the aforementioned Sierpinski
carpet fractal as will be shown shortly. Similar to the Sierpinski carpet,
this fractal has also a self-similar structure but in three-dimensional
Euclidean space R3 1i.e., topological or Euclidean dimension D = 3).
The generation of the Menger sponge fractal can be done with the help
of the following algorithm: Starting with unit cube [0, 1-]3 in three
dimensional space,then every face of this cube is divided into 9 squares
to obtain 27 smaller subcubes. This is followed by the removal of the
small subcube in the middle of each face of the original cube and the
removal of the subcube in the center of the original cube. This way, one
is left with 20 smaller subcubes. The resulting shape is considered as a
level-1 Menger sponge (pre- or quasi-fractal). Again, as in the case of
the Sierpinski carpet, this procedure is repeated recursively for each of
the remaining20 subsquares ad infinitum.
Beside self-similarity and non-differentiability, these and other fractals
have additional properties. The most important of these properties that
is of relevance to the present work is the fractal dimension Df or the
Hausdorff dimension DH [4,97. This dimension is a non-negative real
number that is not necessarily integer as the topological dimension D.
The fractal dimension Df is defined in such a way as to generalize the
concept of topological dimension; hence the Hausdorff or fractal
dimension for a point is DrPoint = PPoint : 0, for a line is
Df"n" - ptine: 1 andforaplaneis Df"on" - pPtane = Zand
so on 14,91.
There is more than one definition for the fractal dimension Df in
fractal geometry. The one which is relevant to the present work is based
on the construction of the fractal shape by subsequent divisions of an
original Euclidean shape. Thus, in general if one starts with a regular
shape of linear size equal to I embedded (or residing) in a space of
Euclidean dimension D, and then reduce its linear size by the factor
t/l in each spatial direction, it is easy to see that it takes N = lD
number of self-similar objects to cover the original object (or regular
shape). It is also clear that the dimension defined by

logJV( I )p-
log I

l19

(17)



Thermodynamic Properties of Bosons Trapped on Fractal Structures

Shatha

■ = (等)(浩 )・
/D

#: ' - (;)'Hence, the total energy of the system follows
continuum limit analog of eq. (5) as [5]

E = haD (#)'.' Li.p*r(z)
It is to be noted that forT <-7, , Z = L and
assumes the form

cv = D(D + ,) (#) e(D + 1)

(13)

It can be seen that the result in eq. (13) can only be valid for D ) 1 (i.e.,
in the case of integer dimension of Euclidean geometry, D = 2,,3),
hence, there will be no BEC in a harmonic trap for D < L in the
semiclassical continuum treatment [1, 5]. From eqs. (11) and (13) one
can also obtain the condensate fraction, No/ N, as [5]

(14)

fronl the serniclassical

(15)

the hett capacity,%,

(16)

obtained by differentiating eq. (15) with respect to T .

For r ) T, , z should first be obtained as a function of ?n by solving
eq. (11) numerically then, cy can be obtained by differentiating E of
eq. (15) with respect to 7
It is suggested in the present work that an approach to the problem of
BEC in a finite or infinite bosonic structure with integer or fractional D
(i.e., fractal structure) can be based on a simple extension of the theory
presented in this section. This clearly could be of interest to the
modeling of nanostructures where a fractal structure in a finite N
system is dominant [8].

FRACTAL MODELING
The term fractal was introduced into scientific terminology for the first
time by Mandelbrot [a]. when looking back into history, the first
example in physics of fractal physical objects or phenomenon was
Brownian motion. The trajectories (paths) of a particle undergoing such
motion are non-differentiable self-similar curves [4] that have a fractal
(non-integer) dimension Df that is different from the well-known
integer Euclidean topological dimension D : 1,2,3.
There are many examples of fractals that can be defined according to
the rules of fractal geometry [4]. Also, a large part of these fractals have
found applications in various branches of physics and other scientific
disciplines. In connection with the present work, we give two examples
that are more relevant.
The first example is the Sierpinski carpet fractal [9]. It is a classical
self-similar fractal set in the prane R2 (i.e., Euclldean topological
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(10)

and the single particle energy is tn = rloth ; n = 1,2, ..., m. Similar
equations can be wriffen down for other thermodynamic functions such
as E, Cy , etc.
A continuum semiclassical approach to this system is also feasible
along the same lines described previously in this section. One can base
this treatment on neglecting the discreteness of the energy levels and
converting all sums into integrals with limits obtained from the domain
of the space accessible to a particle in an external field, which is defined
by the classical tuming points [3]. The classical oscillator energy for

one dimension is given by e - * + mazqz where p is the momentum'2m
and q is the corresponding canonical coordinate.
An integral analog of eq. (4) can now be wriffen down after performing
some simple transformations giving [5]

N-' +f@)'Lip(z) (n)7-z' \na) 
L

The function Lip(z)is the polylogarithm function defined as [7]
ιjD(Z)= Σ■=1手

The function Lip(z) reduces to Riemann's zeta function g(D) for
zo = 1L71. A word about the relative importance of the first in eq. (11)
corresponding to N6 is in order now. For z (( L, which corresponds to
situations near the classical limit, this term is of order L/11 und,,

therefore, it is negligible [,5].But as z increases and assumes values
very close to l, this term which is identically equal to No (the number of
particles in the ground state e = 0) becomes a significant fraction of N
. In other words, as z ) L there will be more and more accumulation of
particles in the ground state leading in the end to an appreciable
macroscopic fraction of the total number of particles Noccupying this
Iowest state. This phenomenon of accumulation of a macroscopic
fraction of the Bosons in the lowest energy is called Bose-Einstein
condensation (BEC) tl]. It has been the subject of intensive research
since its theoretical prediction by Bose and Einstein in 1924 till its
experimental discovery in 1995 l2l and still beyond to the present time.
It is also anticipated that further intensive research will still be needed
to uncover the mysteries of BEC in the future.
Going back to eq. (11), one can define the critical temperature, [ , as
the temperature at which BEC starts. Thus, ?', is the temperature at
which the two conditions No : 0 and z - 1- are satisfied [], 5]. Using
eq. (11) together with the last two conditions, one obtains [], 5]

(12)
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thermodynamic functions is the isochoric heat capaciA Cv which can be
calculated from the equation Il]:
のα′つ=働ソ (6)

by differentiating E of eq. (5) with respect to ?n keeping the total volume
7 of the system fixed.

It can be noted that zexp(-t"rorr) ro, uil €n is tess than unity.

Also, for large volume v the spectrum of single particle states of the
boson system in any trapping potential is very nearly continuous.
Therefore, all summations appearing above (i.e., in eqs. (3) and (4)) can
be replaced by integrations as usual Il].
For the case of the trapping potential being zero (i.e., the case of free
bosons), the density of states around the energy level E is given by the
asymptotic expression [1 ]

θ(ε )αε=(2π7/た3)(21m)3/2ε 1/2αε
However, it is also noted here that if one substitutes the density of states
of eq. (7) into the integrals that replace eqs. (4), (5) and (6), one is
inadvertently giving zero weight to the ground state energy level er:0.
This is wrong because a quantum mechanical treatment, similar to the
one performed here, must give a statistical weight unity to each non-
degenerate single particle state of the system. Hence, to correct this part
of the treatment one usually takes this particular ground state out of the
sums before converting them into integration. Thus, one obtains for the
total number of particles (i.e., eq. (4))for example [l]

(7)

(8))=争 (2γη)3/2JF        +;角
where it is noticed that the lower limit of the integral can still be taken
as zero since the state e = 0 is not going to contribute to the integral
anyway. Similar integral expressions for E, and hence Cy can also be
obtained by following the same procedure.
In the following, it is more relevant to the present work to concentrate
on the case of trapping in a D-dimensional harmonic oscillator potential
[3]. To simpli$ matters further, it is assumed that this harmonic trap is
isotropic. In this case the N bosons can be considered as N harmonic
oscillators moving in an isotropic (i.e., same angular frequency for all
axes) D-dimensional harmonic trap [3].
In a discrete treatment, eq. (3) for N (for example) can be written as [3,
5l

N-*+#xz,# (e)

where the degeneracy gnhas been substituted as [3, 5].
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spin (l/zh,)n,...) particles such as electrons, protons, etc. obeying the

Fermi-Dirac statistics whereas Bosons are integer spin
(0,h,Zh, ...) particles such as photons, phonons, etc. obeying the Bose-
Einstein statistics.
The properties of these two kinds of particles are very different. As far
as the present work is concerned, we will concentrate on the second
category; namely bosonic systems. For an ideal (i.e., non-interacting)
bosonic system contained or trapped in a certain potential it follows
from Bose-Einstein statistics that its distribution follows the equation

lll: (n,)=#- (l)
where (nr) is the average particle occupation of the energy level e, z is
called the fugacity of the system, which is related to the chemical
potential p by the equation []

, - ,P/xr, e)
and B has the usual definition 0 = 'ksT'
The total number of particles N in the system is then related to the
fugacity z and temperature T by

Ⅳ =Σ ■ 。(          ) (3)

where it has been assumed that the single-particle energy e is quantized
into levels taking values e, with fl:0, 1,2,..., o where gris the
degeneracy of the nth level. when dealing with the thermodynamic
behavior of such an ideal boson system, a simple calculational
technique is used. This technique can be summarized as follows [l].
Isolating the ground state n - 0 in eq. (3), this equation can be written
&S,

N=No+xLr(ffi) r+l
where No - * ,tthe occupation of the ground state n = 0.

It is seen that eq. (4) can be solved to give z as an implicit function of
N and r or z = z(T,N). Then this z can be used in the equation for the
total energy E of the system, which will have the form [1]

E=Σ ■1(          ) (5)

where a scaling has been done by taking ro = 0 for convenience only,
hence, the contribution to the sum in E from the ground state will be
zero as seen from eq. (5) in which the sum starts with n = 1 instead of
n - 0. Following the calculation of N, z and E as functions of T, a
number of thermodynamic functions (properties) of the Bose system can
in principle be easily calculated. For example, one of these
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to model solid structures using the well-known Euclidean geometry
with regular shapes. For example, in this geometry it is well-known that
any smooth (differentiable) curye is a l-D object, a surface is a 2-D
object and a spatial figure is a 3-D object. Hence, in this case
dimensions can only assume integral values D: l, 2 and 3. The
dimension D: 3 can be used to model solid structures in 3-D space
while the dimensions D: I and2 are used to model what is called iow-
dimensional solids. Such integral dimensions appear intuitively as
obvious and even the only possible dimensions.
However, it is well-known that most natural solids are irregular in
shapes. In this respect, porous materials and polymers poisessing
macrostructures, as well as nanocrystalline solids can be cited as
examples. For such structures, Euclidean models are known to have
limitations in modeling the geometry and capturing the physics of the
processes taking place in such structures.
with the recent advance of fractal geometry [4] as a more successful
alternative to Euclidean geometry for modering real world nano and
macro solid materials, one is tempted to consider the modeling of BEC
phenomena on the basis of this geometry. If the structure of a solid
exhibits geometrical self-similarity at Ieast in two or three spatial scales,
such a structure can be appropriately referred to as a fraCtal structure
possessing a fractional dimension. It is the purpose of the present work
to perform a computer simulation study for the BEC phenomena in
bosons trapped on fractal solids. The approach that will be adopted is
the same as that used to study BEC in bosons trapped on Euclidean
solids, but with allowance for the additional ingredients coming from
fractal geometrical modeling [5]. The introduction of the latter fractal
geometrical aspects is expected to bring in some additional
computational difficulties to the problem. A new powerful feature of the
present work is the overcoming of these computational difficulties by
employing hybrid symbolic-numerical techniques based on the well-
known computer package MATHEMATICA [6] for this purpose.
To this end, the rest of the present paper is organized as follbws. First, a
review of the conventional theory of trapped bosons is given with
emphasis on BEC phenomena. Then, thi main concepts of fractal
modeling with relevance to thermodynamics and quantum statistical
mechanics are introduced. This is followed by presentation of the
computational methods and results. Finally, the paper ends up with a
discussion and main conclusions.
REVIEW OF THB THEORY OF TRAPPED BOSONS
Conventional quantum statistical mechanics classifies particles into two
classes; namely fermions and bosons. Fermions are spin half odd integer

l14
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ABSTRACT

A computer simulation study for the thermodynamic behavior of an ideal Bose gas
trapped in fractal structures with a harmonic confining potential is carried out.
Fractal geometrical effects are introduced by employing an analytic continuation
mathematical technique whereas integer dimension D is replaced by fractal
dimension D; wherever it occurs in the conventional thermodynamic formulation of
trapped bosons. The emphasis is on observing the Bose-Einstein condensation
(BEC) phenomenon in such systems and studying the effect of a fractal dimension
for the embedding structure on the detailed behavior. The two cases of Sierpinski
carpet fractal with D; = 1.89 and a Menger sponge fractal with Dy = 2J2 are
studied in detail. Feasibility of such studies using the computer programming
package MATHEMATICA are confirmed by the general behavior of the results
obtained and their agreement with previous studies adopting other computational
strategies.

INTRODUCTION
The thermodynamic properties of quantum gases have been previously
studied in much detail on the basis of quantum statistical mechanics Il].
Bosonic gimes occupy a certain distinguished place in these studies.
Among other things, the occurrence of the phenomenon of Bose-
Einstein condensation (BEC) tl] in such gases can be considered the
main reason for such distinction. This phenomenon has been studied in
detail in many works due to its anticipated importance in many
applications as well as in fundamental studies. The more recent
experimental establishment of BEC [2] has given further impetus
such studies, with the development of the theory of trapped bosons
achieving some success in explaining the thermodynamic behavior
such bosons trapped in solid materials.
on the other hand, it is natural to imagine that such studies of trapped
bosons require geometrical models for the solid structures on which
they are trapped. It was usual in the beginning of these studies of BEC
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Volumes of the Mixturcs at 298.15K
ハ。 ハ′ |ハ 2 |ハ3 σ

N-Methylmorpholine (1) + Benzene (2)
06402 0.4803 | -O.8A+S 00693 0.0011
N―Methylmorpho!ine(1)+TOluene(2)

1.6253 0.6522 -0.4118 0.0773 0.0033

型       堅J■土りXylene(2)
1.7429 0.3891 1.0974 0,0784 0.0018
N-Methylmorpholine (1) + mestylene (2)

0.9571 0.5677 1.1356 1.5447 0.0028

Al‐ Mustansiriya Jo Sci

Table-4:Redlich‐ Kister Coffecients

Vol。 23,No3,2012

Standard Deviations for Exccss h401ar

Table-S: Cibulka Coefficients and Standard Deviations for Excess Molar Volumes
f the Ternary Mixtures at 298. l5 K

0

-0.1

‐0.2

0

∫ -0.3
ミ

ぜ‐0.4

-0.5

-0.6

χァ

Figure-1:Excess molar volumcs at 298.15 K forthe binary m破 tures:◆ ,NMM(1)十
Benzene(2);;△,NMM(1)十 TOluene(2);▲ ,NMM(1)+O‐Xylene(2);□ ,

0

B。 3ァ 32 σ

N… Methylmorpholine(lI+Benzene(2)+丁 oluene(3)
56.94 -61.76 -144.61 0.005
N-Methylmorpholine (1) + Benzene (2) + o-Xylene (3)

8.689 -43.918 ‐9.119 0.004
N-Methylmorpholine (1) + Benzene (2) + Mesitylene (3)
-9.59 17.55 2.93 0.002

0       0.2      0.4      0.6      0.8       1
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and the calculated Excess Molar
Volumes for the T Mixturcs at 298.15K

Table-3: Experimental Values of the Density,
C X at 298。 15K.

