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INSTRUCTION FOR AUTHORS
1. The journal accepts manuscripts in Arabic and English languages.

Which had not been published before.
2. Author (s) has to introduce an application requesting publication

of his manuscript in the journal. Four copies (one original) of the
manuscript should be submitted. Should be printed by on the
computer by laser printer and re produced on ,{4 white paper in
three coppice with floppy disc should be also submitted.

3. The title of the manuscript together with the name and address of
the author (s) should typed on a separate sheet in both Arabic and
English. only manuscripts title to be Vped again with the
manuscript.

4. For manuscripts written in English, full name (S) of author (s) and
only first letters of the words (except prepositions and auxiliaries)
forming title of the manuscript should be written in capital letters.
Author (s) address (es) to be written in small letters.

5. Both Arabic and English abstracts are required for each
manuscript. They should be typed on two separate sheets (not more
then 250 words each).

6. References should be denoted by u number between two bracket
on the same level of the line and directly at the end of the sentence.
A list of references should be given on a separate sheet of paper,
following the interactional style for names and abbreviations of
journals.

7._ {henever possible, research papers should follow this pattem:
INTRODUCTION, EXPERIMENTAL (MATERIALS AND
METHODS), RESULTS AND DISCUSSION and REFERENCES. AII
written in capital letters at the middre of the page. without
numbers or underneath lines.

8. The following pattern should be followed upon writing the
references on the reference sheeL sumame (s), intials of author (s),
title of the paper, name or abbreviation of the journal, volume,
number, pages and (Year). For books give the author(s) name(s), the
title, edition, pages, publisher, place of publication and (year).

9. A publication fees in the amount of ID. 50 thousand is charged
upon a Receipt of the paper and 25 thousand upon the acceptance
for publication for their rD.7s thousand should be paid for the
cditorial board.
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Comparison of Antimicrobial Activities of Methanol Extracts of Juglans regia against

Staphylococcus aureus, & Slreptococcus mutQns with Ciprofloxacin: Inl:itro 
Najah, yehi, and Kifah

The increasing failure of chemotherapeutics and antibiotic resistance

exhibited by pathogenic microbial infectious agents has led to the

screening of several medicinal plants for potential antimicrobial

activity, and the plant extracts were found to have potential against

microorganisms (3,4).
Or.er the rrlst fe',,i'decadcs- there h:s 1..-en ntttclt itrtt'r.-'<t it, ttatttt-nl

products as sources of nerv antinricrobial agents. Dit'ferent extracts frotrt

traditional medicinal plants have been tested (5). Ir4any reports show the

effectiveness of traditional herbs against microorganisms. As a result,

plants have become one of the bases of modern medicine (6).

There is a continuous need of new antimicrobial components due to

rapid emergence of multidrug-resistant pathogens and explosive

dreadful infectious diseases (7). Plants are natural source of
antibacterial agents. Plant-derived medicines have been a part of our

traditional health care system, and the antimicrobial properties of plant

derived compounds are well documented. Herbal medicines are more

effective and less harmful as they have negligible side effects. They

exhibit low mammalian toxicity and can be handled (6, 8). In Ayurvedic

system of medicin es Juglans regia is reported to have potent activity for
dental complaints. The juice of the green husks, boiled with honey, is a

good gargle for a sore mouth and inflamed throat. A piece of the green

husks put into a hollow tooth, eases the pain. Decoction of the stem bark

is us;fuI in dental complaints (9). Antifungal, antibacterial and

antioxidant activities of this plant have also been described by (10, 1l).

The health benefits of walnuts are usually attributed to their chemical

composition. Walnuts are a good source of essential fatty acids and

tocopherols (12).
In the present investigation, the methanolic stem bark extracts of

Juglans regia were evaluated for antimicrobial activity against common

human pathogen

MATERIALS AND METHODS
Preparation of methanol extract:

Twenty five grams of the material
methanol and allowed to stand for 24 hrs

volume was reduced to one-third. The

filtration and stored in a refrigerator at 4oC

Inoculums preparation :

was soaked in 100 ml of
followed by boiling until the

. 

extracts were obtained by

The tested bacteria firstly isolated from saliva patients suffering from

dental carries and gingivitis on mitis salivarius + bacitracin medium and

identification by API-20 Strep. system (bioMerieux, France) for S.

mtttans, and on Brain Heart Infusion agar for S. aureus (13). Seven

colonies of the strains were inoculated to Brain Heart Infusion broth and
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Tli:;!'"*2:l:i.::n!:Tl:ll*hanoric bark extract or rugtans regia against s.

incubated at 37° C fOr 22_24h.The turbidity was attuSted with sterile
broth tO cOrrespond tO the O。 5ヽ4cFarland standards.
Agar、″eH diffusion lnethOd

Antibacterial act市 ity of methanolic stem bark extracts were tested
using agar well difftlsiOn methOd(14).The micrObial inOculum was

standardized at O.5 McFarland. 2001[1 0f bacteria 
、vcrc asepticaH卜 ′

11ltloduじ cd and sprcad uslllg cOttOn s、 vabs On surtace ofヽ 4uHcr HiltOn
tlじ〔lr PI〔ltes A、、eH OfabOut 6.01lllll dianleter、 vith sterilc cOrk bOrcr、 vas
〔lscpticaHy punched On each agar plate. 50μ

1 0f the l■ ethanOlic stclll
bark 01｀ J ″θgノα、vere introduced intO the weHs in the plates.A negative
conti・ol 、vcH 、vas t00 madc with 50μ 1 0f the extracting sOlvcnt
(nlethan01).ciprofloxacin was used as pOsitive cOntrol.Plates were kept
in lanlinar f10w fOr 30 nlinutes for pre difftlsiOn Of extract t0 0ccur and

then incubated at 37°Cおr24 hOurs.A■ er incubatiOn aH the plates were
observed fOr zOnes of inhibitiOn and the diameters Of these zOnes were

鵠I飛 .rintt」寵:ぼL翼|∬瀧ぶ『。F訛‖誠淵rl∬財堂and expressed in mnl(15).

Statistical analysis:The results were calculated as inean diameter Of

zone ofinhibitiOn in mm tt standard deviatiOn(mean tt sD).By

ANOvA analysis.