χ′ χ2
ρ r

χ′ χ2
ρ ば

q.cm cm".mol-' gocm cm".mol-'
N-Methvlmoroholine (

J) + Benzene (Z) + totuene (g)
0.0619 0.2469 0.76266 0.6179 05559 0.1168 0.71262 …0.0453
0.1316 0.2277 0.75623 0.4946 0.5829 0.1085 0.70915 ‐0.0646
0.1896 02132 075079 0.4355 06707 0.0764 0.69776 ‐0.0833
0.2344 0.1974 0.74645 02972 0.7211 0.0663 0.69177 ‐0.0933
0.2751 0.1868 0.74245 0.2277 0.7513 0.0577 0.68816 ‐0.1569
0.3197 0.1772 0.73811 01448 07909 0.0441 0.68268 ‐0.1599
0.3784 0.1528 0.73138 01176 08383 0.0389 0.67722 -01247
0.4401 0.1432 0.72503 0.0569 0.8669 00278 0.67296 ‐0.1194
0.4857 0.1314 0.72008 ‐0.0016 09512 0.0096 0.66146 ‐0.0214
N-Methylmorpholine ( I+ Benzene (2) + o-Xylene (3)
0.0308 0.4018 0.73021 0.4169 0.4516 0.2207 0.69872 0.1099
0.0955 0.3651 072655 0.2773 0.5207 0.1803 0.69382 0.1242
0.1509 0.3435 0.72188 0.2995 0.5531 0.1774 0.69119 0.0102
0.1993 0.3232 0.71827 02547 0.6217 0.1406 068587 0.0672
0.2287 0.3207 0.71569 01745 06689 0.1201 068209 0.0754
0.2767 0.2778 0.71316 0.2236 07187 0.1005 0.67803 0.0741
0.3007 0.2815 0.71078 0.1359 0.7559 0.0985 0.67494 ‐0.0433
0.3509 0.2623 0.70672 0.1213 0.8669 0.0391 066654 ‐00089
0.4213 0.2208 0.70199 0.1004 0.9552 0.0199 0.65922 ‐0.1242
N-Methvlqorpholine (1 + Benzene (2) + Mesitylene (3)
0.0559 0.3071 0.76203 04159 0.5169 0.1051 0.70787 ‐0.0217
0.1358 0.2859 0.74484 0.3205 05998 0.0882 0.69889 ‐0.0242
0.2016 0.2657 0.73887 0.2483 06284 0.0822 0.69583 ‐0.0163
0.2521 0.2453 0.73436 0.1798 0.7115 0.0737 0.68721 ‐0.0129
0.3326 0.1999 0.72694 00969 0.7872 0.0603 0.67911 ‐0.0118
0.3784 0.1718 0.72189 01737 0.8349 0.0463 0.67388 -00296
0.4297 0.1344 0.71669 0.1369 0.8809 0.0298 0.66876 -0.0695
0.4579 0.1238 0.71398 0.0744 0.9534 0.0119 0.66042 ‐0.0168
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Table‐2:Experimental Values Of the Density,and
Volumes for N―Methylmorpholine(1)十 Aromatic
298。 15K

Vol.23,No3,2012

thc calculated Excess NIIolar

Hydrocarbon(2)Systems at

Xl p I g.cm'3 V"/cm3.mol'1 Xl p/q.cm Volcm3.mol'1
N―Methv!rnorpholine(1)+Benzene(2)
00562 066078 -00263 0.5217 071037 0.1648
00891 066441 ‐00296 06061 0.72048 0.1683
0.1244 0.66767 ‐00238 06923 073003 0.1521
01826 067361 -0.0044 07449 073816 0.1269
02467 0.68021 00304 08022 074584 0.0972
03211 068801 00766 08565 075331 00661
0.4001 0.69273 0.1217 09301 0.76366 0.0263
0.4829 070587 01555 09844 0.77147 00043
N‐Methylmorpho!in。 (1)+TOluene(2)
00501 070101 00312 04889 072567 04037
01249 0.70468 00947 05961 073345 04208
0.1688 0.70689 01377 06781 074011 0.3977
02001 070852 01696 07024 074221 0.3845
02549 071145 02255 07556 074704 0.3455
03011 071401 02708 0.8111 075242 02899
03767 071845 03367 08604 0.75761 02283
04221 072126 03689 09447 076697 0.0993
N¨ MethylmOrpholine(1)+0‐ Xy19ne(2)
00412 0.72683 00484 04578 073915 04256
00925 072801 0.1175 05012 074091 04352
01601 0.72973 01862 05622 074355 0.4454
0.2241 0.73132 02863 06022 074541 04509
0.2643 073248 03232 0.6911 074986 04582
0.3101 0.73389 03595 07711 075444 04476
0.3567 073543 0.3878 05867 076022 0.3879
0.4001 0.73696 0.4073 09766 077104 01022
N―MethylmorphOline(1)+mestylene(2)
0.0511 0.74566 00813 05679 0.75336 0.6032
01241 074638 0.1843 06098 075439 06156
0.1898 0.74711 02674 0.7098 0_75737 06045
0.2501 0.74785 03376 07634 0.75934 0.5678
0.3244      1 074888 04171 08069 076121 05182
04001  1 075006 04897 08573 076371 0.4342
04889    J 075166 05602 09245 076779 02701
05207 _J 0.75231 05802 09827 077222     1 0.0705

107



Densities and Excess νlolar Volumes of Ternary M破 tures of N‐ Mcthyimorpholine tt Aromatic
Hydrocarbons At 298.15K

Sally,Maha,Ahiaam and Ammar

methyl group on benzene ring increaseso The obtained results of

for the temary nlixtures studied here indicate that the third component

liquid,toluene,o― xylene or rnesitylene as a globular rnolecule rnodifles

both the nature and degree of inOlecular interactions,the orientational

order  between  the  two  Other  component  liquids  ,  ioeo  N¨

methymorpholine and benzene.

It appears that the Orientational order in these two liquids wOuld

be disturbed by a globular rnolecules of substituted benzene ring.This

has been reflected by the increase ofthe positive excess inolar volumes,

as the nurnber ofコnethyl group increases,Figures(2… 4). 4ヽ号3  inCreases
positively as the rnole fractions x3 0fSubstituted benzene increase.

Table Densiti 298.15K

(a)Rel12,(b)Rel13,(c)Rel14

es,ρ,o COm at

Components p/ g.cm'"
Experimental Literature

NMM 0.91169 0.91168a
Benzene 0.71232 0.71233D
Toluene 0.88201 帖 稔 11
o-Xylene 0.86231 o att11 9

MesiWIene 0.86218 0.86209C
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ぶ電「Wi¶∬電乳面対Щ∝。fN―
methylinorpholine +benzene, N‐ methylrnorpholine + t01uene, N―
methylmorpholine+o_xylene and N… methylmorpholine+mesitylene,
exhibit negative deviation over the whole rnole fractiOn range,Figure l.

As the methyl substitutants Ofthe benzene ring increases,the 〆 value
become inore negative,flgure l.

The excess molar volumes fOr binary nlixtures obtained in this wOrk

are found in a good agreement with those published in the literature.1'2,5

At xl=0。5NMM(1)+benzenc(2),+toluene(2),+o― Xylene(2),and
+mesitylene(2),our results are O.1601,0.4006,0.5675,0.6256 and

those published in the literature O.1603, 0.4079, 0.5676, and O.6442,

respectively.

wttbンマ」憮
uFS∬
:Wヽ』たよ芳rigたま3露:L総 t:∬

pubHshed in the literaturel'2,16 are -0.2205,and-0.3521,respectively.

The excess molar vOlumes Of the temary m破 tures of NMM)+
benzene+toluene,NMM tt benzene+o_xylene,and NMM+benzene十
mesitylene at 298.15 K were determined using the equatiOn:

/f/"3.″ダ■=(為
ν:+為4+為 4)_。

l券 +為
券
+為
券
(4)

ρ

The obtained excess lnolar volumes fOr the temary systerns have been

fltted by Cibuulka's equation:14

/E=/εめ″αッ=χ lχ2(1~χl―χ2)(■ ~32χl~鳥χ2)(5)
The coefflcients,」 3f and the standard deviatiOn, σ‐ ,obtained by the
least― squares inethod are shown in Table 5.

vE surfaces correlated with cibulka's equation fOr thc ternary

systems have been p10tted in Figures 2-4.

Excess inolar v01umcs, for ternary nlixtures N‐ rncthyIInOrpholine

NMM)+benzene+t01uene,N‐ methylmorphOline+benzene+O‐
xylene,and N― methylmorphOline+benzene+mesitylene are Hsted in

騰 鮮 欄 藷 撚 漱

訛 ,Wヽ 総 ∫‖轟 ∬
)f NMNI1 0<xl<o。 5 and a negative

deviation at high inole fractiOn O.5<xl<1.0.

It is interesting tO note that the excess molar v01umes Of these

temary nlixtures become more negative as the number of substituent
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Densities and Excess Molar Volumes of Temary Mixtures of N-Methylmorpholine + Aromatic
Hydrocarbons At 298.15 K

Sally, Maha, Ahlaam and Ammar

MATEzuALS AND METHODS
Materials: N-methylmorpholine, benzene, toluene, o-xylene and

mesitylene were obtained from Fluka AG (Bushs, Switzerland) with
purity better than 99.5 %. All liquids were kept over freshly activated
molecular sieves of type 4.{ (Union Carbide) and filtered before use. No
further purification was attempted. The purity of the liquids was
ascertained by GLC and also by a comparison of experimental values of
densities with those reported in the open literature,e-l' as presented in
Table 1. Binary mixtures were prepared by mass using a Meffler
balance (model AE-240) with aprecision of* 0.1 mg.

Measurements: The densities of the pure component liquids and their
binary mixtures were measured with a high precision vibrating-tube
digital densimeter (model DMA 60/602) whose measurement cell
temperature was controlled automatically within + 0.01 K of the
selected value. Before each series of measurements, the densimeter was
calibrated at atmospheric pressure with double distilled water and dry
air. Densities, both water and dry air, at the various working
temperatures were given by the manufacturer in the instruction manual.
The^uncertainty in the density measurements was within + 3 x l0--t g
.c--3.

RESULTS AND DISCUSSION
The experimental densities (p), and the calculated excess molar

volumes (vE) for the binary and ternary mixtures studied at29l.l5 K
under atmospheric pressure are reported in Tables 2, and 3,
respectively.

The excess molar volumes 1vE; ror binary mixtures were calculated
from density data according the following equation:

vE /cm3.mo1. =@t-2!)-, M, .. Mz__;__r, 
A_*, m

(l)

where xi, Mi, pi are the mole fraction, the molecular weights, and the
densities of the pure component liquids, respectively, and p is the
density of the mixture. Figure I shows the experimental excess molar
volumes for the binary mixtures at298.15 K.

The excess molar volumes calculated from equation (l) for binary
mixtures were fitted to the Redlich-Kister polynomial equationl2:

vE lcm3.mol-' = x,xrfA,(x,-xz), e)
,=0

Table 4 lists the 4 coefficients together with the standard deviation,
which is defined by:
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ABSTRACT
The excess molar volume were calculated from the measured density data over

the whole mole fraction range for the temary systems of N-methylmorpholine
(NMM) * benzene + toluene, N-methylmorpholine * benzene * o-xylene, and N-
methylmorpholine * benzene + mesitylene and the constituent binary mixtures of
N-methylmorpholine + benzene, N-methylmorphotine + toluene, N-
methylmorpholine * o-xylene and N-methylmorpholine + ms5ilylene at 29g.15 K
under atmospheric pressure. The excess molar volumes of the binary and ternary
mixtures were found to be either negative or positive depending on th;
intermolecular interaction and the nature of liquid mixtures.

INTRODUCTION
Thermodynamic and transport properties of binary mixture of N-

methylmorpholine (NMM) with aromatic hydrocarbon have been
studied extensively both theoretically and experimentallyl-5 for a better
understanding the intermolecular interactions and to develop models for
their description as well as simulation processes. In continuation of our
earlier research concerning the accumulation of the binary and ternary
mixtures6-8, w€ present here the densities and excess molar volumes for
the temary systems consisting of N-methylmorpholine (NMM) +
benzene * toluene, N-methylmorpholine * benzene + o-xylene and N-
methylmorpholine * benzene + mesitylene and the constituent binary
mixtures of N-methylmorpholine * benzene, N-methylmorpholine i
toluene, N-methylmorpholine * o-xylene and N-methylmorpholine +
mesitylene, at298.15 K under atmospheric pressure.
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Table- 3: Electronic spectraldata and megnatic moment and conductance in (DMF)
br(L and complexes

Compounds Bands
-lcm'

Assignment Molar conductance
Am oh-I. cm2. mol-l

Ｆ

Ｍ

μ
．
Ｂ
．

Suggested

structure
C16H13N302(L) 43478

32258
rt-fi*
n-,I*

NiL2] 10150
15645

26455

JA2g(F)―→」T2g(F)(vl)

を計Fに導督:φ認
3.22 octahedral

[CoL2]
０

７

０

５

３

２

６

７

９

８

６

８

１

２

4Tlg→ 4T2g(F)

4TIg_)4A2g(F)

4Tlg→4T:g(P)

20 4.31 octahedral

[CuL2] 14790

23860

`Eg→`T2g 14 octahedral

[PdLCi] 31250 Charge Transfer
L-Pd

16

ｎＤｉａ
晦

Tetrahedral

[ZnLCl] 31446 Charge transfer
L-Zn ｎ

・‐ａ
　
霞

Ｄ

ｍ

Tetrahedral

[CdLCl] 28571 Charge transfer
L.Cd ｎ

・‐ａ
鍍

Ｄ

ｍ

Tetrahedral

Al- Mustansiriya J. Sci Vol.23,No3,2012

its metal

Suggested Stereo chemistry structure for (L) and their metal
complexes:

According to the results obtained from elemental and spectral
analyses as well as magnetic moment and conductivity measurements,
the suggested structure of the compounds can be illustrated as follow:

CI

MLC:

M=ZnOり ,Cd(lり,PdOり
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Magnetic moment and molar conductance:
The magnetic moments obtained at 25ocfor the complexes of

[Ni(II),Co(II),Cu(II) and Pd(II)] are listed at Table (3).
Ni(II) complex showed F.eff values of 3.2 B.M indicative of the presence
of two unpaired electrons per Ni(II) in an octahedral configuration (14).

The co(II) complex was found to be 4.3 B.M. indicative of three
unpaired electrons per (Co(II)) ion an octahedral environment including
spin orbital coupling contribution from aTlg and higher state (15). The
cu(II) complex displayed p.6values of 1.75 8.M., which corresponding
to one unpaired electron per Cu(II) ion suggesting a distorted octahedral
geometry(16, l7). The Pd(II) complexes was found to be zero B.M.
This value refer to low spin tetrahedral geometry (lg) and the molar
conductivity of complexes were recorded for their solution in DMF as a
solvent indicates the non electrolytic of these complexes, table 3.
Electronic sectra :

The Ultra violet spectrum of synthesized ligand in ethanol showed
two absorption bands , the position of the first band at 4347gcm-r which
represent the n--, n* transition while the position of second band
appreared at 32258cm-r which represents the n--- zr* transition (Which
has high intensify than the first band due to conjugated system ).The electronic spectra of the schiff base metal complexes
shown in Table 3.

Thq Ni(II) complex exhibited three spin-allowed bands at
10150cm{, l5645cm-' and 2g625cm-' assignable respectively to the
transition3$zg(F)--,3T1g(F)(v, ),3A2g(F)--rr, g'Gxur) and
'A2g(F)+'Trg(p) (v3) which are suggestive of their octahedral geometry
(16).
The electronic spectra of the co(II) chelates showed three bands
observed at 8920cm'r , 1g650 crnr-and 307g0cm-r which .* L"
assigned to aTlg-,aTzg 

G) , 
oT,g---oAzg(F) 

and aT,g--.f,gtpj t*#irion
respectively and are suggestive of an octahedral geometry around the
cobalt ion(17).
The electronic spectra of the cu(II) complex.showed broad asymmetric
bands in the region l4790cm'r and 23g60cm-r assignablezBg---272g and
charge transfer transition respectively( I 9)
These results reveal the distorted octahedral geometry for this complex.
zn(rr) complex, cd(II) comprex and pd(II) complex elecrronic splctra
do not furnish any characteristic d-d transition Lxcept charge transfer
(c.T.) bands as expected for dr, systems and they have tetrahedral
geometry(13).

98



Al- Mustansiriya J. Sci Vol.23,No3,2012

RESULTS AND DISCUSSION
Study of complexes formation in solution:

Complexes of (L) with metal ions were studied in solution using
ethanol as a solvents in order to determined [M:L] ratio in the
complexes following molar ratio method (8). A series of solution were
prepared having a constant concentration [l0-3M] of metal ion and (L).
The [WL] ratio was determined from the relationship between the
absorption of the absorbed light and the mole ratio of [M:L]. The
analytical data indicates that the complexes are agree well with 1: I
metal to ligand stoichiometry for Zn(II) , Cd(II), Pd(II) and l:2 for
Ni(II) , Co(II),Cu(II) complexes .The results shown in Table 1. The
observed molar conductance values (table -1) measured in DMF
solution fall in the range (15-20 ohm-rcm2mol'r; The observed values of
the molar conductance are well within the expected range for non-
electrolyes.
Infra red spectra :

The significant IR bands for ligand(L) as well as for it's metal (II)
complexes and their tentative assignments are compiled and represented
in Table 2. The band at 16l5cm-r is assigned to the azo methine v(C:N)
group (9) , lowering of v (C:N) 35-57 cm-' in the complexes as

compared to its ligand(L) and broad band observed at 3430cm-r in IR
spectra of ligand (L) assignal to v(OH), which were found to have
disappeared in all their respective complexes that means its bonding
with metal ions through deprotonation (10, 11). A nother important
ligand band occurring at l202cm-' dr" to phenolic v(C-O) Shifts to
higher side 2O-25c*-' in the complexes. A strong sharp band observed
at l72Ocm-l is assigned to carbonyl of quinazoline ring v(C:O),which
was shifted to lower side(23-47).rn'' in all complexes (12), indicates the
involvement of carbonyl quinazoline ring in complexation with metal
ion (13) ,table 2.

In the all complexes the ligand behave as atridentate coordinating to
metal throw the carbonyl-oxygen atom, the oxygen of the phenolic
group, azomethine group, therefore, the band due to v (C:O) and
v(C:N) were shifted to lower frequnces (14) , Table 2. These
abservation were indicated by appearance of v(M-O,M-N) and v(M-Cl)
respectively.

'able -2: Infra red absorption frequencies (cm-') of ligand (L) and its complexes.
Compounds v(C=N) V(OH) V(C=0) v(C‐0) v(M‐ 0) v(M― N) v(M‐ Cl)

C!`HInN30ダ L) 1615 3430 1720 1202

「NiL21 1580 1697 1222 525 435
「CoL,1 1579 1696 1220 530 430
「CuL,1 1686 1225 534 430
「PdLC11 1576 1225 525 425 350

iZnLCI]
‘
υ

‘
υ 1225 530 420 360

「CdLCil 1673 1227 530 423 358
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If energy criteriOn is used tO assess the superiority of the scattering

factors the open conflguration factors of Hurst and Masten are superior

tothe SCF Z<5 but becOFne inferior for z≧ 5.

The closed conflguration factors on the other hand should be inferior fOr

an the cases considered here.

For the Be, the scattering factors computed by lbers with a

conflguration― interaction Hartee‐Fock function would be Fl10St reliable.

Unfortunately  the  differences  are  too  sman  to  be  detected

experirnentally.

Scattering factors therefore, may not be able to throw light on the

angular and radial correlations in atoms and ions.
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ABSTRACT
In this invcstigation, Titanium (Ti)thin ■lms were prepared by thellllal
evaporation vacuurn technique on giass substrate at roo■ l tempcraturc, Atter that

rapid thellllal oxidation techniquc used to obtain Ti02 thin 311ns,The process occur

at(450C°)in(lmin).OptiCal properties like absorption coelncient,encrgy gap,
cxtinction coefflcient and refractive index were studied bcforc and after irradiation

by(c。
60)for a period of 28 dayso We observed the valuc of the energy gap

decreasc a■er irradiation from(3.5‐ 3.35 eV)for direct allowed transhion and from

(2.5-2.25 eV)for dircct forbidden transition.

INTRODUCTION
Titanium dioxide TiO2 is classified as group of ( second - sixth ) of

periodic table elements , bond which is binding between atoms of
oxygen and titanium is a covalent bond resulted of from sharing two
electrons between atoms of oxygen and titanium .

TiOz i, found naturally as a white material in three forms of
crystalline: Retile, Anataseand Brookite. Tio2 have good stability high
transparent in visible region and absorption in ultraviolet region and low
conductivity have high refractive index wide ban gap therefore it is used
in some applications like in solar cells sensor of gasses and as photo-
sensitized Ir-31'

There are many deposition methods used to prepare TiOz thin film,
such as thermal or anodic oxidation of titanium, electron beam
evaporation chemical vapor deposition, plasma enhanced chemical
vapor deposition DC reactive magnetron sputtering, RF reactive
magnetron sputtering, and Sol-gel metho6r t+'6J.

MATERIALS AND METHODS
In this study Tio2 thin films prepared by using rapid thermal oxidation
technique used cover glass slide which has been cleaned by using
beaker containing distilled water and then rinsed in ultrasonic unit for
(l5minutes). Thermal evaporation system has been used to evaporate
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the high purity Titanium ( Ti ) on cover glass slides at room temperature
under low pressure ( about l0'5 torr ) , the rapid thermal oxidation
process occurred on the titanium thin films by using hot plate heated
under reach ( 450 Co ) rate oxidation time ( I min ) . The thickness of
Titanium dioxide (TiO2) thin films is (150nm) measured by the weigh
method using used the theoretical formula given by: -

mt-_' 2npR2

m: is the mass of the material
p : is the density of the material
R: is the distance between the substrate and the boat (30 cm)

Then the prepared samples were irradiated by Gama ray (Co uo; for a
period of 28 days.

RESULT AND DISCUSSION
In studying the variation spectrum of transmittance and the

obsorptance reflectance for these films we can calculate many optical
constants like absorption coefficient, excitation coefficient, refractive
index, allowed and forbidden energy gap for direct indirect transitions.

Fig (1) illustrates transmittance spectrum of Tio2 thin films before
and after irradiation. It is observed that the same behavior happened for
the irraditiated sample, but the value of transmittance was less than
unirradiated samples. Transmittance decreases slightly after irradiation
process. This behavior is attributed to the increase the energy of atoms
that leads to the increase of the no. of collision between incident atoms ,
which in turn , leads to the decries the transmittance and increasing
absorption as shown in fig ( 2 ) .Fig(3) shows the reflectance(R)
spectrum of TiO2 thin films before and after irradiation . Reflectivity is
defined as ratio of the reflected intensity rays to value the intensity of
incident rays. Reflectance is calculated from spectrum of absorption and
transmittance for thin films prepared. We observed that reflectance
increasing after irradiation t7l.

1-Absorption coeffi cient:
The absorption coefficient was calculated using the eqs t8l

2.3034

d
A: absorption at a certain wave length
d: thickness of the film

Fig (a ) shows the relation between absorption coefficient and
photon energy for samples under investigation before and after
irradiation . It was clearly seen that the absorption edge is not sharp and
this may be related to the polycrystalline structure of thin film.
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It is obviously seen that the same behavior happened for the
irradiated samples, but the value of absorption coefficient was more
than unirradiation samples. Which means that the absorption edge of all
the samples decreased in comparison with the unirradiation samples
which clearly shown in the fig (4). Since the value of cr is in the order of
(l0acm-t) and the absorption coefficient is measured at room
temperature the presence of excitation band is not likely to be possible.
Therefore the absorption is from band to band transition, which suggests
the occurrence of direct allowed and forbidden transitions. I8l

2-Direct Transition: -

The direct allowed transition was calculated using the relation: tel

ohu:A(hr-E*)*
A: is essentially a constant
x : ll2 for the allowed transition and x : 312 for the forbidden
transitions.

The direct energy gap was shown in fig (5) after and before
inadiation, the value of the direct allowed band gap was decreased with
respect to the band gap of un irradiation samples. It is well known that
the exposure of solid materials to gamma rays induce structured defects
known as color centers or oxygen vacancies in oxides .

The direct forbidden energy gap was determined in the same manner
as in the direct allowed transition, and it was shown that the same
behavior for the irradiation and un irradiation samples and the same
explanation might be used for such transition as in direct allowed
transition. Fig (6) show the un irradiation and irradiation direct for
bidden energy gap. Table (1) shows the values of the irradiation and un
irradiation including the value of absorption coefficient. Direct allowed
and for bidden band gap [ro'r11.

Table - I : shows the absorption coefficient and energy gap for the direct allowed and

3-Extinction Coeffi cient: -
The extinction coefficient was calculating by using the relation . il2-r4l

a)"-t(: 
-4tr

)" : is the wave length of the incident ray

forbidden transition before and after irradiation.
TiOz Absorption

coefficient
Direct allowed
transition (eV)

Direct forbidden
transition (eV)

Before irradiation 20000 3.5 2.5

After irradiation 28000 3.3s 2.25
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Fig (7) shows the variation
before and after irradiation. It

Wafaa, Sanaa, and Sallama

extinction coefficient of samples
obviously seen that ko increase

approxiinately exponentiany with photOn energy and then increases

rapidly in the high photOn energy.The data Of  ko shOws thatthe value

increased as the tiine of OxidatiOn increased , but when the samples

were irradiation , the behaviOr of  ko was different than that for un

irradiation samples,蛇 increased very slightly as a function of phOtOn

energy in the low phOtOn energy range and increased rapidly in the high

photon energy range,but as the Oxidation tirne increased,the shape of

the curve at low phOtOn energy become alinostlinear.

Refractive lndex:

The refractive index(n)Can be deflned as a ratio between the speed

of light in vacuunl(c), and the speed Of light in the mediunl(v)。 the
value ofrefractive index(n)are calculated by using equatiOn depending

on the renectance and extinctiOn coefflcient(kO)as in the f0110wing

equation:
[151

l

t=[器くて判
]ラ

+冊
The refractive index(n)equal:

1+√
′=l―
√

Fig(8)showS the refractive index versus the phOtOn energy is plotted

as a functiOn ofOxidatiOn tiine before and after irradiatiOn.

Frorn the above expression,it could be seen that there is On inverse

relation between the refractive index and the band gap which is in g00d

agreement with our result. The same behaviOr was detected fronl the

plots for the ilTadiation samples. The general shape Of the curve is

sirnilar to that ofreflectance.

CONCLUSION
The optical properties of Tio2 thin fllrns have shOwn high transition

in the visible region and near IR region.

The absOtttiOn is from band― tO― band transitiOn,which suggests
the occurrence of direct anowed and fOrbidden transitions. Gamma

radiation affects the absOtttiOn edge,and reduce the band gap energy

for direct anowed and forbidden transitions,Gamma radiatiOn affected

an the optiCal parameters especiany the value of the extinctiOn

coefflcient.
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fractal) €Jr^6l! e,il-!J (correlation dimension) }l-.'jJyl -+lt .+-," & diJr i
'''orr.'i 'l ,''-,'ll l.u et'-r.(Iterated Function System) q_,,1_,,S1 dlJJt LJij.l (aftractor
correlation ) a*$tYt illrjl ,-rl.^.r]. .ur'j dtl ( Grassberger-procaccia) a+j_,rl_n
&..rl+*ll:,(Matlab program) crXL g-Li_.p,lrr1.,L s:+$t+.l)iijlrjt ,-t ^.t! .(function
sr ltijll u eil rJS ,-* otiLJl &t-i" +LnJyt lll.lJl Cil (log-log graph) o^rru3t *r;^

.t'-,r-r,Slt ,-,ilJl *t+-,;yt r*+ll :.i: cJ+ (fractal attractor) g.,;rJjt .;rr.rt

ABSTRACT
An approximation of fractal correlation dimension for the fractal attractor that

generated by an iterated function system (lFS) has been investigated. The
Grassberger-Procaccia algorithm, which is based on computing the correlation
function was used in this research paper. Computing the correlation function, was
implemented using the Matlab program. A log-log (logarithmic scale) graph of the
correlation function versus the distances between every pair of points in tlie fractal
attractor is an approximate of the correlation dimension of the fractal attractor.
AMS classiJicotion : 28A80.
r(eJrpards.'Fractal; Attractor, Iterated function system IFS; Correlation dimension.

l.INTRODUCTION
One of the parameters that are normally used to characterize the fractal

attractor is its dimension. The dimension allows us to measure the
complexity of an attractor. It is a useful tool for the analysis of spatial
access methods [3]. A fractal attractor is known by its characteristic of
being self-similar. By embedding the points of the fractal attractor in an
r-dimensional grid whose cells have sides of sizea, we can compute the
frequency of data points falling into the i-th cell, thus compute D., the
correlation fractal dimension.

The fractal attractors generated by iterated function systems (IFS,s)
arise from contraction mappings that make distorted copies of the
fractal attractor at successively smaller scales [ll]. The correlation
dimension D", can be calculated in real time as the fractal attractor of
the IFS develops by using the distances between every pair of points in
the fractal set of N number of points; it is so-called correlation function
cr(e). It is defined as the probability that two arbitrary points on the
fractal attractor are closer together than the sides of size e of the cells
which cover the fractal attractor.

Approximating the correlation function using Grassberger-Procaccia
algorithm [6] that will be applied to measure D. of the attractor of the
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IFS is of computational complexity of order O(Af) for large data.
However, we present how the algorithm works and show how the
computational complexity of computing the correlation function
reduced by partitioning the bounded region of the fractal attractor.

The remainder of the research paper is organized as follows: Section
2 introduces the concepts needed to understand the correlation function
for calculating the correlation dimension D", Section 3 gives the
mathematical foundations of iterated function systems (IFS's) to
generate fractal attractors from a few control points [l], Section 4, we
investigate the Grassberger-Procaccia algorithm for computing the
correlation dimension D.. This Section presents the results obtained by
using Matlab program, and discusses the reducing computational cost.
Section 5 concludes the research paper with a simple summary.