RESuLTS AND DIScussloN
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Comparison of Antimicrobial Activities of Methanol Extracts of Juglans regia against

Staphylococcus aureus, & Slreptococcus mutans with Ciprofloxacin'- InVito
Najah, Yehi, and Kifah

Figure- l : Inhibition zone (mm) of methanolic bark extract of Juglans regia against

S. mutans compared with Ciprofloxacin.
l=negative control. 2= Juglans regia.3= Ciprofloxacin.

Figure-2:Inhibition zone (mm) of methanolic bark extract of Juglans regia against

S. aureus compared with Ciprofloxacin.
l:negative control. 2= Juglans regia.3= Ciprofloxacin.

Antimicrobial activities of various other parts of Juglans regia have

already been studied with different microorganisms. (16) reported the

growth inhibition effect of Juglans regia bark extract against gram

positive (S. aureus and S.mutans), gram negative (8. coli and

P.aeruginosa) and pathogenic yeast (C. albicans). (17) studied the

antimicrobial activity of Juglans regia leaf extracts, in which they

reported the zone of inhibition ranged from 15.8-17.6 mm against P.

acnes, 11.3-15.7 mm against S. aureus and 12.9-15.5 mm against S.

epidermidis by disc diffusion method. The chemical composition,

antioxidant potential and antimicrobial activity were studied in the fruits

of six walnuts (Juglans regio) cultivars Franquette, Lara, Marbot,

Mayette, Mellanaise and Parisienne) produced in Portugal. Their

亀
・
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antimicrobial act市 ities were checked against gram positive(3α σ′〃郷

::::よlalB〔
「

::サうだ;券:″:1: :修みみを#麓
σ°θσνS α″/θ″S)and graFn negative

2οsα,  Esθ力θr′ε力Jα  σο′∴  Klebs′θ′′α
ρ′θν″ο′liCり and fungi(Cα ″冴あ αあたα″s,cryp′οσοσσz/s″θψ /“α″s),
revealing acti宙 ヶ against the di■brent tested inicroOrganisms(18,19).
Antibacterial properties Of thc plant illaterial inay be dtle to the presence

01｀ Piに l101ic じ01llpoullds, lcl pじ l10ias, alka10ids, llavOnoids and steroids

(20)It is rel)ol‐ lcd tllal lea、 cs A・011l Jノ・ごgた′L.c01ltain i110110tcrpclles
alld scsquiterpcnes, and tlle bark cOntains ketOncs like juglone,

regio10ne,sterol and flavonOid(21,22).

レlethanol extract、vas fOund tO be mOre eRQctive Of the extracts as
anti-11licrObial against the Oral inicrol10ra.This study has cOnflrined the

llI出 :71sT露 雲 i∬ r翼』

h饉
'thus ttppo面 ng送 ぉkぬК

ly おr various rllicrobial diseases Of
hard tissues in the Oral cavity.
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Insecticidal Activity of Aqueous and Methanol Extracts of
Apricot Prunus qrmeniaca L. Kernels in the control of
Tribolium confusum Duvar (coleoptera: Tenebrionidae)

Ilind S. Abdulhay
Dcpartrnent oIBiorogr'. correge orScierrce, University orBaghdad. t3aqhdad. Iraq

[(cceived 271212.012 - Accc'pted ZOt6,2012
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j,,slrl e*^J nljJ+rr cJ)a d&-;rsj .,;*^LiJr )L{J iJ+Jr ,',,Fr.Jr or ,,,;i:.-it l:.i,^ji Jl q+in*.,.l!orrUt .u"rr^_.lt ,r*&a,.^,-A*lrYt Ltrr.tt .r'i
.t++ 4i"i U-6 cl. >t*, t4.-fl,;.r.fr1l"ura:-lts. 

;;*arrl-r,_r_lSj ri,_i*^iJl JJrJ

ABSTRACT
The present study revealed the insecticidal activity of aqueous and methanolextracts of apricot Prunus armenioca L. kernels on .oniur.d flour beetle Triboliumconfusum Duval. Extracts were prepared in the ,ute ori.s,,-j, ro, rs and 20mg mr-r.Two methods were adopted: tne nist one consists on un in.o.poration of waterandmethanol extracts in the artificial diet of adults and the second concerns anabdominal application on 4th instar larvae and adults. Insect responses variedaccording to extract and concentration. After 7 days, the icr, ,ulu", were estimatedto be 54.85 4 and 4.192 mg mr-r whire, after 14 days were li.oD and. z.3g4mg mr-rrespectively for aqueous and methanol extracts. It was found that T. confusumlarvae and adutts were more susceptible to the methanol extract compared withaqueous extract' Increasing the concentration and ingestion time incieased thetoxicity of extract on insect. Extracts topicaily appried oi r. ,inyusum reveared hightoxicity caused by methanor and aqueous p. armeniaca kerners extracts. Arsolmethanol extracts was more active compared to the uquaou, extracts. For allextracts, mortality was higher for larvae than adults.

:1,:::T flr:::ll :1!-ertafen 
on apricot kernels insecticidat activity and its resuttssuggest that apricot kerner extracts courd be promisinf fb, ;;;i;';fiffi;';

and environmentally safe for control confused flour beetle.

INTRODUCTION
armeniaca L.) is a member of the Rosaceae family,
pear, peach, and other stone fruits. Apricot fruit, beint
carbohydratcs, organic acids, urirrcral .le,renis uni

Apricot (Prunus
along with apple,
a rich source of

7
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vitamins, is one of the most familiar crops worldwide [l].It has been
used in folk medicine as a remedy for various diseases including
hemorrhages,infertility, eye inflammation and spasm [2]. Apricot is a
quite valuable fruit that can be processed into numerous different
products (e.g. jam and fruit .iuice).The seeds of its kemel are by-
products of the apricot processinr indtrstn'. The k,-'rnels are used in the
treatnrent of asthma, coughs, acute or chronic bronchitis and
constipation. Also, kernel oil has been used in cosmetics as a

pharmaceutical agent [3,4].
Apricot kernels contain amygdalin D(-)-mandelonitrile p-

gentiobioside [5,6] belongs to cyanogenic glycoside, which are

phytoanticipins widety distributed in more than 2500 different plant
species [7] including economical important plants like white clover,
linum, almond ,sorghum, rubber tree and cassava [8]. Also, it is found
in most stone fruit seeds and bitter almonds, they are considered to have

an important role in plant defense against herbivores due to bitter taste

and release of toxic hydrogen cyanide upon tissue disruption [9]. D-
amygdalin is the main component of apricot seed extract [10] which
contains various amounts of amygdalin depending on cultivars. It is

reported that bitter cultivars contain higher amygdalin than sweet
cultivars [5]. Overconsumption of seeds containing high amount of
cyanogenic glycoside might cause acute or chronic toxicity in human
beings and animals [11]. However, recently, interest in amygdalin is

gradually increasing due to a derivative of amygdalin, that is, laetrile
(vitamin B l7), which use as secondary cancer chemotherapy and

antineoplastic agent has been encouraged [0,12]. Nevertheless, the
cancer-preventive effrciency of laetrile has not been proved yet, and it is
reported that no permission could be obtained from the U.S. Food and

Drug Administration for the use of vitamin B 17 as a drug in the

treatment of patients [13] while, in traditional Chinese medicinal
amygdalin can be used in medicine for preventing and treating
migraine, hypertension, chronic inflammation, and other reaction source

diseases, most important of all, amygdalin is used as a medicament for
the treatment of cancer[4]. Amygdalin, which has been isolated from a

large number of species, is primarily restricted in the generative parts of
the plants, the fruits and seeds of Rosaceae[5,l5].Small quantities of
amygdalin have, previously been reported from foliage [6].