2. THE CORRELATION FUNCTION
The correlation dimension is one of the fuactal dimension

measurements because it permits non-integer values. To define the
correlation dimension in a meaningful way, we generulize the concept
of integer dimension to fractal objects with noninteger dimension (see

[7]). In dimensions of one, two, three, or more, it is easily established,
and intuitively obvious, that a measure of set ^S (e.g., length, area,
volume, and hypervolume) varies as

S α εD (1)
wheree is a length scale (e.g., the length of a cube's side or radius of a
sphere) and D is the dimension of the object. For a general fractal, it is
natural to assume that a relation like equation (D holds true, in which
case its dimension is given by

D_― 里 ε
D

log ε

Let {p,\!=, be a sequence of points in E ". Define the correlation function
C*@),bY

(2)

Cヽ (ε)=+021Ⅳβ個鳥―′ノEk ε) (3)

where, p(x)is a function the value of which is I if condition x is
satisfied and 0 otherwise, and ll ' ll is the usual distance function (norm)
in !". The sum l,0!r,-pike)is the number of points within a

distance s of pi. rf the points p1 are distributed uniformly within an
object, then this sum is proportional to the volume of the intersection of
a sphere of radius e with the object, and crG)is proportional to the
ayerage of such volumes. Comparing with equation ! one expects that

Cr(a) d €u,

０
０
ξ
フ
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where D" is the dimension of the fractal object. considering equation 2,
it is seen to be natural to define the correlation dimensionD. by

2=知鯉Ψ (4)

The curious nOrmalizatiOn ofcⅣ
(ε)iS ChOsen sO that rather thancⅣ (ε)

being an estimate Ofthe averagevolume ofan otteCt Within a radiusε Of
a point,it is instead an estimate ofthe prObability that ttO points chOsen

at randOrn on the ottect are within a distanceε of each Other. The
difference between the v01ume and the probability is Only a constant of

propOrtionality if the pOints were distributed unifbrnlly, and this

ill:慇 [考
「歯l:i11魔 il:「l:illillati°

n fl. The reasOn for chOosilng the

is that the cOncept Of diinension stin
makes sense.Indeed,itgeneralizeslI:ilttlttesamplepOintsメ

,′

are nOt distributed unifOrnlly within

3。 FRACTAL ATTRACTOR AND ITERATED FUNCTIoN
SYSTEM

Iterated Function Systems(IFS's)are amOng the basic methOds fOr

generating fractals. The terin itself was introduced by Barnsley and

PT零履ぶ獣]麗翼鷺
1譜
服it麟懺fT霊織単IⅧ:studied flxed points Of flnite cOmpOsitions Of cOntractive mapso A

de[lilidintrodlitillil∬

l籠
ilI:lililti:1:I:]bf the IFS theory and

intrOduce the notatiOn used in this research papcr as a technique fOr

generating fractal attractOrs.

Let χ  be  a  cOmplete  metric  space  、vith  distance  functiOn
グ:χ×χ→□

+.

.The distance between point α∈jFand set B⊂ ィr is deflned as:
グ(α,3)=gグ (α,b).

The half_distance between setИ ⊂χα″グset β⊂.ris equaltO:
グ(/,3)=supグ (α,3).

αC′

Note that,in general, グ(И,3)≠グ(B,И).The diStance beれveen sets И and
B is the greater ofthe twO half‐ distances:

力(И,3)=max{グ (И,3),グ (3,И)}.
The fbnctiOnヵ

(И,3)SatiSfles the distance axiOrns in the spaceκ
(ンィ)Of aH

closed nonempty bounded subsets Of the space χ and is caHed the
Hausdorffmetric On this space.

A functiOn(transfOrmatiOn)/:χ →χ is called a contractiOn,if there
ls a constant r<I such that

グ(/(χ),/(J/))<rグ (χ,ノ )
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For all x,y e X.

A transformation f :X+Xis extended to the domain of r(X)of
subsets of X:

"f (A) = {f (x) : x e A\, where A c. X.

Since the values of / are sets, it is possible to perform set-theoretic
operations on them. Let lf,,-fr,...,.f*) be a set of functions/:X-+X
extended to the domainr(X) as described above. The equation

F(A)--()tr''
,=l

defines a function F:r(X)->r(X)associated with the set {f1,f2,.-.,.f*\.
Hutchinson [10] has showed that if all functions f, are contractions in
space X with metric d, then F is a contraction in the space r(X) with the

Hausdorff metricft.
The space r(X) and the transformation F satisff conditions of Banach

fixed point theorem presented here in a nalrowed version.

Banach fixed point theorem. Let Y be a complete metric space, and

suppose that W:Y -->I'is a contractive transformation in It Then for any

initial elementxo eY,the iterative process x,*t :W(x,),n : O,1,2,...,can

be continued indefinitely, and the sequence {x,}converges to an element

xeY,which is the unique solution of the equationx =W(x).

According to this theorem, there is a unique set A, e r(X), such that

A, = F(A,)=[f,{n),
i=l

where ,l is any compact set such that A e rc(X)and l*.{ used as an

initial set.

The set{l ,fr,...,f*}of contractive mappings is called an iterated function

system, and the setA,is called the fractal attractor of F [5, 9, l0].

Let F denote the n-fold power of the transformation 4 defined

recursively by the formulae Fo(A)=A andF'(A)=F*'(F(A)), where r:
l, 2, 3,... . The fixed point theorem states that, for any compactset A,

the sequenceF'(A) converges to the fractal affractorl,in the space

(rc(X),h),

lim F'(A): A,.

Let f denote the iteration of the transformation 4
K

pkGq:l)f'1,e), and K increases without bound.
a=0
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We will show that Fo(A):\foranyA=,{.Taking the definition of
transformation F into account, the following inclusions hold:

A cA-
I

F(A)eF(A,)=4,
F' (A) c A, for all n = 1,2,3,... .

Fo (A)e A,.

On the other hand,
A' :1,5;F" (A) c Fo (A)'

thus, in conclusion,
A, : F^-(e)'

The above equation provides the basic method for constructing the

attractor A- by selecting a starting point xo e A,and applying to it all

possible sequences of transformations from F. Of course, in practice it
is impossible to consider an infinite number of sequences, and the

construction ends after a finite number of steps. Various strategies for
choosing subsequent transformations and terminating the approximation
of the attractor are discussed in 14,61.

In the scope of this research paper, we are interested in iterated

function systems consisting of linear functionsf in [ .2

4. COMPUTING CORRELATION DIMENSION & COMPUTER
RESULTS

Correlation dimension of an attractor relates to contraction rate. It can

explain the distribution of points contained in fractal. The approach to
compute the correlation dimension D" introduced by Grassberger and

Procaccia t6l is applied to measure D" of the attractor of IFS.

Grassberger and Procaccia have argued that the correlation dimension
D. is given by

4=lsm]gffif
For N large, we have c*(e)*c(e). The correlation dimension D. is

estimated using the least-squares linear regression of logCr(a)versus

log(s), then the slope of linear model represents D" .

The correlation dimension D" of the affractor l, of IFS can be

computed using the correlation function provided in Eq. (3) in real time
as the fractal attractor A. of the IFS develops when the general iteration

formulae of the fwo-dimensional linear maps with scaling, reflection,

ヽ
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rotations and translation values, these maps are iterated by using
random iteration algorithm [l].

The Matlab program for implementing iterated function systems is
started by choosing initial conditions for x and y and iterates the two-
dimensional contraction maps by using general iterated formulae by
random iteration algorithm tl] while calculating the correlation
dimension D"in real time as the fractal attractor of the IFS develops.
Results and discussion:

Figure la through Figure 4a presents the attractors that arise from the
solution of given two-dimensional iterated function systems while
Figure lb through Figure 4b is the plot of the log- log graphs (
logarithmic scale). It is shown in Figures lb to Figures- ab the
correlation dimension D" of the fractal attractors generated by such
IFS's.

we have applied Grassberger and procaccia algorithm to data set
obtained from fractal attractor of IFS. The reason for choosing the maps
(or functions) of the IFS is that the two-dimensional linear contraction
map is self-affine maps with scaling, reflection, rotations and
translation. Since IFS is a family of contractive affine maps; the theory
of IFS is based on contractivity but not on the linearity oi th, defining
maps. A restriction of affine maps is they are having contraction factors
independent of the points at which the maps are applied. Iteration of
each map of IFS generates a dynamical system, which has affractor with
fractal characteristics; this attractor is the union of the attractors, which
is produced by each map.

Results of computation of correlation dimension of fractal attractors
are shown in Figurelb through Figure 4b. These Figures show the plot
of llogcr(e) against log(e)l for the fractal attractors. Correlation
dimension is computed from the slope of the linear portion of the plot
determined from a least square fit. tt computed in real time as the fractal
attractor A- of the IFS develops.

つ
４
κ
υ

A



Al- Mustansiriya J. Sci Vol.23,No3,2012

Fractal atlractor generated by iterated function system(lFS).

0.45
0 1      02      030.1 0.2 0.3 0.4 

:: 
0.6 0.7 0.8 0.e

Figure-la: The attractor of IFS consists of two-dimensional contraction maps:

r, (,, v) =(;. -1, * *,:.- *, . *), .r, (*, v)= (;, . 1, 
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Fractal attractor generated by iterated function system(lFS).
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Fractal attractor generated by iterated function system(lFS).
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Figure la shows the altractor of IFS consists of two-dimensional
contractionmapsfl andf2 such that

r, (*, v) =(). -* r. *, ;, . *, . *), r, (,, v) = (). . *, * a, - ! " *;, . i*)
It constructed by repeated iteration of the IFS using random iteration
algorithm. We calculate the correlation dimension of the fractal attractor
with the Grassberger and Procaccia algorithm and the correlation
dimension of the fractal attractor is D. =1.2999 as shown in Figure 1b.

Figure 2a shows the plot of the fractal attractor known as Von-Koch
curve generated by repeated iteration of IFS consists of two-
dimensional contraction maps f,, "fr,,f, and fa, where

r,(,. y): (i,,+") . r, (*. y): [*,-*, - :,+, - * r)

r,(*. t'): (*. * *, - ;.-+ - * l, * * )""^, 
(,. v) :(+,- i.+r)

The correlation dimension of the Von-Koch curye in Figure 2a is
Dc: =1.2667 as shown in Figure 2b.

Figure 3a presents the fractal attractor of IFS code. It was produced in
which the 6 coefficients a1 throu Eh aa of the general two-dimensional
affine map

,(;)=(:, :,)0\:,)
constitute the IFS code. The correlation dimension of the attractor in

Figure 3a isD. =l.05l6as shown in Figure 3b. Similarly, the correlation

dimension of the fractal attractor of IFS code in Figure 4a is Dr. =1.6762

as shown in Figure 4b.

It has been noticed that, correlation dimension calculations are fast

because they involve determining the spatial separation distance

between two arbitrary pair of points that constitute the fractal attractor

l, of the IFS.

Memory requirement in this algorithm is reduced by noting only the

cells that are filled, using special indexing technique. This also takes the

advantage of definition of correlation dimension, which determine only
the distances between points within a distances in cells that are filled
and does not bother about the number of points in a cell. This algorithm
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dimension also using liffle

computational complexity of
a data set of i/ points of

can easily be extended to estimate other
modification.

From a computational point of view, the

the Grassberger-Procaccia's algorithm on

fractal attractor is of order o(N') for tremendous data. For long time
series of points (the ones for which the algorithm is meaningful), this
quadratic dependence makes the direct computation of the correlation
dimension a costly task. This is specially critical, for instance, while
dealing with long time series of points that are required to study the
fractal attractors of iterated function systems in high dimensional space
such as ! ". The cost of computing the correlation function has been
reduced by partitioning the phase space of the fractal affractor into
squares of sides e, ond calculating distances only between pairs of
points that lie either in the same or in neighboring cells.

5. CONCLUSIONS
The correlation dimension offers an alternative approach for the

geometric characterization of the fractal attractor of iterated function
system (IFS) in real time as the fractal attractor A,of the IFS develops.

The main goal of this research paper is that an approximation of the
ftactal correlation dimension D. generated by an iterated function
system (IFS) which is based on computing the correlation function has
been obtained. Computing the correlation function based on the
selection of the Euclidean distances is presented and implemented in
the Matlab program listed in the Appendix for reducing the
computational complexity of the Grassberger-procaccia algorithm.

APPENDIX
%oMatlab program to compute correlation dimension of fractal
attractor generated by an iterated function system(seet8]).

clear all; clc
Ntrans:1000;

Nlts:3000;
x0:0; y0:0;
m:3;
a:[.500.500;

% Number of transients points.

% Number of points.

%o lnitial Conditions.
%o Number of 2D linear maps for IFS.

% IFS code for fractal attractor-
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.5 0 0 .5 .5 0; Each 2D linear map has 6

.5 0 0 .5 0 .51; coefficients o(2 by 2)matrix

and(2 by l)offset vector.

px:x0;py70;

%olteruting the 2D linear maps by

using random iteration algorithm.

for j:l:Ntrans
s:floor(m*rand+ 1);

Yo General iteration formula for the

IFS OF 2D linear maps.

newx:a(s, 1 )*px+a(s,2) *py+a(s,5 );
newy:a(s,3 ) 

*px+a(s,4) *py+a(s,6);

px:newx;py:newy;
end

x:zeros(Njts,l);y:zeros(Njts, I );
x( 1):newx;y( I ):newy;

for j:l:Njts-l %o Generating IFS fractal attractor.

s:floor(m*rand+ 1);

x(+ I ):a(s, I )*xO+a(s,2)*y$+a(s,5);
y(+ 1 ):a(s,3)*x0+a(s,4)*y( )+a(s,6);

end

figure(1);

axis tight
p lot(x( I :N1ts),y( I :Njts ),'. b','MarkerS ize', 3 ) ;

xlabel('\itx_n')
ylabel('\ity_n')

titl e(' Fractal altr actor generated by iterated function system(IF S ).' ) ;

grid

figure(2);

ED : sparse(Njts,Njts); o/o Genetating Euclidean distance

matrix between two Points.

for j:l:Nits
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for i:j+l:Njts
d:(x( i)-x( ))^2+(y(i ) -y 0D"2 ;

ED(ij):d;
end

end

ED:sqrt(ED);

min_eps : double(min(min(ED+( I 000*ED:0))));
max_eps : double(max(max(ED)));

max_eps : 2^ceil(log(max_eps)/log(2));

n_d i v : fl oor(doub I e( I og(max_eps/mi n_eps )/l o gQD) ;
n_eps: n_div+l;
eps_vec:max_eps *2."(-(( 

1 : n_eps)'- I ));
Npairs:Njts * (Njts - l) / 2;

C_eps:[]; 7o Construct correlation function
C(eps)that is the probability that
two arbitrary points on the

fractal attractor are closer

together than eps.

for i:l:n_eps
eps : eps_vec(i);

N: (ED<eps & ED>O);

S : double(sum(sum(N)));

C_eps : [C_eps; SA.ipairs];

end

omitjts:3; %oFew points on either ends are neglected.
k1:omit pts*1 ;k2:n_eps-omitjts;
in_grid:kl:k2;
xd:log(eps_vec)ilog(2) ;

yd:log(C_eps)/log(2) ;

xp:xd(ingrid) ;yp:yd(in_grid) ;

%Fit a line to compute D_C.

[coeff, temp]:po lyfi t(xp,yp, I );
D_C:coeff(l);
poly:D_C * xd+coeff(2) ;
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plot(xd,yd,'s-'); %oPlot results.

hold on

plot(xd,poly,'.-');

axis tight % Sets the axis limits.
plot([xd(k I ),xd(k 1 )], [-30,30],'m--');
plot([xd(k2),xd(k2)], [-3 0,3 0],'k--') ;

xlabel('log_2(\epsilon)');

ylabel('log_2(C(\epsilon))') ;

title({'Correlation dimension for fractal attractor generated by an IFS'; ['
of 2D iterated map, i.e. D_{C}:',num2str(D_C)]});
grid
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ABSTRACT
With the increasing growth of technology and the entrance into the digital age,

we have to handle a vast amount of information every time which often presents
difficulties. So, the digital information must be stored and retrieved in an iffi.i"rt
and effective manner, in order for it to be put to practical use. Wavelets provide a
mathematicalway of encoding information in such away that it is layered according
to level of detail. This layering facilitates approximations at various intermediate
stages. These approximations can be stored using a lot less space than the original
data. Here a low complex 2D image compression method using wavelets (The
particular wavelet chosen and used here is the simplest wavelet form namely the
Haar Wavelet) as the basis functions then use Run-Length Ecodining (RLE) and the
approach to measure the quality of the compressed image are Comressed Ratio'cR), 

mean square error (MSE) and the Peak Signal ro Noise Ratio (pSNR) .

INTRODUCTION \
Image compression is a fast paced and dynamically changing

field with many different varieties of compression methods available.
Images contain Iarge amount of data hidden in them, which is highly
correlated. A common characteristic of most images is that the
neighboring pixels are correlated and therefore contain method, its
reconstruction process involves linear redundant information. Il]

The computer is becoming more and more powerful day by day.
As a result, the use of digital images is increasing rapidly. Along with
this increasing use of digital images comes the serious issue of storing
and transferring the huge volume of data representing the images
because the uncompressed multimedia (graphics, audio and video) data
requires considerable storage capacity and transmission bandwidth.
Though there is a rapid progress in mass storage density, speed of the
processor and the performance of the digital communication systems,
the demand for data storage capacity and data transmission bandwidth
continues to exceed the capabilities of on hand technologies. Besides,
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the latest growth of data intensive multimedia based web applications
has put much pressure on the researchers to find the way of using the
images in the web applications more effectively. Internet
teleconferencing, High Definition Television (HDTV), satellite
communications and digital storage of movies are not feasible without a

high degree of compression. As it is, such applications are far from
realizing their full potential largely due to the limitations of common
image compression techniques. [2]

There are a number of various methods in which image files can be
compressed. There are two main common compressed graphic image
formats namely Joint Photographic Experts Group (JPEG, usually
pronounced as JAY-pehg) [3] and Graphic Interchange Format (GIF)
for the use in the Internet. The JPEG method established by ISO
(International Standards Organization) and IEC (International Electro-
Technical Commission) is more often used for photographs, while the
GIF method is commonly used for line art and other images in which
geometric shapes are relatively simple.[3]

A. Principles of Image Compression
An ordinary characteristic of most images is that the neighboring

pixels are correlated and therefore hold redundant information. The
foremost task then is to find out less correlated representation of the
image. Two elementary components of compression are redundancy and
irrelevancy reduction. Redundancy reduction aims at removing
duplication from the signal source image. Irrelevancy reduction omits
parts of the signal that is not noticed by the signal receiver, namely the
Human Visual System (HVS). In general, three Upes of redundancy can
be identified: (a) Spatial Redundancy or correlation between
neighboring pixel values, (b) Spectral Redundancy or correlation
between different color planes or spectral bands and (c) Temporal
Redundancy or correlation between adjacent frames in a sequence of
images especially in video applications. Image compression research
aims at reducing the number of bits needed to represent an image by
removing the spatial and spectral redundancies as much as possible.

B. Classification of Compression Technique
There are two ways that we can consider for classi$ing

compression techniques-lossless vs. lossy compression and predictive
vs. transform coding. Lossless vs. Lossy compression: In lossless
compression schemes, the reconstructed image, after compression, is
numerically identical to the original image. However lossless
compression can only achieve a modest amount of compression. An
image reconstructed following lossy compression contains degradation
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relative to the original. often this is because the compression scheme
completely discards redundant information. However, lossy schemes are
capable of achieving much higher compression. Under normal viewing
conditions, no visible loss is perceived lossless.[5]

Wave let Transforation :

wavelet Theory deals with both discrete and continuous cases.
Continuous wavelet transform (cwr) is used in the analysis of
sinusoidal time varying signals [3]. cwr is difficult to implement and
the information that has been picked up may overlap and results in
redundancy. If the scales and translations are based on the power of
two, DWT is used in the analysis. It is more efficient and has the
advantage of extracting non overlapping information about the signal.
2-D transform can be obtained by performing two l -D transform. Signal
is passed through low pass and high pass filters L & H (the scaling
function or the low pass filter is defined as eq. (l) and wavelet function
or the high pass filter is defined as eq. (2)), then decimated by a factor
of 2, consisting 1 level transform, thus splitting the image into four sub-
bands referred as LL, HL, LH &. HH (Approximation, Horizontal
Detail, vertical Detail, and Diagonal Detail respectively). Further
decomposition is achieved by acting upon four sub-bands. The inverse
transform is obtained by up sampling all the four subbands by a factor
of 2 and then using reconstruction filter 15,6,7).

di,oQ) - 2i '' O(2' t - k)
(r)

(2)V 1,oQ) = 2i/2 ry(2i t - k)
Properties and advantages of Haar Wavelet Transform:
The Properties of the Haar Transform are described as follows:

* Haar Transform is real and orthogonal. Therefore

ル =ル
* (3)

〓

〓

〓

=

=

Hr-t - Hrr ......(4)
Haar Transform is a very fast transform.
The basis vectors of the Haar matrix are sequency ordered.
Haar Transform has poor energy compaction for images.
Orthogonality: The original signal is split into a low and a high
frequency part and filters enabling the splitting without
duplicating information are said to be orthogonal.
Linear Phase: To obtain linear phase, symmetric filters would

have to be used.
Compact support: The magnitude response of the filter should be
exactly zero outside the frequency range covered by the
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transform. If this property is satisfied, the transform is energy
invariant.

* Perfect reconstruction: If the input signal is transformed and .

inversely transformed using a set of weighted basis functions and
the reproduced sample values are identical to those of the input
signal, the transform is said to have the perfect reconstruction
property. If, in addition no information redundancy is present in
the sampled signal, the wavelet transform is, as stated above,
ortho normal [8].

The advantages of Haar Wavelet transform as follows:
1. Best performance in terms of computation time.
2. Computation speed is high.
3. Simplicity.
4. HWT is efficient compression method.
5. It is memory efficient, since it can be calculated inplace without a

temporary array.
Procedure for Haar Wavelet Transform:

To calculate the Haar transform of an array of n samples:
l. Find the average of each pair of samples, (n/2 averages).

2. Find the difference between each average and the the steps of the
samples it was calculated from. (n/2 differences).
3. Fill the first half of the anay with averages.
4. Fill the second half of the array with differences.
5. Repeat the process on the first half of the array.

Linear Algebra Methodology:
To apply the averaging and differencing using linear algebra .We

can use matrices such as At, Az, A3,....... An. That peform each of the
steps of the averaging and differencing process.

1. When multiplying the string by the first matrix of the first half of
columns are taking the average of each pair and the last half of
columns take the corresponding differences.

2. The second matrix works in much the same way, the first half of
columns now perform the averaging and differencing to the
remaining pairs and the identity Matrix in the last half of
columns carry down the detail coeffrcient from step i.

3. Similarly in the first step, the averaging and differencing is done
by the first two columns of the matrix and the identity matrix
carrix carries down the detil coefficient from previous step.

4. To simpliff this process, we can multiply these matrices together
to obtain a single transform matrix (W:Al A2A3) we can now
multiply our original string by just one transform matrix to go
directly form the original string to the final results of step 3.
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5. In the following equation we simplify this process of matrix
multiplication. First the averaging and differencing and second
the inverse of those operation. [9]

Conversion process:
Convert the array form (2D) to (1D) in order to block the same

values in one location as big as possible of the new array and to reduce
the pointers which are used in the encoding stage. In this proposed two
types of conversions are used in order to have a highest compression
ratio:

.i. Horizontal Converting:
Here, the type of convert is horizontally see figure (2), i.e., it takes

the first row then follows the second row with the end of the first one
and so on till the end of array.

:*"Rc vt

'"" Rc
一　　　　　（一　́
一^ F.>

;"->

F.">

Pn' N -+

Fig -l: Horizontal converted array.

.i. Vertical Converting:
Here, the type of conversion is vertical see figure (3), i.e., ittake the
first column then it will be followed by the second column, the first
element form the second column comes after the last element from
the first column and so on till the end of the array.

| 1 ,'l

一２

Ｚ

Ｆ

）

Ｆ

）
ヤ

Ｆ
▼

Ｉ
▼

―

十

Fig -2: Vertical converted anay.
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Run―Length Encoding(RLE):
Probably the simplest coding scheme that takes advantage of

the context is run-length coding which is used by Macintosh pICT file
format. RLE works by looking for the same value multiple times in a
row. The basic idea is " if a data d occurs n consecutive times in the
input stream, replace the n occurrence with the single pair nd. n
consecutive occurrences of data item are called a run length of n, and
this approach to data compression is called run length encoding or
RLE.[l0]

V=indKl)&No=3
i=二十2

Gct indt.n=ind sizc

1)=11ldtCi■
(i<n)st{no<255)

I,こ《1)=indt〔・ 1)
&tコ嚢(1)=ind(112

Outd(S)〒 indt(1)
S=S■ 1

Outd(S>:0
0utd(S■ 1)三nO
Outd(S■ 2造訂
s=s■3

Fig -3: Algorithm of RLE

Israa

Proposed algorithm:
Input: Read the image from the user.
Output: Saving the result data in a file.
Proces:
Step 1: Performing a 2D wavelet transform using haar wavelet over
the image.
Step 2: Enter the value of quantize value between (2 to 8) and we use
8 (give the best compression ratio with saving the feature of the
image.
Step 3: Quantize image base on quantize value.
Step 4: Converting the quantized value from 2D to lD by using
horizontal or vertical.
Step 5: Encoding the converted value using Run-Length Encoding
(RLE) and write in a file.
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Reconstruct algorithm :

Input : Reading the header and data from the encoded file.
Output: Image file.
Process:
Stepl: Decoding the data using RLE decoder.
Step2: Converting the decoded data from lD to 2D.
Step3: Dequantizing the converted data.
Step4: Performing a 2D inverse wavelet transform.

Fig -5: Reconstruction flowchart
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RESULTS AND DISCUS SIONS
This project deals with the implementation of the haar wavelet

techniques and RLE for compression input image. As shown in table (l)
the compression Ratio (cR) which is the ratio of the number of nonzero
elements in original matrix to the number of nonzero elements in
updated transformed matrix:

CR - Round(l- compressed _file _size
100%.¨ ¨̈ 。̈(5)uncompressed _,fi\" _ size

The quality of the reconstructed image is measured using peak Signal
to Noise Ratio (PSNR) as define in equation (6), and mean square error
(MSE) as define in equation (7) :

湘=鳥薯Σ階にの一如F……o

(6)

Tabel-1:The flle size with cR&MSE&PSNR

As shown in table (l) there is small
converting Horizontal converting the seem to be the same and cR is
between 32o/o and 72Yo that is good ratio and the average rang of psNR
as about 4l these results are very much acceptable in most cases except
in medical application where no loss of information is be guaranteed. '

At present, the most widely used objective distortion measures is
the PSNR. That can easily be computed to represent the deviation of
the distorted image from the original image in the pixelwise sense.
However, in practical viewing situations, human beings are usually not
concentrated on pixel differences alone, .*..p for particular
applications such as medicar imaging, where pixelwise precision can be
very important. The subjective perceptual quality includes surface
smoothness, edge sharpness and continuity, piop.i background noise
Ievel, and so on. Image compression techniqu.. indu.. uu.]ou, types of
visual artifacts that affect the human viewing experience in many
distinctways, even if the psNR level is adjusted to be about.q*i i;i,
generally agreed that psNR does not correrate weil with the visual
quality perceived by human beings, since psNR is computed by adding

ｉｌｅ

ｍｃ

Ｆ

ｎａ

File size Compress
File size

CR 4ヽSE PSNR Compress
File size

CR MSE PSNR

Vertical Converting Hori zontal Converting
Rose 257.lKB 130KB 49% 39.1 130.lKB 49% 3 39.1

Lenna 257KB 175.lKB 32% 4 36.09 173.6KB 32% 4 36.04
257.2KB 170KB 34% 34.71 169.5KB 34% 34.51

Mount 1024KB 510.lKB 50% 40.35 521.3KB 49% 2 40.35
Space 1042.lKB 381.3KB 63°/。 1

′
十 284.4KB 72% 1 48.13
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the squared differences of individual pixels without considering the
spatial interaction among adjacent pixels. Some work tries to modify
existing quantitative measures to accommodate the factor of human
visual perception. One approach is to improve PSNR by putting
different weights to neighboring regions with different distances to the
focal pixel. Below example for our files:

Orginal image After vertical
converting compriton

After horizontal
converting compriton

CONCLUSION
A picture can say more than a thousand words. However, storing an

image can cost more than a million words. This is not always a problem
because now computers are capable enough to handle large amounts of
data. However, it is often desirable to use the limited resources more
efficiently. For instance, digital cameras often have a totally
unsatisfactory amount of memory and the internet can be very slow. In
these cases, the importance of the compression of image is greatly felt.
The rapid increase in the range and use of electronic imaging justifies
attention for systematic design of an image compression system and for
providing the image quality needed in different applications. wavelet
can be effectively used for this purpose. A low complex 2D image
compression method using Haar wavelets as the basis functions along

181



Image Compretion Using Wavelet Transform With RIe 
Israa

with the quality measurement of the compressed images have been
presented here. As for the further work, we proposed to use
Multiwavelet Transformation may be get highest compression ratio or !

use Wavelet Packet Transform.
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ABSTRACT

In this paper we introduce new crasses of sets called maximal ra, -open sets,
maximal &n * -open set, minimal z* -closed sets, minim al arn r-closed sets, &n* -
semi maximal open sets and &nr- semi minimal closed sets, and investigate some
of their fundamental properties.

INTRODUCTIoN
In 2003 F. Nakaoka and N. oda [1] introduced the nation of

maximal open sets and minimal closed sets in topological spaces, and in
1968, N.v. velicko [2] introduced the nation of d-open set. The
concept of minimal-structure space was introduced in 1996 by H. Maki
[3], and in2007 , Al-Asadi B. J.[4] defined the nation of em- -open set.

_ In this paper we join among those concepts and introduce new
classes of sets called maximar mx-opensets, maxi mar 0m*-open set,
minimalrnr-closed sets, minimalan*-closed sets, &n*- semi maximal
open sets and on.r- semi minimal closed sets. we also investigate some
of their fundamental properties.