Numerous reports concerning the physicochemical characteristics of
apricot seeds are available in the literature [17,18], but lacks the
insecticidal activities of apricot kemels. Thus, the objective of the
present study was to determine the insecticidal activities of aqueous and

methanol extracts of P. armeniaca L. kernels on confused flour beetles

Tribolium confusum Duval (Coleoptera: Tenebrionidae), which is one of
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the most abundant and injurious insect pest milled grain and stored
products, such as flour, cereals, meal, beans, spices, pasta, and even
dried museum specimens, both adults and larvae feed on grain dust and
broken kernels, but not the undamaged whole grain kernels [19]. It also
showed a resistance to several traditional synthetic insecticides
cotntnonly used as grain protectants [20,21.|.'l'he insecticiclal activifv ol'
llllill) plairt dcrl\rl.l\cs asi.unst scvelal storeci-prociuct pests has been
clenronstrated [22,23,21,25).

MATERIALS AND METHODS

INSECTS REARING
Cultures of T, confusum were obtained from a laboratory rearing

rnaintained on arlificial diet of wheat flour mixed with yeast (95:5 w/w)
at a constant temperature of 30 + loc and70+5oh r.h, in darkness [26].The adults were moved to new rearing medium every 2 days, this
procedures allowed us to obtain T. confusuru larvae and adults used in
tests.

PLANT MATERIAL
Fresh Apricot fruits (p. armeniaca L.) were collected at their

optimum commercial maturity in Baghdad, Iraq in 2010. Apricot flesh
was removed from_ fruits; the apricot outer shell was washed with tap
water and air-dried at 34I loC for about 2 weeks, the outer shell of
apricot was cracked manually to obtain the kernel ,which were dried
then pulverized to powder using an electrical grinder, and packaged in
plastic bags for preservation until used.

PREPARATION OF EXTRACTS
Aqueous extracts were prepared by adding (2og) of pulverized

kernel to (200 ml) distilled water in a glass flask, and miied for 15
minutes on a rotary shaker (200 rpm). The solution was incub ated for 24
h at 25"c. Thereafter, it was filtered through whatman No.l filter
paper, then the extracts was taken to dryness on oven at 40.c.
Following the same steps for the preparation of methanol extract except
replacing distilled water by methanol and the mixture was filtered and
methanol was removed by rotary evaporator to give the crude methanol
extract [2] .The dried extracts were kept at4"C.

In order to test the effect of the aqueous extract (2g) of dry matter
were taking and dissolved in (100m1) of distilled water to obtain a final
concentration of 2omg ml't1zvo1.rhe control was prepared by the same
way but extract application was excluded .whil; f:or testing the dry
substance results from extract in methanol (2g) were taken and
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dissolved in(3ml)of methanol,completed to(100ml)by diStilled water

to obtain the same concentration 20mg ml‐
1,contrOl was(3ml)methan01

completed to(100 ml)by diStilled water.An extracts were kept in

airtight bottles at 4°C for further studies.

BIOASSAYS
Preparillg thc conccntration 2.5,5,10,15,20 11lg nll‐

l, assayed for

toxicity bioassay by:

1.Toxicity by topical application

One lllicroliter of each concentration and control、 、.ere abdorllinaHy

applied to adults aged bet、 veen10-14 days old and 41l illstar larvac

according to[27]on the mean 3.23mm length,and O.40mm head
capsule width(■ ve replications).The mOrtaliり rate Was recorded a■ er

2,4,24,48 and72 hours.[28].The Calculation of mottality rate was

corrected for control mortality according to Abbott's correc● on[29]:

腕→争携×100
Where:Mt=mottality rate of treated insect(%),MC=moiality rate of

control(%),MO=Corrected mottality rate(%).

2.Toxicity by ingestion

The method described by[30]was adOpted,using wafer discs
prepared from artiflcial diet. Ten discs were treated with each

concentration of apricot seeds water and methanol extract(5μ l).Ten

other discs were treated either with water or methanol alone as control.

The solvent was anowed to evaporate during 24 hours at 27± 3° C。

After evaporation ofsolvent,two treated discs were placed in each glass

vial(2.5 cm diamo X 5.5 cm high)where ten unsexed adults of r
εοttS″″ (10‐ 14 days old)were then introduced(■ ve replicates).Each

7 da/ys,the number of dead insects was recorded during 2 weeks[22,

31].

STATISTICAL ANALYSIS
Mottality data were analyzed with SPSS sofhare[32].Probit

analysis was used to detellllinate LC50 Values.Data were analyzed using

one―way analysis of variance(ANOVA)The reSults were expressed as

means tt Standard de宙ation(SD)and were statistically signincant at p=

0.05,Duncan test was used.

RESULTS AND DISCUSSION

TOXICITY BY TOPICAL APPLICAT10N
During the experiment,larval and adults mortality rate increased

constantly in time(Fig。 1,2,3 and 4).StatiStical analyses showed

10
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significant effect in methanol extracts. The comparison activity between
aqueous and methanol extract showed that methanol extracts were moretoxic than aqueous extract in all treatments. At 20 *g ,ri;
concentration there was a significant toxic effect reaching rooil of all
period of time on larval and adurts, but for the same concentration, with
aqLreous extracts. mortality rate did not exceed 70o/o and 55o/o for larval
and adults, respecriveiy .

Figure- I : Mortality rate of T.confusum larvae treated by topical application withmethanol extracts of p. armeniaca kernel
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TOXICITY BY INGESTION
The toxic activity of aqueous and methanol extracts against T.

confusum adults by ingestion showed increase in adult mortality rate
(Table 1). Firstly, after 7 days no mortality was noted for the aqueous

extracts concentration2.5,5, 10 mg ml'r and were low for 15, 20 mg ml-

', compared with the highest mortality caused by methanol extracts
concentration. The LC56 values were estimated to be 54.854 and 4.192
mg ml'l respectively for aqueous and methanol extracts (Table 2). After
two weeks, high toxicities of methanol extracts were observed, varied
between 56% with 2.5 mgml-r and 94%with20 mg ml-r, and the LC56

values were 77.079 and 2.384 mg ml-r respectively for aqueous and

methanol extracts (Table 3). Hence, kernel methanol extract were more
toxic than aqueous extract and T. confttsunr adults were more
susceptible to methanol extract compared with aqueous extract.

12
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Increasing the concentration and ingestion time increased the toxicity of
extract on insect.

Table-l: Toxic effbcts caused by ingestion of flour discs treated with apricot seeds

Concentration
(m,q nrl-f _

Extract

a(l ucous

rrrethanol

aqueous

ruethanol

I 0 aqueous
methanol

I 5 aqueous
methanol

20 aqueous

methanol

7 (days) I4 (davs)

0±Ob
45± 7 91 ac

O±Ob
50±7.07a

O±Ob

10± 1.22b

56±5 54 ac

14±381b
65± 12.25a

18±280b
62■ 1037a     76■ 1084a

5± 1.22b 25±5.25 bc

66± 11.94a      85■ 791a

11± 4 bc 34±675b
82±5.71a   

‐
   94±652a

.values followed by the sanre letter within a column are not significantly different at the p < 0.05
level (Duncan test).