Preliminaries
Definitions.l.l[3].
(1)Asubfamily m* of thepowerset p(X) of anonemptyset X is
called a minimal structure (briefly, rz -structure) onX if Q e m* and.
X e my. Each member of my is said to be mx _openand the
complement of an mx-openset is said to be my-closed set. we denote
by (X,my) the m -structure space.
(2) Let(x,mx)be an z -strucfure space, for a subs et A of x , the my -
closure of A andthe m*-interior of A are defined as follows:
(i) *x-cl(A)=O{r:Ac F,X\F em*}
(ii) my-int(A)=U{U:(J c.A,(J e mx }
Lemma.l.2 [3l.Let (x,mx)be an zr -structure space , for a subset A of
X , the following hold:-
(1) m*-cl(X\l;= X\m*-int(A) and m*-int(X\l)= X\m*_ct(A)
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if Ac″χ,then

(5)

″χ―int〔4)=/

(3)  If  ∠⊆3,  then  ″χ―ご(/)⊆″χ―CJ(3)  and
″χ―int7)⊆ ″χ ―intc)

(4)∠⊆″χ―ご(/)and“χ―mt(И)⊆И
″χ―ご(″χ―ご(И ))=J72χ ―ご(И ) and

my -int(my - int[a)) = nrx -int(A)

Lemma. 1.3[5 l. Let (X,mx)be an lz-structure space and A bea
subset of X. Then x emx-cl(A) iff Un A*0 , for every (J em*
containing x.
Definition .1.4 [4]: Let (X ,m *) be an m-structure space, for a subset ,,4

ofX
(i)The 0m* -interior of A is defined by

0m). -int(A) =U{(/ : m* - cl((I) c A,U e m*) I is called 0m * -open iff
0m* -int(A)=A and the complement of A is called 0m* -closed.

(ii) A point x of X is said to be a 0m* -cluster of a subset A if
m* -cl (U)l,q + ( for every m x -open set U containing x. The set of
all 0m* -cluster points of A is said to be 0m.r -closure of A and

denoted by 0m* -cl(A).

9nt * -(Maximal and Minimal)
Definition 2.1:- A proper nonempty mx-open set (resp. z, -closed set)

U of X (resp. V of X) is called a maximal rr, -open set (resp. minimal
z* -closed set) if any mx -open (resp. rz, -closed) set which contains U
is either X or U (resp. contained in V is either g or Y).

Definition 2.22- A proper nonempty &n.r-open set (resp. 0m* -closed
set) U of X (resp. V of X) is called a maximal tu*-open set (resp.

rninimal On*-closed set) if any &nr-open (resp. On*-closed) set which
contains U is either X or U (resp. contained in V is either ( or Y).
Remark 2.3:-
(1) The concept of maximal mr-open sets and maximal&nr,open sets
are, in general, independent as seen from the following example (2-4)
(2) The concept of minimal z, -closed sets and minimal onr-closed
sets are, in general, independent as illustrated in the following example
(2-4)
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Examples 2.4:-(l)Let X:{a,b,c,d} and m*:{d
,X, {a}, {c},{c,d}, {a,b}, {a,b,c} }
Then {a,b} iszr-open and On*-open (since {a,b}:On*-int({a,b})).
Clearly {a,b} is not maximal mx -openbut maximal)m *-open.

Now note that {c,d} is m*-closed and 0mr-closed(since {c,d} is the
complement of {a,b}).Clearly {c,d} is not minimal rn, -closed but
minimal 0m*-closed.
(2)Let X:{a,b,c,d,e}and m*:{ d,X,{a},{b},{c},{d},{e} }. Then we

note that every singleton set is mx-open and &n*-open. clearly every
singleton set is maximal mx-openbut not maximal Onr-open.

Now it is clear that every set in the m*-closed sets is 0m* -closed and it
is minimal lz, -closed, but not minimal *rn*-closed.
Theorem 2.52- Let A be a proper nonempty subset of X. Then A is a
maximal grn*-open(resp. maximal mr-open) set iff X\A is a minimal
0m*-closed (resp. minimal z, -closed) set.
Proof:- Let A be a maximal em*-open (resp. maximar m*-open) set,
then AcX or AcA. Hence / cX\A or X\A cXW. Therefore by
Definitions (2.1 and2.2) X\A is a minimal on*-closed (resp. minimal
re, -closed).

Now, Let X\A be a minimal 0mr-closed (minimal ,,, -crosed) set,
then / cX\A or X\A cX\A. Hence AcX or A cA which implies that
A is a maximal Onr -open (resp. maximal mr-open).
Theorem 2.6:-The following statements are true for any m-structure
space X
(1) Let A be a maximal &n*-openset and B be a lrn*-openset. Then
AUB=X or Bc.A.
(2)Let A and B be maximal&n*-open sets. Then AtJ B = X or B:A
(3)Let F be a minimal ?rnr-closed set and G be a hrn*-closed set. Then
F|rG=0 or FcG

(4)Let F and G be minimal&n*-closed sets. Then F lG = d or F:G.
Proof:-
(1)Let A be a maximal tu*-open set and B be a amr-openset. If AU

B:X, then we are done. But if AU B * X, then we must prove that B cA.
NowAUB*X means BcAUB and AcAUB. Therefore AcAUB and
A is maximal ern* -open and also AU B is imr-open. Then by definition
(2.2) AUB:X or AU B:A, but AU B + X, then AU B:A which implies
B cA.

く
υ
０
０



0m, -maximal sets and firn r -minimat sets in minimat spaces

Umilkeram and Bassam

(2)Let A and B be maximal 0m*-open sets .If AUB:X, then we are
done .But if AUB*X, then we must prove that B:A. Now AUB*X
means AcAUB and BcAUB. Now AcAUB and A is maximalemx-
open, then by definition (2.2) AUB:X or AUB:A but AUB*X,
therefore AU B:A which implies B cA. Similarly if B cAU B we
obtain AcB .Hence A:B.

(3) Let F be a minimal amr-closed set and G be a 0m*-closed set.If F
lG = g ,then there is nothing to prove .But if F O G * Q , then we must
prove that FcG. Now if Fn G* d, then FnGcF and FnGcG. Since F
fl G cF and given that F is minimal g,r* -closed, then by definition(2.2)
F fl G:F or FO G:0 . But F0 G* d then F0 G:F which implies FcG.
(4)Let F and G be two minimal firn*-closed sets. If Fn G:0, then there
is nothing to prove. But if F(^l G* 0, then we must prove that F:G. Now
if Fn G* 0, then Fn GcF and Fn GcG. Since FnGcF and given that
F is minimal emr-closed, then by definition (2.2)F lG:F or F0 G:/.
But F0 G * 0, then F[lG:F which implies FcG. Similarly ifFn G cG
and given that G is minimal &n*-closed then by definition F[lG:G or F

0G:0. But FnG * Qthen F0G:G which implies GcF. Hence F:G.
Theorem 2.7:-
(1) Let A be a maximal 0m*-open set and x be an element of X\A. Then
X\AcB for any Am*-open set B containing x.
(2)LetA be a maximal &n*-open set.Then either of the following (i)
and (ii) holds:

(i) For each xeX\A and each*mr-open set B containing x, B:X.
(ii) There exist 0mr-open set B such that X\AcB and BcX.

(3) Let A be a maximal onr-open set .Then either of the following (i)
and (ii) holds:

(i) For each xeXW and each*rnr-open set B containing x, we have
X\AcB

(ii) There exist *m.r -open set B such that X\A:B* X.
Proof :- (l) since xe X\A, we have B cA for any 0m* -open set B
containing x, then AUB:X by theorem (2.6(l)). Hence X\AcB.
(2) If (i) does not hold, then there exists an element x of X\A and 0m*-
open set B containing x such that BcX, and by (l) we get X\AcB.
(3) if (ii) does not hold, then for each m*- open set B we have X\AcB,
hence for each xeX\A and each *rn*-openset B containing x we get
X\AcB.
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Theorem 2.82-Let A,B,C be maximal 9mx-open sets such that A#8. If
A n B c C, then either A:C or B:C.
Proof:- Given that A0BcC. If A:C, then there is no thing to proof.
But if A* C, then we must prove that B:C. By using theorem (2.6(2))
we get
BnC : BO(Cn X) : B0(C n(AUB))

: B l^t((Cn A) U (Cn B))
:(B n(cnA)) u(Bn(cnB))
: (An B) U (C n B) [since An B'c C]
: (AUC) n s
: X0 B : B [since AU C:X].

This implies B cC also from the definition of maximal 9rn*-open set it
follows that B:C.

Theorem 2.92-Let A, B, C be maximal ern*-open sets which are

different from each other, then (A0B)e(AOC).
Proof:-Let (AnB)c(A0C). Then (AnB) U(CnB) c(Af^lC) U(Cn
B), Hence
(AU C) fl B ccn (AU B), Since AU C:X (theorem (2.6(2)),we have X
0 B cC 0 X which implies B c C. From the definition of m{ximal em x -

open set it follows that B:C. contradiction to the fact that A , B and C

are different from each other. Hence (An B) c (AO C). 
I

Theorem 2.10:-
(l) Let F be a minimal &nr-closed set of X. If xe F, then f lC for any

0nr-closed set G containing x.

(2)LetF be a minimal }rnr-closed set of X, then F:fl {G: >{e G, G is

Onr-closed setlfor any element x of F.

Prooft - (1) Let F be minimal lrnr-closed set containing x and G be

2rnr-closed set containing x such that FaG. this implies that F0GcF
and F0Gr. / But since F is minimal &nr-closed, by definition (2.2) Ff^l

G:F which contradictions with the relation FnGcF. Hence FcG.
(2)By (l) and fact that F is 0mr-closed containing x we get Fc 0 {G:

G is?rnr-closed set) cF. Hence we have the result.

Theorem 2,ll:- (l) Let F and Fr (I e A) be a minimal 0mr -closed sets.

If F c U Fl , then there existst, l" e A s.t F:F1.
(Z)LetF and Fi (I e A) be minimal 2mr-closed sets. If Fro Fl for any l.

e A, then (UE, ) nF:/.
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Proof:- (l) Let F and Fr (r e A) be minimal &n*-closed set with Fc U
F1 . we must prove that F0 Fx * tfor some .tr.e A,. If Fn Fx:$ for each
.tr"e /y, then F1 cX\F for each)"e A, and hence Fc U F1 cX\F which is
a contradiction. Now as Ffl Fx * 0, then Ff-) Fr cF and FO Fi c F,,,
since Ffl Fi cF and given that F is minimar or*-closed then by
definition(2.2)F fl Fr:F orF0 Fx:0. ButF0Fr* {,thenF1 Fr:F
which implies FcF1. similarly if Fn F1 c Fl and given that Fl is
minimal
0m*-closed, then by definition(2.2) FO Fr:F1or Fl^l Fl:/. But FnFi
+ Q,then Ffl Fr:Fl which implies F1cF. Hence F:Fl.

(2) Suppose that (Ufr1 0F* Q,thenthere exists l. e As.t. F R F1, * p .

By theorem (2.6@)), we get F: Fr which is a contradiction to the fact F
;r Flfor any l, e AHence (UEr; fiF:$.

0m*-semi (maximal and minimal)
Definition.3.l:- A set A in (X, mr) is called a mx-semi maximal open if
there exists a maximal mr-openset u such that ucA c mr-cl(l[). The
complement of am*-semi maximal open set is called a m*-semi
minimal closed set.
Definition 3.2:- A set A in (X, m*) is cailed d tu*-semi maximal open
if there exists a maximar on*-open set U such that ucAc m*-d(uj.
the complement of a*m*-semi maximal open set is called u il*-semi
minimal closed set.
Remark 3.3:-
( 1) Every maximal m x -open (resp. minimar rr, -crosed ) set is m r -semi

maximal open (resp. rr, _semi minimal closed).
(2) Every maximal on * -open (resp. minimar on r -crosed ) set is 0m * -semi maximal open (resp. 0m*-semiminimal closed).
Remark 3.4:-

(1) In general we can not speak about the converse of remark(3.3(r,2))
because any ,rn*-semi maximar open (resp. mx-semi maximar ;;;"
) set A is not 0mr-open(resp. mr-open)and by definition of
maximal &n* -openset (resp. maximar *r -opinset) A must be 0m* -
open set (resp. mr-open) and not contained in any &n*-openset
(resp. zr -open set) .

(2)rf Aison*-open (resp. mr-open)set, then &n*-semimaximar open
set (resp. nr -semi maximal open set) and maxim ar ern*-open set
(resp. maximal mx-openset) are equivalent
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Theorem 3.5:-If A is a On*-semi maximal open (resp. rz* -S€rti
maximal open) set of X and A cBc mx-cl(A), then B is a firnr-semi
maximal open (resp. m*-semi maximal open)set of X.
Proof: since AisOn*-semi maximal open (resp. m*-serni maximal
open), there exists a maximal1m r -open (resp. maximal m * -open) set U
such that UcA c. m * -cl(U).Then UcA cB c m r -cl(A) c z, -cl(U) [by
lemma(l.2)]. Hence UcB c m*-cl(U). thus B is 9rn*-semi maximal
open (resp. rz* -Semi maximal open).

Theorem 3.6:- A subset F of X is CIn*-semi minimal closed (resp. mr -

semi minimal closed) iff there exists a minimal 0m*- closed (resp.

minimal m*- closed) set G in X such that m* -int(G) cFcG.
Proof:- Suppose F is &nr-semi minimal closed(resp. mx -semi minimal
closed) in X. By definitions (3.1 and 3.2) X\F is firnr -semi maximal
open (resp. m*-semi maximal open) in X, therefore, there exists a

maximal Atnx- open (resp. maximal m*- open) set U such that UcX\F
c. m*-cl(U) which implies zr-int(X\U):Km*-cl(U) cFcX\U [by
lemma(1.2)). put G:X\IJ, so that G is minimal 0,r*- closed (resp.

minimal zr- closed) [by theorem (2.5)), such that mr-int(G) cFcG.
Conversely, suppose that there exists a minimal 0m* - closed (resp.

minimal z, - closed) set G in X such that mr-int(G) cF cG. Hence

X\G cX\F cX\ mr-int(G): t/tx-cl(X\G)[by lemm (1.2), therefore there
exists a maximal On*- open (resp. maximal m*- open)set U:X\G such

that UcX\Fc mr-cl(U), that is, X\F is 1rn*-semi maximal open (resp.

mr-semi maximal open) in X. It follows that F is &nr-semi minimal
closed (resp. rnr -serni minimal closed).

Theorem .3.7 z- If G is 9rn * -semi minimal closed (resp. m * -semi

minimal closed) in X and if mr-int(G) cFcG, then F is also &nr-semi
minimal closed (resp. rz, -semi minimal closed) in X.

Proof:- Let G be firn*-semi minimal closed (resp. mr-semi minimal
closed) set of X. Then [by theorem (3.6)]there exists minimal 9rnr-

closed (resp. minimal z, - closed) set H in X such that z, -int(H) cGc
H. Hence zr -int(H) c. mr-int(G) .FcGcH. It follows rz, -int(H) cF
cH, therefore F is 0m*-semi minimal closed (resp. m*-semi minimal
closed) set in X.
Definition 3.8:-Let (X, mr) be a minimal structure space, And Y be a

subset of X, then mr:{Yn U: Ue mr\ is called subminimal structure
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and (Y, mr) is called subminimal structure space (briefly, subminimal
space). And hnr:{YnU: Ue tu*}

Theorem 3.9:- Let Y be an open subspace of X and A cy. If A is a
$m*-semi maximal open (resp. mr-safii maximal open) set of X, then
A is also 0m*-semi maximal open (resp. rz, -semi maximal open) set of
Y.
Proof :- . If A is a 0m* -semi maximal open (resp. m* -semi maximal
open) set of X, there exists a maximal*m*-open (resp. maximal m*-
open) set u such that UcAc m*-cl(lJ). Hence U is a subset of y, since
U is fur*-maximal open (resp. maximal m*- open) in X, YfiU:U is
maximal 0m*-open (resp. maximal mr- open) in Y, and U:y0UcyO
AcYfl m*-cl(U), that is UcA c mr-cl(IJ). Hence Ais Am*-semi
maximal open (resp. rzr -semi maximal open) set in Y.
Theorem 3.10:- If A1 and A2"re 0m*-semi maximal open (resp. m*-
semi maximal open) set of X1 and X2 respectively, then ,{1x 42 is a lrn*
-semi maximal open (resp. zr -Semi maximal open) set of X1xX2.
Proof:- For i:1,2 there exists maximal }rnr- open(resp. maximal m*-
open) set U1 such that U; cA; . ntXi-cl(U;), therefore, it is clear that
U1 x U2 c ,A.1 x ,A.2 - nt x t-cl(U1 ) x m *, -cl(IJ 2): * *,*.r,-cl(U1 * Uz). Hence A.1

xA2 is on*'semi maximal open (resp. z, -semi maximal open) set of
X1xX2.
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ABSTRACT
Relativiley concept has been used in mathematics specially in module theory. We

study in early search a fully stable modules relative to an ideal which considered
generalized of fully stable modules. The object of this work is to study the
endomorphism rings of fully stable modules relative to an ideal.

INTRODUCTION
an R-module M is said to be projective, if for every R-epimorphism

f :A-+B (A and B are R-modules) and every R-homomorphism
g: M -+ B, there exists an R-homomorphism h: M -+ A such that
g = f " h fl). Zelmanowitz in [2] called an R-module regular if each
finitely generated submodule is a projective direct summand. M. S.
Abbas in [3] called a submodule 1/ of an R-module M is stable if
0(N) eN for each R-homomorphism d of i/ into M. An R-module M is
fully stable if all its submodules are stable. A ring ,R is stable if it is
stable R-module. M.S. Abbas investigated the basic properties of this
class of modules and he proved that if M regular then, M is fully stable
iff S= Endo(M) is commutative [3].A submodule Nof an R-module M
is said to lie over a direct summand of M if there exists a direct
decomposition M =P@Q with PcN and Nne small in M [\.
Nicholson in t41 calls an R-module semi-regular if every cyclic
submodule lies over a projective direct summand. In [5] a generalization
of fully stable modules, namely fully stable modules relative to an ideal
is introduced. An R-module M is called fully stable relative to an ideal A
of R, if d(N)eN+MA for each submodule N of M and each R-
homomorphism 0: N --> M l5).It is an easy matter to see that M is fully
stable, if and only if 0@R) _c xR for each x in M and R-homomorphism
O:xR-+Ml3). And in [5] we proved, an R-module M is fully stable
relative to an ideal A of R if and only if for each x,y in M with
y 4 xR+ Itt[A implies annp(x)c annp(y) if and only if
onnr(ann,,(r))Eg)+W, for each x in M. In this work, we study the
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endomorphism ring of fully stable modules relative to an ideal. A
necessary condition for fully stable relative to an ideal of the
endomorphism ring for modules is studied, that is, if Mbe an R-module,
s = Enda(M) and A be an ideal of s and s is a right fully stable ring
relative to A, then ker(p) c ker(7) implies that y e sB +&4, for all B,y e s.

Throughout this paper R an arbitrary commutative ring with unity and
all modules will be unitary right R-module. we use the notation < for
the submodules. The right (resp. left) annihilater of a subs et x of
arbitrary ring R (not necessary commutative) is denoted by , - anno(x)
(resp. {-ann*(X)).For an R-module M, S=End*(M) and Eee will
respectively stand for the endomorphism ring of M and injective
envelop of M.

RESULTS
Let M be an R-module we say that s is commutative modulo MA

(where A is an ideal of R) if (f " d@) - @ . f)(x) e It[A for each

-f ,g in s and x in M. It is clear that if s is a commutative ring, then s is
a commutative modulo MA for each non-zero ideal A of R. In fact, ,S is
commutative if and only if S is commutative modulo MA (where I is
the zero ideal). It is proved in [3] that, if M is a fully stabls R-module,
then Endp(M is a commutative ring. For fully stable modules relative
to an ideal we have the following.

Proposition (2.1): If M is fully stable R-modure relative to an ideol A of
R, then S -- End*(M) is commutative modulo MA.

Proof: Let -f,geEnd*(M) and xeM. since M is a fully stable
module relative to A, "f(xR)c.xR+MA and g(xR)c.xR+M,{ by [4,
Theorem (3.2)), thus there exist r,,r, € R and
wt,w2 e MA> -f(x)= xrt +wt and g(x) _ xr2 +w2. Hence,
U " d@)-G" "f)(x) = \r2+*tr2+ -f (wZ)_y2rt_.2r1_ g(wr).a

The converse of Proposition (2.1), need not be true in general. For
example, consider the ring z of integers. Since End*(R)=R [l], thus
the endomorphism ring of Z is commutative modulo nZ for each n in Z,
but Z is not fully stable relative ro each proper id,eal of Z [5, (2.3)(3)].

Recall that, a submodule Nof an R-module M is said to lie over a
direct summand of M if there exists a direct decompos ition M = p @ e
with PcN and Nne small in M [e. an R-module M is said to be
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projective, if for every R-epimorphism f :A-+B (A and B are R-

modules) and every R-homomorphism g:M -+8, there exists an R-

homomorphism h:M ->l such that g= f "h [1]. Nicholson in [4] calls

an R-module semi-regular if every cyclic submodule lies over a

projective direct summand.

For the converse of Proposition (2.1), we suggest the following
definition.

Definition (2.2): A submodule N of an R-module M is said to lie over a
direct summand relative to an ideal A of R if there exists a direct
decomposition M =P@p such that Pc.N and NfiQc.MA. Mis said

to be semi-regular relative to A if every cyclic submodule lies over a

direct summand relative to A.

Every direct summand of an R-module lies over direct summand
relative to zero ideal and hence lies over direct summand relative to
each non-zero ideal of R. The converse needs not be true. For example,

consider Zp as Z12-module, it is clear that H = {A,a,4,6,8, t o1 is not direct

summand, while I/ lies over direct summand relative to itself. Also, if
every cyclic submodule of finitely generated R-module M lies over
projective direct summand relative to small ideal A of R, then M is a
semi-regular.

Examples and Remarks (2.3):
L Recall that, an R-module M is said to be regular if each finitely
generated submodule is a projective direct summand L21.If M is semi-
regular R-module relative to an ideal, then M need not be regular
module. For example, Q as Z-module is semi-regular relative to each

non-zero ideal, while it is not regular module.
2. Recall that, An R-module M is called principally quasi-injective
(shortlly, PQ-injective) if each R-homomorphism from a principal
submodul e of M into M can be extended to an R-endomorphism of M
[6]. It is clear that, if every cyclic submodule of an R-module M is a
direct summand, then Mis PQ-injective [6], and semi-regular relative to

each ideal.
3. Every regular R-module M is PQ-injective and semi-regular relative

to each ideal. Since in regular module every cyclic submodule is a

direct summand [2], thus M is PQ-injective and semi-regular relative to

each ideal by using (2).
4. Q as Z-module is semi-regular relative to each non-zero ideal of Z.

But it is not semi-regular relative to zero ideal.
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5. There is no direct relation between semi-regular R-module
relative to an ideal A of R and fully stable R-module relative l. For
example, since every vector space vp of dimension n, for each n> I is a
semi-simple module, then by using (2), vr is a semi-regular relative to
zero ideal of F, while Zp is not fully stable relative to zero ideal of F [5,
(2.3)(14)). On the other hand, Zp as Zp-module is a fully stable relative
to each ideal in particular, it is fulry stable relative to H ={0,4,8}, [5,
corollary (3.5)]. But, it is not semi-regular relative to H. since there
exists principal ideal r ={6,1,4,6,8,t0;, which does not lie over direct
summand relative to H.

For the converse of Proposition (2.l), we have the following.

Proposition (2.4): Let M be pe-injective R-module and M be semi-
regular relative to an ideal A of R. If End *(M) is commutative modulo
W, then M is ofully stable module relative to A.

Proof, Let // be a cyclic submodule of M and f : N -+ M be any R-
homomorphism. By hypothesis, there exists a direct decomposition
M=P@Q with pcN and efiwstvlA. Since M is pe_injective, then
there exists an R-homomorphism g: M -+ M > slN = 7. Now, let p be
the projection map of Monto P. For each x in .n/, x= p+q, forsome
peP and qeQnN. Then -f(x)=y+I, for some yep and t e e-
Hence, (p " d@) = p@(x)) = p(-f (x)) = p(y + t) : y. On the other hand,
@" p)(x)= s(p@))= g(p(p+q)): s@)= -f(p)= y+t _ f(q). Since the
endomorphism ring of M is commutative modulo MA, then
I - "f (q) = y + I - f (q) - y = (g " d@) - (p "sxx) e A,IA. Since I _ S@) = t _ .f (q)
, q e MA and MA is fully invariant submodul e of M, we have I e MA.
Thus -f(x)-yetVL4, so /(x) ep+tuIAe N+lul4. Therefore, ,A/ is stable
submodule relative to A.a

It is proved in [3] that, if M be an R-module in which every cyclic
submodule is a direct summand and s:Endp(a4) is commutative, then
M is a fully stable module.
For fully stable modures rerative to an idear we have the foilowing,
which is foollowes from Remark (2.3)(2).

corollary (2.5): Let M be qn R-modure in which every cycric
submodule is a direct summand and A be an idear of R. If s = Enda(M) is
commutative modulo MA, then M is afuily stabre rerative to A.a
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From Proposition (2.1) and Proposition (2.4), we have the following.

Corollary (2.6)z Let M be a PQ-injective R-module and semi-regular
relative to an ideal A of R. Then M is frlly stable module relative to A if
and only rf S = End^(M) is commutative modulo MA.o

From above corollary with Remark (2.3)(3), we have the following
corollary which is a generalization of that on fully stable module, if M
be a regular R-module. Then M is fully stable module if and only if
Endn(M is commutative [3].

Corollary Q.7)z Let M be a regular R-module. Then the following
statements are equivalent for an ideal A of R.

l. M is fully stable module relative to A.
2. S is commutative modulo MA.a

Proposition (2.8): Let M be PQ-injective R-module in which every
cyclic submodule lies over a direct summand relative to an ideal A of R.

If S is a rightfully stable ring relative to K = Homr(M,MA), then M is a

frlly stable module relative to A.

Proof. Let xR be a cyclic submodule of M and a: xR -+ M be any R-
homomorphism. Let I = Homn(M,xR). It is clear that I is a right ideal of
,S. Define 0:I-+S by 0(0)=a"P, foreach PeI. Itisclearthat d isa
well-defined and it is easily matter to see that 0 is an S-homomorphism.
Now, since S is a fully stable ring relative to K, then
eU) eI+ ^fiiS = I + K and by hypothesis, there exists a direct

decomposition M =P@ g) P gxR and QfixRe W. Then x= p*q, for
some p in P and q i, QnxR. Now, since M is PQ-injective, then a can

be extended to R-endomorphism of M say g. The natural projection p
of M onto P belong to I. Hence, a(x)=d(p+q)=a(p)+a(q)=
a(p(p))+ s@) = (0(p))(p)+ s(d.And since 0(p) e I + K, thus there exists

-f el and heKt@(p))(p)=-f(p)+h(p) exR+MA and since MA is a

fully invariant submodule of M, then S(d e IvU. Hence,

a(x) e xR+ MA.a

From Remark (2.3)(2) with Proposition (2.8), we have the following
which is a generalization of that, if M be an R-module in which every
cyclic submodule is a direct summand and Endp(M is commutative,
then M is a fully stable module [3, Lemma(2.5), p. 18].
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corollary Q.9): Let M be en R-module in which every cyclic
submodule is a direct summand and A be on ideal of R. If s = End*(M)
is afully stable ring relative to K=Ho**(M,MA), then M is afully
stable module relative to A.o

corollary (2.10): Let M be o PQ-injective R-module and semi-regular
relative to an ideal A of R. If s = End *(M) is fuily stable ring relative to
K = Hom^(M,I,IA), then M isfully stable module relative to A.a

From Remark (2.3)(3) with above corollary, we have the following
which is a generalization of that on fully stable module, every regular
module with fully stable ring of endomorphism is a fully stable module
[3, Corollary (2.6), p. 18].

corollary (2.11): Let M be a regular R-module ond A be an ideal of R.
If s = End*(M) is afully stable ring relative to K = Hom^(M,AlA), then M
is afully stable module relative to A.o

Recall that, if M and B are two R-modules.
tuf- Zlm(il. Bcogenerutes Mif o= nka@)

Q e Hon *(B,M)

B generates M if
ttl.

leHetR(M,81

In the following we study necessary condition for full stability relative
to an ideal of endomorphism rings.

Proposition (2.12): Let M be an R-module generates ke(p) for each
Qes=End*(M) and A be an ideal of s. Then, s is a rightfully stable
ring relative to A, iff f ker(p)Eker(y) implies that yesp+sA, for oll
0,y e s.

Proof, (=). For each aer-ann.(p), pa=O, so Im(a) c.ker(p), hence
lm(a)c.ker(y), thus Td=0, that is d er-annr(r). By [5, propositin

(2.8)l we have y e Sp + SA.

(e). If y e ( - ann"(r - ann,(B)), we show that ke(p) eker(y).
Vxeker(p),r=f=, d,(m,) where a,:M ->ker(p) and m, e M,Vi =1,...,t.
Thus fa, =0,Vi = 1,...,t, so ydi =0,Vi =1,...,t.It is follows that xeker(y).
By hypothesis 7 e sp + sA. [5, corofiary (3.5)] comprets the proof.o

As dual results of proposition (2.12) we have the following.
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Proposition (2.13): Let M be an R-module which is a cogenerate of
Mlp(M) for each geS:Endo(M) and A be an ideal of S. Then Srs a
right fully stable ring relative to A,iff tf y(U)=p(M) implies that
yeSB+SA, for each y,0eS.
Proof, (-+). Let ae (.-ann.(p), then d0=0 so lm(Dcker(a), then

Im(y) 
= 

ker(a) and hence a e ( - ann"(y). By [5, Propositin (2.8)],
yeSp+SA.
(e).Let y€r-anns(-ann,(B)), we show that y(M)e p(M). If not, then

1mo e M > y(m) e B(M), thus the natural epimorphism n: M -+ Mlp(M) is a
non-zero. Then ao:Mlp(M)-+M with o(y(m,)+p(M))*0. Define

f :M-+M by .f(m)=o(m+P(M)).Therefore o is a well-defined R-
homomorphism. Then (f " y)(m) = o(y(m) + p(M)) * O, while

"f0@)=o(p(m)+p(M))=o(0(M)=0, Ymeu. Thus .fy*0 and 7p=0, which is
a contradiction. Hence, by hypothesis 7 eSB+SA. Therefore ,S is a
right fully stable ring relative to A,15, Corollary (3.5)l.r:

Notes that, the condition in Proposition (2.12) and (2.13), not used in
the necessary condition.