Table-2: LC56 values of apricot seeds extracts to r. confusum adults at7 days

Extract LC56(mg ml-r) Slope (* SE) lntercept (+ SE) R2

Aqueous

Methanol

54.854

4.192

4.339(± 1.798)    -2.545(± 1.747)     o.812

1.033(±0.245)    4.357(± 0.238)     o.925

Table 3: LC5e values of apricot seeds extracts to T. confusum adurts at 14 daysExtract LC56(mg ml'') Slope (* SE) Inrercept (+ SE)

Aqueous 77.079 0.897 (10.143) 3.307 (*0.139) 0.964

Methanol 2.384 1.429 (10.163) 4.461(+0.159) 0.951

The results revealed insecticidal effects of apricot kernels extracts onT. confusum. However, methanol extracts were more toxic than
aqueous. Indeed successful prediction of botanical compounds from
plant material is largely dependent on the type of solvent used in the
extraction procedure. In our studies we found that plant extracts in
organic solvent (methanol) provided more consistent insecticidal
activity compared to the extracted in water. These observations can be
rationalized in terms of the polarity of the compounds being extracted
by each solvent, therefore, methanol can dissolve organic compounds
beffer and quickly than water so more toxic compounds in methanol
extract,in addition to their bioactivity.In fact,[33]demonstrated apricot
kernels (P. armeniaca) and biffer almond kerneli having a content of

R2
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amygdalin of about 34% by weight. [34] obtain similar results for the
methanol extracts of four medicinal plants, Peganum harmala
(Zygophyllace ae), Aristolochia baetica (Aristolochiace ae), Ajuga iva
(Labiateae) and Raphanus raphanistrttm (Brassicaceae) on Tribolium
cast0neun.

Topical application on T. i'ittrfusun r sho',r'c.l als.,. alt.'r -1S hours of
treatment, signiticant toxic effects reached to l009ir caused b\. methanol
extracts ol P. arnteniacd at concentration 10, 15. l0 ntg nrl-l tbr larvae
and adults. Moreover results sho\\,ed that larvae \\'ere more susceptible
than the adults. The ntortalify rate lor the larvac- after lh rvas 1.6 and
2. 17 times more susceptible than adults lor methanol and aqueous
extracts respectively. Same results obtain by [2 I ,26] tested salt marsh
plants for their insecticidal activities against Tribolinn confusunt, and
mentioned that larvae were more sensitive than adults,
while[35,36,37]find L confusum can survive at application rates of
substances which are lethal for other stored-grain beetle species and
slightly higher dose rates are needed to kill all larvac of this insect.
Other studies revealed that a hexane extract ofclove flower buds, which
contains mainly eugenol, demonstrated a toxic contact effect on
Sitophilus zeamais and T. castaneunt and reduced their fecundity [38].
Also, [39] reported that eugenol was toxic to four stored-product
coleopteran species, namely, S. zeamais, Silophilus granarius L., T.

castaneum and Prostephanus truncates Horn.
According to our results, we can suggest that P. armeniaca could be

a source of insect growth disturbing. In fact, this study demonstrates
that P. armeniaca methanol extracts were toxic by ingestion and by
topical application (with all concentration). The use of such plant
extracts in insect control is an altemative pest control method for
minimizing the noxious effect of pesticides on the environment. Hence,
P. armeniaca extracts could be developed as insecticides against ?1

confusum.
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ABSTRACT
Epidemiological investigations on Fasc′ ο′α力ιρα′ノθα were carried out fronl July

2010 1o June 2011 in the Babylon a■ er the detection of a children case. Threc

habitats were studied:one in El Hilla city and two in Alヽ4usayib.The prcvalencc of
human infection was 6.6 %. The presence of the parasite was detected through

serology in 14.3%of cattle, 350/O ofsheep and 68.4%of goats.the prevalence of

the infection of the intellllediate hOst Gα′わα′r“″θα′夕′α was 19。20/O fronl July 2010

to June 2011.

INTRODUCTION
The fasciolosis caused by Fasciola hepatica a parasite trematode, is

of considerable medical and veterinarian importance, because it
contaminates the breeding of cattle, goats, horses, ovines and swines,
resulting in serious losses for the cattle and as a matter of fact raising
economic problems in many countries.
compared to other helminths the life-cycle is complex, involving an
intermediate host, the mud snail Galba (Lymnaea) truncatula and
several free-living stages. The role of the snail, which prefers muddy,
slightly acidic conditions, particularly areas associated with poor
drainage, means that the incidence of liver fluke is far greater in the
wetter areas of the country and in years when there is high summer
rainfall.

with the capacity of the snail to mulriply rapidly (100,000 offspring
in 3-4 months) along with the multiplication of the parasite within the
snail, there is potential for very large numbers of parasites Il].
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Figure-l: Life-cycle of the liver fluke, Fasciola hepatica'

Adult fluke lay eggs that are passed out onto pasture in the faeces. At
suitable temperatures, a miracidium develops within the egg, hatches

and migrates in thin films of moisture, actively seeking the snail host.

Miracidia can only survive for a few hours outside the snail. Within the

snail they undergo fwo further developmental stages, including

multiplication, eventually becoming infective cercariae, which emerge

from the snail when the temperature and moisture levels are

suitable.The cercariae migrate onto wet herbage, encysting

asmetacercariae, the highly resilient infective stage of the liver fluke.

Following ingestion, the young flukes migrate to the liver, through

which they tunnel, causing considerable tissue damage. The infection is

Rk卜、1ふ 、ヽぃ1:dlcЧ〕
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patent about 10-12 weeks after the metacercariae are ingested. The
whole cycle takes tB-20 weeks, in wet summers, snail lopulationsmultiply rapidly and snails are invaded by hatching miraciiia from
May-July. If wet weather continues, the snails shed massive numbers of
cercariae onto pasture during July-october. conversely, if the climatei. May-July is dry or colcl, fewer snails appear, t'ewer i'luke esss hatch
artd iei'cls oi'ct.rtitatt'tirtaiion in tire autunrn nre nruch lorver. Llinicat
fhsciolosis resultillg frottt suttrmer inl'ection ol'snails arises usually lropr
ingestion of large nunrbers of rnetacercariae over a short period of tirr.in July'-october 14. Recent repofis indicate that fasciolasis is a
reemerging highly pathogenic human infection vrhose epidemiological
picture has changed in recent years about 17 million people, rnort of
them are children, are thought to be infected by the liver fluke F.
hepatica, including human endemics in Europe, Asia, Africa and
America t3l .There are two ecological sites which are particularly
favourable to fasciolasis develop..nt in Babylon.

The first in the south of Babylon with claisical ecological conditions
1+1 and the second in the south west with a microclimate suitable to the
development of
the parasitosis tsl t6l. Recently a human case of distomatosis has been

reported 1z1.The aim of the this study to determine the epidemiology of
fasciolasis in Babylon..The. focar points were upon the frequenry #ihi,
disease in children and animals and the pr.uui.r.e of infection of the
intermediate host G. truncatul
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Figure-3: Ceracria of Fasciola hepatica. Figure 4: Nletaceracria of Fasciolu

hepulica.

MATERIALS AND METHODS
Venous blood specimens were obtained from all children and animals

from July 2010 to June 20ll are centrifuged at 3000xg for 5 min, and

the obtained serum specimens were
kept in Eppendorf tubes at -20"C. ELISA was used to detect IgG
antibodies to Fasciola hepatica in the serum specimens.