Recall that an R-module M is distinguished if ann,(I)+O, for all
maximal ideal 1of R [7]. Then the following statements are equivalent
for an R-module M.
l. M is distinguished.
2. M contains a copy of every simple R-module.
3. Every non-zero finitely generated R-module is dualizable with
respect to M (that is (J' =Homn(U,M)+0 for every finitely generated R-
module A U|a

Recall that the module C is a cogenerator of mod-R if for each M in
mod-R, o= n ke(/) [1].

detuh R(M.c)

The following theorem appears in [7].
Theorem (zJ$z Let M be an R-module. Then M is distinguished if and
only if E(ltI) is a cogenerator for mod-R.o

It follows from the above theorem that if M is injective R-module,
then M is distinguished if and only if it is a cogenerator for mod-R [7].

Theorem (2.15): Let M be a distinguished R-module and A be an ideal
of S'= End,,(E(M)). Then S' is a right fully stable ring relative to A if
ond only rf r@(t t)) e P@(M)) implies that y e S'p + SA for all y, g e S'.
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Prο (プ (⇒).Suppose that S'is a fully stable ring relat市 e to И and
/,β CS′ With /(E(」 7))⊆ β(E(″))by the Sallne proof of PrOpositin

(2.13), with replacing ル「 by E(」り and S by S′  we have that,
/∈ Sβ +SИ .

(←).Since Lfis distinguished R_module,then by Theorem(2.14),E(1の

cogenerates for mOd_R,  in particular E(1の  COgenerates
E(ノイ)/β(E(ν)),∀β∈S′.  By hypothesis and the same proof Of
Proposition(2.13),with replacing ν by E(ノン)and S by S′ we have that,
s′ is a fuHy stable ring relative to И。□

Corollary(2。 16):五θ′ν bθ itteε″ッθ′いWり4g″お乃θグR_″οα″ルα″グИ bθ
α″ノルα′げ
・
S.動θ″Sな α″

`g力

′ノ物/Jy s″わた″ルg漁グ♭″ソθゎИ/α″グο″タ
//(ν)⊆β(ν)′″η″θs″α′/c軍ア+"ル″α〃/,β∈S.□

Prο(/By using Theorem(2.15)and E(1の =」И(because νis an
itteCt市 eR…mOdule).□
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ABSTRACT
Toxoplasmosis is a common infection that occurs in humans and other warrn-
blooded animals usually caused by the parasite Toxoplasma gondii (7. gondii). lt
causes serious problems to the pregnant women that lead to incidence an abortion.
This study was aimed to investigate the alterations in the levels of vitamins (A, Bo,

C, D and E) and some trace elements Zn, Cu, Fe, and Mg in the sera of women with
toxoplasmosis with a history of congenitally infected new born, and compare them

with the results of age matched healthy volunteers as control group. Thirty five
patients with positive anti-T gondii (lgc) antibodies and l5 healthy individuals were

included in this study. The levels of serum vitamins were measured using high
performance liquid chromatography technique, while serum Zn, Cu, Fe and Mg
concentrations were measured using atomic absorption spectrophotometry.
Although, there was no significant variations in serum Zn,Cu and Mg levels, serum

Fe exhibited significant depression in its concentration in the patients group

compared to the control. However, serum vitamins (A, Bo, C, D and E) were
observed to be decreased significantly in patients when compared with those of
control group. In conclusion, the results indicated that the levels of antioxidant
vitamins and Fe may have an important role to increase possibility of exposure to

toxoplasmosis in women.

INTRODUCTION
Toxoplasmosis is an inf'ection caused by the protozoan 'l'oxoplasma

gondii (7. gondii) and is contracted either congenitally or by eating food
Toxoplasmosis infection caused by the Toxoplasma

contaminated with cat faeces containing infectious oocysts or tissue

cysts. It is a cosmopolitan disease, where it is a common disease
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affecting women in different countries of the Arab world. For example,

in Iraq, it has been reported an infection rate with toxoplasmosis of
34.7% among pregnant women in Baghdad tl]. In fact, T. gondii is an

obligate intracellular parasite with two phases life cycle, the first phase

called the intestinal phase which occurs in cats only (wild and

domesticated cats) and mainly lead to produce oocysts. While the

second phase called extra intestinal phase, which occurs in all infected

animals (including cats) and eventually lead to produces zoitocysts [2].
The disease toxoplasmosis can be transmitted to humans via ingestion

of food or water contaminated with oocysts shed by cats, by ingesting

tissue cysts in undercooked, uncooked or raw meat, and via contact with
cats faeces (directly or indirectly through the soil) [3]. Also, it can be

transmitted transplacentally when a woman is infected with
toxoplasmosis while she is pregnant. It is important to note here that, if
the woman is infected before she is pregnant, transplacental

transmission will not occur 14,51.
It has been found that a strong humoral and cellular immune response

can be induced against T.gondii in an infected host. Therefore, cell-
mediated immunity is considered as a main factor responsible for
resistance against this parasite [6].
In toxoplasmosis, like others human diseases, free radicals, such as

superoxide radicals, hydrogen peroxide and hydroxide radicals, and

other reactive oxygen species (ROS) are constantly formed in the

human body. The major defence system against superoxide involves a
family of metalloenzymes, called superoxide dismutases, by which
superoxide is converted to oxygen and H2O2 [7]. So the degradation of
superoxide produces hydrogen peroxide, but while hydrogen peroxide is

not as potent an oxidising agent as superoxide, it is still dangerous to the

cell. Hydrogen peroxide is therefore removed by two peroxidatic types

of enzyme, catalase and peroxidase [8]. Catalases decompose hydrogen

peroxide into water and oxygen, whereas peroxidases reduce hydrogen

peroxide to water.
Vitamins, minerals and trace elements play an important role in the

prevention of many age-associated diseases t9] and in maintaining
normal immune and cognitive functions [10]. Aerobic organisms are

protected against free radicals by enzymatic and non-enzymatic
antioxidant defenses [ 1]. Non-enzymatic antioxidants include vitamin
A, vitamin C, vitamin E and elements such as zinc (Zn), copper (Cu)

and magnesium (Mg).
Vitamin A is a fat soluble vitamin and essential for the immune system,

cellular differentiation, and the maintenance of the respiratory
epithelium [2]. Moreover, it has anti-infective, anti-inflammatory and

anti-oxidant activities. Vitamin C, also known as ascorbic acid, it is a
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water soluble vitamin that is known as one of the most powerful non-
enzymatic antioxidant in human body. This vitamin acts as an electron
donor, reducing agent, in several non-enzymatic reactions [3].Vitamin
E is also classified as a fat soluble vitamin; it also has antioxidant
properties for protecting cells against the accumulation of the
dangerously reactive peroxide compounds [1a].
Trace elements have important functions in the human body. They are

required in low concentrations and essentially they serve as very
important cofactors for many antioxidant enrymatic reactions, e.g. Cu
and Zn as cofactors for cytoplasmic Cu/Zn-superoxide dismutase (SOD)
and Fe or Mn superoxide dismutase types (which bind either iron or
manganese) [5]. Trace elements have also an important role in
production of T lymphocytes (T-cell), which have a central role in cell-
mediated immunity [16]. In fact, all activities of human tissues and
organs depend on minute mineral and element concentrations that act as

an enryme biocatalyst. It has found that the trace element Zn is
important for immune function and participates in many important
immune processes. Magnesium (Mg) is one of the important
elements that contribute to the synthesis of proteins, nucleotides, lipids,
and carbohydrates. Trace element Fe plays a key role in supplying
oxygen for tissues where it is involved in the heme structure of
hemoglobin ll7). The present study was conducted to obtain
information and to clarify the relationship between antioxidant vitamins
as well as trace elements with toxoplasmosis. This was achieved by
investigating the alteration in serum levels of vitamins (A, Bo, C, D and
E) and trace elements zinc (Zn), copper (Cu), iron (Fe), and magnesium
(Mg) in Iraqi women with Toxoplasmosis.

rhecurre",*,o,Hff ff.f,::,f lL'#I;?f3i'chunit/corege
of Medicine/ Al-Nahrain University in Baghdad, Iraq between October,
2010 and July, 2011. The randomly selected study group comprised of
35 female patients with toxoplasmosis with mean ages of 45.5 t 12.6

years. The control group comprised of l5 healthy female volunteers
with mean ages of 40.4 + 16.8 years. Blood samples were collected
from Al-Khadimiya Hospital in Baghdad, Iraq. All sera were collected
in the morning.
The healthy volunteers were free from acute or chronic pathologies,
clinically evident at the moment of examination. Sera were collected
from patients before drug administration. Patients with toxoplasmosis
were diagnosed through clinical and serological examinations.
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Blood samples were taken from all subjects in accordance with standard

procedure; 5 mL of blood was collected from the vein in evacuated

iubes without adding any anticoagulants. Collected blood samples were

allowed to clot. The blood samples were centrifuged at 3000 rpm for l0
min; sera were transferred and stored in plastic vials at - 4 oC, until

further analysis.

TRACE ELEMENTS ANALYSIS :

Sera were diluted 10 folds with de-ionized water and then analyzed,by

completely controlled atomic absorption spectrophotometer (AA-6200;

Shimadzu, Kyoto, Japan), to determine the levels of Cu, Zn,Fe and Mg

elements in sera of the studied groups.

VITAMINS ANALYSIS
In order to measure the vitamins levels, the samples were prepared by

adding 50 pl of l5o/o 5-sulphosalicylic to 400 pl of serum, then mixed

and centrifuged at 3000 rpm for l0 min. The supernatant was taken and

diluted l0 folds with distilled water, then filtered using millipore filter
paper. All samples and standard solutions of vitamins were

thromatographically analyzed by High Performance Liquid
Chromatography (HPLC), Shimadzu (Kyoto, Japan) which consisted of
a system controller model SCL-10 AVP, a degasser model DGU-l2A,
two liquid delivery pumps model LC-8AVP, UV-Visible detector model

SPD-1OAVP, and injector model SIL-10A, equipped with 20 pl sample

loop. The HPLC system has been interfaced with computer via a

Shimadzu class-VP5 chromatography data system program supplied by

the manufacturer; Epson LQ-300 printer model P852A (Japan).

STATISTICAL ANALYSIS
Statistical analysis was performed using SPSS program, version 16.0.

Variables were expressed as mean * standard deviation (SD). Data were

analyzed using independent sample Student's / test. Significance was

assigned for p values <0.05 with 95% Confident Interval.

RESULTS AND DISCUSSION
The serum trace elements concentrations for zinc, copper, iron and

magnesium were found to be (Zn:1.119 * 0.048 mglL), (Cu: 1.091 +

O.lg2 mg/l), (Fe 0.027 t 0.006 mg/l), and (Mg: 19.4 + 1.018 mg/l)in
patients with toxoplasmosis, these levels remained without significant

variations compared with those of healthy individuals controls (Zn:

1.119 * 0.059 mg/l), (Cu: 1.096 + 0.238 mg/l), (Fe: 0.035 + 0.013 mg/l),

and (Mg: 20.29 + 3.393 mg/L) at (p<0.05), Figure 1. But, at p<0.1,

serum Fe concentration (Fe: 0.027 + 0.006 mg/l) was significantly
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lower in women with toxoplasmosis than those with healthy individuals
control (Fe: 0.035 * 0.013 mg/l).
The results obtained for serum vitamins A, Bo, C, D and E
concentrations were (A: 38.233 + 4.521 mglL), (Bo: 4.038 + L2l2
mg/l), (C: 1.058 +0.221 mg/l), (D: 18.556 r2.l88mg/l) and (E: 4.183 +

0.75 mgll) respectively in patients with toxoplasmosis, Figure 2. These

results were lower than those obtained of controls (A: 43.727 + 2.718
mg/l), (86: 13.187 + 3.135 mgil), (C: 1.615 + 0.093 mgll), (D:28.085 +
2.188mg/l) and (E: 13.644 + 1.036 mglL) in healthy individuals,
respectively. Serum vitamins (A, Bo, C, D and E) were observed to be

decreased significantly (p<0.05) in patients with toxoplasmosis when

compared with those of the control group.

Zn mean Cu mean Fe mean

Figure-l: Serum Cu,Zn, Fe and Mg concentrations (mg&) in the control (n = 15) and the

Toxoplasmosis patients (n = 35) shown as mean +SD (p < 0.05).
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The trace elements and antioxidant vitamins play important roles in

human health rather than their intoxication. It has been confirmed that

the presence of various trace elements is essential for human body,

where they are responsible for many biochemical, immunological, and

physiological activities. Furthermore, it was found that there is an

alteration in the trace elements concentrations levels, such as Zn, Cu,

Mg and Fe, associated with some human diseases [18]. However, our

results show that toxoplasmosis somehow led to decreased Fe levels in

sera. This is the first study that gives a clear indication of the

relationship between toxoplasmosis and deficiency in iron among all

trace elements. It has been reported that iron deficiency affects 20-5A %

of the world's population. Therefore, it represents the most common

trace element deficiency worldwide [9]. It has been observed that this
deficiency in iron usually associated with impairments in cell-mediated
immunity and reductions in neutrophil action, and also associated with
decrease in peroxidase activity, particularly myeloperoxidase activity.
In general, it leads to lower the ability of body to resistance disease

[20]. Although, the results obtained show a decreased in serum iron
level of toxoplasmosis patients relative to that of control value, the trace
elements Zn, Cu and Mg levels did not show variation in their
concentrations level. In other words, toxoplasmosis did not affect the
Zn, Cu, Mg-linked enzyme systems, such as SOD, catalase, carbonic
dehydrogenase, alcohol dehydrogenase, alkaline phosphatase and

ATPase [2].
Unlike trace elements, the results obtained show that vitamins (A, Bo, C,

D and E) levels were significantly decreased in patients with
toxoplasmosis when compared to controls. Because of free radical
formation can induce oxidative stress, the decrease in the levels of
vitamins A, C and E (non-enzymatic antioxidants) in patients with
toxoplasmosis may be due to the increased tumover for preventing
oxidative damage in these patients, suggesting an increased in defense

system against oxidant damage in toxoplasmosis disease. It has been

reported that vitamin A is required for adaptive immunity and plays a

role in the evolution of T both-helper cells (Th-cells) and B-cells [21].
Also, it was reported that vitamin 86 is involved in immune function,
where it promotes lymphocyte and interleukin-2 production. There is a
positive association between B6and interleukin-2 122, 23]. Therefore,
the results obtained in this study suggest that the significant lowering
determined for vitamins A and 86 ma! be the reason for the decrease of
the immunity to toxoplasmosis.
Finally, vitamin D also exhibited decreasing in toxoplasmosis patients
compared to controls. No one has referred to the relationship between
toxoplasmosis and vitamin D, but the decrease in vitamin D level here
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may be regarded to an imbalance in calcium metabolism. However, the
reason(s) for vitamin D deficiency in patient with toxoplasmosis should
be further investigated.
This is the first study indicating that the levels of some vitamins
significantly decrease in patients with toxoplasmosis; this may possibly
affect some specific enzyme systems, which can, consequently, exhibit
serious pathology, including hepatitis, pneumonia, blindness, and severe
neurological disorders.
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