. Samples our investigations about the importance of animal and

children fasciolasis in El Hilla are based on serological analysis using

ELISA and electrosyneresis techniques. A total of30 sera belonging to
asymptomatic children were randomly chosen among samples.

. Samplesfrom 53 animals: 14 cattle (all raised in El Hilla city), 20

sheep (nine from El Hilla and ll from AlMusayib) and 19 goats (all

from AlMusayib) were examined to check the presence of fluke
infection by taking blood samples. These animals are grazing herbs

from these habitats and are living in El Hilla and AtMusayib
Figure 5: Map of Babylon
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Snails were collected from habitatsl, habitats2 and habitats3 and
transported to the laboratory in isothermar conditions. A number of
1,346 snails, whose heights ranging from 3.5 to 5.5 mm, have been
dissected and observed by means of a microscope so as to identi$r F.
hepatica meracidium, sporocyst and to determine the infection rate.

RESULTS AND DISCUSSION
The diagnostic of children fasciolasis by serology was positive for

two cases among 30 (6.6 yo): one case with an age of 1 years ranging
from I to 3 and another with an age of 4 years .ungirrg from 3 to s.-rne
serology was negative for the slice age from 5 to g y.urr.
The infection rate was 4l .5 yo for animals. Two cattle among L4 (14.3
7o), seven sheep (one from El Hilla and six from AlMusayib) imong the
20 (35 %) and 13 goat among the l9 (68.4 %o) were infected.
The prevalence of the intermediate host infection was 19.2 yo for all
molluscs collected Two infection periods have been observed in each
habitat: from September to october and December toApril in hl; from
october to March and May to June in h2, and from october to January
and April to June in h3.

●
Ｄ

う
乙

鴨h彎魔総ま -,.&



Epidemiological Study on Fasciola Hepatica In children and Animals Ar Babylon city
Rafid

Table-l: Number of samples collected and Percentage of infection in human and
animals

Blood samples Total Positives Percentages
Children 30 6.6 o/o

Cattic 14 14.30/0

Sheep 20 7 35%
Goat ll 684%

'l'able-2: Monthly prevalence of intermediate host infection x'ith F. lrcpatica in three
populations of G. truncatulu

N4onths of studv Habitats I Habitats2 Habitats3 Total

r7 (0) 0(0) 0(0) r7 (0)
Ausust ll 0 (0) 0(0) ll (0)

September s4 (20.4) 20 (0) 20 (0) 94 (1t.7\
October 35 (25) 32 (34) 30 (43) e7 (3s)

November 53 ( 1.8) 3e (28) 46 (67) r38 (3r.l
Decenrber 46 ( r9) st (64.7) 44 (45) r4r (43.9)
January 26 (30) 32 (6.2\ 29 (48) 87(27.5)

February 47 (46) 22(18) 34 (2.e) 103(26.2)
March 70r7) 2s (4) 2s (0) 89(26.9)
April 70 (5) 35 (0) 33 (r8) r 38 (7.e)
May 39 (2.6\ 37(8.1 32(18.7) r 08 (9.2)
June 35(2.8) 50(14) 38(13.1 123(10.6)
Total 472 (t9.3\ 543(13.2) 331(29) r,346 /r9.2\

The total infection percentage of Children and animals with F. hepatica
show Significant differences were noticed (pS 0.05) Table l.

In our sfudy, the lower rate of 6.6 % in children cases goes in tandem
with the rate reported by many researchers in the world: 2 yo to 17 % in
Egypt t8l 1.8 o/o in Turkey [9] However human rate of fasciolasis was
higher in Mantaro-valley: 36.3 % in Huertas err,d22.7 % in Julcan [10] .

Increasing number of infected animals due to the grazing of this animals
in contaminated areas with snails that represents the intermediate host
for .E hepatica. Also there is no controlling for these snails in these
areas, In addition to absence of persons knowledge how work with
animals I l].
Serological investigations of 53 sera from Hilla city revealed a rate of

35 % in sheep and 68.4 Yo in goat higher than in canle (14.3 %).
This could be explained by the fact that cattle were kept in farms and
sheep and goats were grazing herbs from habitat with infected snails.
The infection rate of ovine was lower in Algeria (6.4 % in Constantine

and 23 o/o in Jijel) tt2l. But the rate was more important in cows in
Bolivia (100 %) and in Ethiopia (51.2 o/o) ln1. usually sheep and canle
are preferential hosts; goats are a less receiver and less parasitized. But
in our study goats have a high rate of infection in El Hilla. The high
number among this species in the Babylon suggests that they play a
local role in thc transmission of thc parasitc.
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ABSTRACT
The ottecavc ofthis study is to impЮ ve spellll motility瀦 ッJ′Ю ofinfertile men by

using P力οθ′所 滅7θク′推″α P011en extract r λ 滅7θノクを″  p011en)as mOtility
StiFnulant substances that can iinprove assisted reproductive tcchnologics(suCh as

artincial insemination)in itureo Semen was collected from 25 infertile men who

involved in this current study. Each semcn sample was dividcd into two portions.

One part was considcred as a control andノ ″ッirro activated by using culturc mcdium
only.The other portiOn was considcred as treated portion and′″ップ′ro activatcd by
adding P.あθク′推″ p011en extract(0.5mg)to the culture media.Certain spc1111
function parameters were exalnined before and fo1lowing′ ″ッi″ο activation using
simple layer technique.Thc results revealed highly signiflcant increment(P<0.01)in

the percentage of lotal spellll motility grades(A+BttC)and prOgrcssive spellll

motiltty gradc(A)wtth a Signincant improvement e<0.o5)in thC percentage of

progressive spem motil■ y gradc(B)When using P,あ θヶ′推″ pollCn mcdium h
comparison with control mcdiuln atter 10 and 30 rninutes incubation . It is

concluded from thc resuLs of the present study that adding the 20%P,あ εク′推″α
poHen extract tO the culturc medium of the Jη  ソ:′Ю spellll activation leads tO an

improvement in the motility.

INTRODUCTION
Pollen grains carry the male genetic material, by a variety of means,

for gamogenesis in the plant kingdom. Pollen applications in the rites,
and its uses in traditional and herbal medicine, have been recorded
throughout history. They have been used in the treatment of sexual
incapacity and weaknesses in the Arab worldtl]. Suspension of p.
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dactylifera pollen is herbal mixture that is widely used as a folk
remedy for curing male infertility in traditional medicine [2]. The male
flowers of date palm are also eaten directly by people as a fresh
vegetable to enhance fertility [3]. The effect of P. dactylfera pollen on
sperm parameters and reproductive system of adult male rats rvas
sttrdied and the results indicated that the consunrpticrn of P duc'tylift,ru
pollen suspensions improved the spenll count, motility, morphologv
and DNA quality u,ith a concomitant increase in the rveights of testis
and epididymis [4]. Other report is indicating that P. dactylifera contain
estradiol and flavonoid components that have positive effects on the
sperm quality [5]. It has long been believed that date increase the sexual
ability in man [3]. Phytochemical studies of P. dactylifera pollen grains
revealed the presence of steroidal saponin glycoside [6]. In another
study the results showed that date extract caused a significant increase
in sperm cell concentration (total count) and motility, on other hand P.
dactylifera pollen extract decreases sperrn cell count but increases the
percentage of motile sperrn [7]. Furthermore, administration of the
pollen grains extract caused a decrease in epididymal sperm with tail
abnormalities that would interfere with sperm motility and the highest
dose retained normal epididymal sperm number. These findings
suggested the preventive role of pollen grains against the
chemotherapeutic-induced infertility in males [8].

MATERIALS AND METHODS
Semen samples from 25 infertile men were obtained during their

attendance to IVF Institute of Embryo Research and Infertility
treatment, University of Al-Nahrain. The mean ages of patients was 39
+ 0.96 years with a rang of 25 to 59 years. The sample of seminal fluid
were collected after 3 to 5 days of abstinence directly into a clean, dry
and sterile disposable Petri-dishes by masturbation in a room near the
laboratory t9]. After liquefaction time, analysis of semen samples
before and after swim up preparation in vitro were done to determine
the spern count and spenn motility percentage,At least 200
spermatozoa in five different microscopic fields were evaluated from
each sample. The specimens was examined in details by macroscopic
and microscopic examinations using standardization of WHO [9]

Preparation of P. dactyhfera pollen extract
The method for preparation of P. dactylifero pollen extract was

aqueous method, in which, 1000gm of P. dactylfera pollen in granular
powder moistened with boiling water and percolated until the
P. dactylifera pollen was exhausted, filtrated and evaporated until black
pillar mass having a characteristic of sweet taste powder was prepared.
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The P. dactylifera pollen extract was stored in well closed container
protected from light and moisture described by Al-Ahliya Flavors and
Fragrances Co. Ltd. ( IRAQ).

Preparation of P. dactylifera pollen for in vitro sperm activation
The concentration of P. dactylifera pollen working solution was

prc-pared b1'adding 0.5 ntg trl' P. doc'1.,,'!ifara pollen extract to (10nil)
of phosphate buffer solution in plastic test tube contained broad
spectrunr arrtibiotic (Ampicillin 0.004 grn) to prevent bacterial growth.
The nredia used for activation contained 20% of P. dactylifera pollen
rvorking solution by adding 2ml of P. dactylifera pollen working
solution to (Sml) of FertiCult flushing media. The solution was filtered
using Millipore 0.45 pM and have been fixed at pH 7.4-7.8 at 25 0C.

Experimental design
Each semen sample was divided into two portions. One part was

considered as a control and in vitro activated by using culture medium
only. The other portion was considered as treated portion and in vitro
activated by adding P. dactylifera pollen (0.5mg) to the culture media.
Certain sperm function parameters were examined before and following
in vitro activation using simple layer technique. Then incubated at37 0C

for 10 and 30 minute . A drop 10pl taken from the top layer was
aspirated by pipette to be examined under 40X-objective. The effect of
prepared media on sperm parameter were studied.

Statistical Analysis: The data were expressed as mean + SE . Analysis
of variance (ANOVA) test and least significant test (LST) were used to
detect the significance between the variables .

RESULTS AND DISCUTION
The present study has investigated the positive effect of adding

P. dactylifera pollen extract to culture medium by in vitro direct
activation technique on certain sperm function parameters following 10
and 30 minutes ( table.l) . However, The mean of sperm concentration
in before activation portion has been highly significant (P<0.001)
elevation compared to both control and treated portions. While the total
sperm motility (A+B+C) and progressive sperm motility grade A and B
were highly significant (P<0.001) decrease in before activation portions
compared with both control and treated portions after 10, 30 minutes .

On other hand, a significant (P<0.05) increase have been demonstrated
in the percentages of sperm motility grade C in before activation
compared with samples activated with P. dactylifera pollen extract,
while no significant (P>0.05) difference was observed in control semen
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sample when compared with results before activation. This finding may
have resulted from the activation technique when only the sperm with
active motility have swim-up to the upper layer of the medium [10]. In
addition to the contains of culture medium that used for activation
select only intact sperm to swim up to the upper surface of the medium.

The data have reveak'd that the additiirn of P tLu't.t'lifalrr pollc,rr

extract to sperm activation rnediunr caused significant (P<0.05)

improvement in the mean of sperm conce ntration. total sperm motilit)
(A+B+C) and progressive sperm motilitl grade A and B cornpared with
control portions through the incubation fbr 10, 30 ntinutes. Furthermore,
the addition of P. dact1,li,fey6 pollen extract to sperm activation
medium caused a significant (P<0.05) reduction in the percentages of
sperm motility grade C in treated portion compared with the results of
control portions. This is probably due to the fact that P. dactylifero
pollen contain concentrations of phytochemicals and nutrients and are
rich in carotenoids, flavonoids and phytosterols Il]. Moreover, they
are good source of protein, amino acids, vitamins, dietary fiber, fatty
acids, enzymes, hormones and minerals [12].

In vitro activation with P. dactylifera pollen extract increase the
percentage of sperm motility. The constituent of P. dactylifera pollen
(i.e. phytoestrogens) may sustain this observation. It is well known that
the sperm express estrogen receptors, adding P. dactylifera pollen
leading to increase the influx of Ca'*and in tum increase cAMP, which
has shown to be a very important factor in sperm motility percent and
grade activity [13]. In addition P. dactylifera pollen mainly contains
cholesterol, rutin, carotenoids, as estrone which is known to exhibit
gonadohophin activity in the rat [4]. Furthermore, P. dactylifera
pollen contain proteins, vitamins (E, A, folic acid and others) mineral
such as potassium, magnesium, calcium, manganese and iron [12], all of
these substances stimulate sperm motility and the grade activity of
forward movement. In vivo observation found that administration of
the pollens extract for male mice caused a decrease in epididymal sperm
with tail abnormalities that would interfere with sperm motility, and the
highest dose retained normal epididymal sperm number [8]. These
findings suggest the preventive role of the pollen grains against the
chemotherapeutic-induced infertility in males. In another study [7] the
results show that P. dactylifera pollen extract decreases sperm cell
count but increases the percentage of motile sperm in male guinea pig.
Oral administration of P. dactylifera pollen suspension at doses of
120 and 240 mglkg body weight improved the sperm count,
morphology and DNA quality with a concomitant increase in the
weights of testis and epididymis [4]. In another study, it has been
looked into the antioxidant and hypolipidemic effects of pollen extracts
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(cernitins) on male rabbits and Wister rats. They demonstrated the
reduction of malondialdehyed (MDA), total cholesterol, and triglyceride
content under the influence of cernitins, indicating their antioxidant
properties [15]. Also, Al-Shagrawi [16] showed that the existence of
some flavonoids, such as quercetin, rutin and B-amirin in the pollen
grains, plays a role in preventing the peroxidation of fafty acid in the
body. ln several studies a close relationship between pollen antioxidant
bioactivity and phenolic cornpounds has been reported [17,18,19].
Carotenoids such as beta-carotene and lycopene also form an important
cornponent of the antioxidant defense [20]. Beta-carotenes protect the
plasma membrane against lipid peroxidation [21]. Nass-Arden et al.,
122] concluded that lipid peroxidation activity has a major role in loss of
sperm motility during time of incubation. Other results reported that
rutin and quercetine have been recognized to act against apoptosis
(programmed cell death) [23]. Therefore, P. dactylifera pollen may be
protect the sperm against apoptosis leading to increase the percentage of
normal sperm form.

In vitro studies showed that vitamins E and C are major chain-
breaking antioxidants in sperm membranes and appears to have a dose
dependent protective effect 1241 and this may be the role of p.
dactylifera pollen when added through activation program in vitro.Itis
concluded from the results of the present study that adding the 20% P.
dactylifera pollen to the culture medium of the in vitro sperm activation
leads to an improvement in the sperm motility in vitro .
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Table-l: The effect of P. dactylifera pollen on spenn motility of infertile men
following in vitro activation .

Values are mean * SEM.
No. of Samples per portion : 20.
*P<0.001 Highly Significance between before and after activation of control and treated portions .
*'i P<0.05 Sigrrificance befween before and after activation of controt and treated portions .
+** P<0.05 Significance between before and after activation of treated portions .
+ P< 0.001 Highly significance between treated portion and control portion.
++ P<0.05 Significantly different between treated portion and control portion .
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ABSTRACT
Chlamydia trachomatis now is one of the most prevalent bacteria sexually

transmissible diseases (STD), and as such, constitutes a serious public health
problem. Diagnosis of Chlomydial infections is based on isolation of bacteria in
tissue culture media that requires at least 48 to 72h.
The aim of this study was the detection of Chlamydia trachomatis, using
polymerase chain reaction (PCR), because its a sensitive and specific method for
detection of small quantity of bacterial DNA in clinical samples.
From May to December 2008, a total of 147 specimens of endocervical swabs were
collect from 100 women were attending the Gynecology Departments of Women
Health Center at Al-Elwyia Obstetrics Hospital in Baghdad and 47 women attending
to Al-Samarrai infertility Hospital were examined by a specific PCR for the
Chlamydia plasmid (KLl and KL2) genes with a PCR product of 24lbp. The PCR
detection revealed that Chlamydia trachomatis in39(26.5%) of the infected women.
The results of this study indicate that PCR technique is a useful method for
detecting C. trachomalis taken from endocervical area.

Key words: Chlamydio trochomatis ,PC\STD

INTRODUCTION
C. trachomatis is one of the most common sexually transmitted
pathogens of humans, with an estimated 90 million chlamydial
infections are detected annually worldwide tll. Most chlamydial
infections are asymptomatic both in men and women. However, if not
treated properly, it can lead to severe sequelae in women, such as pelvic
inflammatory disease, ectopic pregnancy, and tubal infertility l2).
Taking in account that chlamydiae are sensitive to antibiotics, it is
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crucial to have an accurate method for the diagnosis of infections.
Detecting chlamydiar genital infection and preventing transmission and
spread ofthis infection to the upper reproduitive hacfare challenges for
both clinicians and laboratory workers l3l. chramydia trachomatis has
15 serovars (A- K, Ll, L2 L3 and Ba). The growti of serovars D to K
seems restricted to epithcriar cortrnrnar and transitionur cens. ii.hire
serovars .l. L2 and I 3 cause svstemic disease ( Il.rnphogranulorna
Venereun) - LG\'.1. I'he location of the iniection determines thi nature of
the clinical disease [4]. Diagnosis of C. rrachonralrs infection is
frequently based on bacterial isoration in tissue culture media. This
method requires careful specimen collection and stringent transport
condition and requires at least 4g to 72 h to be performed [si. tutot."rtu.
genetics techniques are useful for the identification of micioo.ganisms
that are difficult to curtivate, such as C. trachontatis, and for those that
grow- slowly [6] Polymerase chain reaction (pCR) has recently been
introduced for detection of c. trachomarrs and studies have reported its
superior sensitivity in comparison with culture[7,g] enzyme _ Iinked
immunosorbent assay[6,9] or direct floresceni-conjugated antibody
(DFA) staining [10] Information regarding incidence and prerralence of
laboratory confirmed c. trachomatis infeciion of the genital tract in Iraq
is limited to a few studies because of lack of proper la=boratory facilities.
Though PCR technique has been successfuIy usid in clinical specimens
elsewhere. In view of the sensitivity and broad applicability, as there
have been no previous pcR studies of C. trachom)rrs infection in lraq,
in this PCR testing was used for detecting C. rrachomatis from
endocervical samples. Attempted to set up, a pCR based method to
detect the c. trachomatis infection a.ong ih" women popuration using
individual single cervical swab samples.

MATERIALS AND METHODS
Specimens: Endocervical swab samples were obtained from 147
women from May to December 200g, out them 100 women were
attending the Gynaecorogy Departments of women Health center at Ar-
Elwyia obstetrics Hospital in Baghdad and the rest 47 women were
attending to Al-Samanai infertility Hospital.
Preparation the samptes for pcR. In the present study, each clinical
specimens was suspended in I ml phosphate buffeied saline and
vortexed for one minute to release the material from swab. The swab
was removed and the suspension centrifuged for five minutes at 10.000
rpm/min to pellet cells. After removing the supematant by aspiration,
th-ecells were resuspended in 400 pt Te bufferlt0 mM Tric_Hcl, I mM
EDTA ) with non-ionic detergent Triton X 100 l% and proteinase K
(200 $g/ml). Cell suspension was incubated at 55oC for one hour. then
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heated to 95'c for ten minutes to inactivate the proteinase
K[ll].Primers: One pair of oligonucleotide primers specific for a
region of the C. trachomatls gene coding for the 7.5 ORF cryptic
plasmid was selected. The sequences from 5' to 3' of these
oligonucleotide primers were as follows: The primers KLI-F (5'
TCCGGAGCGAGTTACGAAGA 3'), KL2
I{(5'AA'I'CAAI'GCCCGGGAI'I'GGT 31 were used to arnplily 241 bp
i}agnrc'nt ol'chlanrl dial plasnrids (KL 1 and KL2) [l l, l2].

PCR ntixture and amplification For PCR,Thermocycler
(Thernro, USA) PCR reagents from promega, U.S.A. with GoTaq DNA
poll'nrerase were used. The mixture of final volum ( 50pl) for each
sample contained 0.5pM each primer(forward & reverse); 200pM each
dNTPs: lX PCR bufferpH 8.3; 2.5 mM MgCI2; and 1.5 units of Taq
DNA polymerase and 9ul of sample DNA was vortexed and subjected
to 40 cycles of amplification. Each cycle was composed of 95oc for 5
minute for DNA pre denaturation and sequential incubations of 94.C
for I minute for denaturation, 55oC for I minute for annealing primer to
these templates, and 72"c for 2 minutes for DNA chain extension. At
the end of 40 cycles, samples were kept for another 7 minutes at72"c
for completion of extension of DNA chain. Amplified product
detection: visualisation of amplified product was carried out by
agarose gel electrophoresis. A 10pI of post-PCR mixture was subjected
to electrophoresis on 2Yo agarose gel in presence of ethidium bromide.
A DNA ladder (100bp) was also run simultaneously to confirm size of
the amplified product.

RESULTS AND DISCUSSIONS
DNA was extracted from all 147 collected endocervical swab
specimens, PCR amplification using these DNA samples showed that,
of the 147 samples,3g(26.5 %) produced the specific 24lbp DNA
fragment (Figure.l),25 of 100 sample from cervicitis women and 14 of
47 sample from infertile women.
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1500bp

1000bp

500bp

200bp
241bp

Fig. -l: Detection of C. trachomal,s from cervical specimens by pCR (cryptic
plasmid primers) . 2%o agarose gel ,70 volt for I hour . Lane M, DNA size markers
lOObp(promega, USA); lane I and 2, negative patients for C. trachomatis; lane 3 - 5
positive patients for C. nachomatis ,and lane 6 , negative control.

Culture was earlier considered the gold standard, but PCR studies
suggest that the sensitivity of the culture even is €ls low as 7 5o/o to 85%o.

It is universally accepted that culture can no longer serve as a reference
method in the evaluation of diagnostic tests for C. trachomatis.ll3).
Recently, tests based on the amplification of nucleic acids have been
developed as alternatives to conventional methods for the diagnosis of
sexually transmitted diseases, such as culture, Direct Immuno
Flourescence and Erlzyme Immuno Assay. So far PCR and Ligase
Chain Reaction (LCR) are the two most frequently used DNA-based
methods [4,15,16 ,17]. The cryptic plasmid have several regions of
highly conserved nucleotide sequences, which have been used for
primer selection.[ 1,12,14,18,19 ,201In the present study, these primer
pairs also identified the 241 sequence of KLI&KL2 gene of C.
trachomatis infection present in individual cervical swab sample. pCR
was carried out for 40 cycles, so that any sample with low number of C
trachomatis genome could be optimally amplified for visualisation.
Present observation demonstrates that C. trachomatis can be detected by
this PCR-based method, from cervical swabs in properly collected
samples using an appropriate cycle number. It offers hope for more
accurate diagnosis, which would lead to a better control of this infection
and to a better prevention of pelvic inflammatory disease, ectopic
pregnancies and tubal infertility. Chlamydia trachomatis is a highty
prevalent bacteria in many regions, and it seriously affects public
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health; therefore it needs effective epidemiological control, starting with
an adequate method for correct and effective diagnosis.
There are several studies that determined the frequency of C.

trachomatis in women with cervicitis. A study in Iran determined the
prevalence of l5Y, by using PCR l2ll. In Manaus-AM,Brazil in
errdocervical smear of sexually active women is 20.7o/o [11]. Another
study ln Papua New Guinea is 26% U 7]. Another study in Senegal
slrorr,ed that prevalence of C. truclrcntotis in Dakar conrltercial scx
rvorkers is 29% 122). Although it is consistent with result of current
study (26.5%), the high-risk behavior of that study population can
explain such a high prevalence of C. trachomatis genital infection.
The sharp worldwide increase in the incidence of PID during the past
two decades has led to secondary infertility and ectopic pregnancy.
Chlamydia PID is the most important preventable cause of infertility
and adverse pregnancy outcomes. The proportion of tubal factors
infertility among all infertility cases ranges from less than 40o/o in
developed countries to up to 85% in developing countries L231.
Punnonen et al., 1979 l24l published the first study linking past
chlamydia infection and tubal factor infertility. Paavonen and Eggert-
Kruse, 1999 125) reported that, based on the available evidence,
approximately 4% develop chronic pelvic pain 3Yo infertility, and 2o/o

adverse pregnancy outcomes.
Watson et al. [26] reported that Screening women for lower genital tract
infection with Chlomydia trachomatis is important in the prevention of
pelvic inflammatory disease, ectopic pregnancy and infertility they also
demonstrated that nucleic acid amplification techniques are superior to
other methods for detecting asymptomatic chlamydial infection in a
young and sexually active population. The test most often used to detect
this sexually transmitted infection, result of this study revealed that 14
(35.5%) infertile women. For this reason screening women for
prevention of pelvic inflammatory disease, ectopic pregnancy and
infertility is necessary in Iraq.
conclusions In summary, nucleic acid amplification methods, such as
PCR, are significantly sensitive and should therefore be used in
preference to other tests for the detection of genital C. trochomatis
infection.
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ABSTRACT
The present study, cxtcnded from July 201l to November 2011, a total of

seventy● vo samples were conected fronl individuals thcir agcs ranged fronl  16-

70ycars forty椰 ′o was anaemic patients(16 males and 26 females)with Chronic

myelocytic leukemia(CML), acute lymphoblastic leukemia( ALL), chrOnic
Lymphocytic leukemia(CLL),Hodgkin lymphoma(HL),non― HOdgkin lymphoma(
NHL)and rheumatoid arthritis(RA)。

Other thirty samples were collected from non anaemic individuals as control

group(10 males and females).AH samples were tested by anti‐ human globulin

(C00mb'S test),Preparation ofblood fllm and Radial lmmunodiffusion(RID).
It was obseⅣed that female more susceptiblc than male to   thc   Auto

immunhemolytic anemia(AIm),no signincant differences were noticed in the ages

of AIHA patients compared with the contЮ l group.AIHA who gave posit市 e

coombs test(DAT), CML anemic patients had a higher AIHA percentage

(47.62%),whilC HL patients had the lower percentage(4.76%).thC incidcnce
of+veRI‐ I blood grouping of anernic patients with AII‐ IA presentcd in this study was

more susceptible to AIHA than― ve RH anernic patients.Thc distribution of blood

grouping system was shown that blood group B(33.33%)was mOre susceptiblc to

thc AIHA than other groups.The results of precipitation reaction of lg(〕 ,IgM,IgA
class and C3,C4 using immnOdiffusion techniques. It was obseⅣ cd that thc mcan
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result of C3 had a highly result of precipitation reaction among anemic patients with
AIHA according to the normal averages of WHO (2003)

It also documented that autoimmune hemolyic anemia was strongly associated
with increased risk of CLL among anemic patients studied.

INTRODUCTION
Hemolytic anenlia is a condition of red blood cells destruction in

rvhich increased erythrocyte production is insufficient to keep up with
accelerated RBC destruction ,thus producing anemia[l] .

It classified according to the mode of onset either inherited or acquire.
Acquired hemolytic anemia may be classified as Alloimmune, drug
induced autoimmune and other agents [2].

Autoimmune hemolytic anemia is characterized by increased red cell
destruction and/ or decreased red corpuscles survival due to
autoantibodies directed against self-antigens on red corpuscles [3]

Autoimmune hemolyic anemia is classified to warn or cold
hemolytic anemia based on clinical symptoms and on the optimal
temperature [4]
The pathogenicity of AIHA due to deletion of self-reactive T-and B-

lymphocytes clones during their maturation in the central lymphoid
organs (the thymus for T cells and bone marrow for B cells [5].
some people with AIHA may have no symptoms, oihlr people
developing symptoms like skin pale, weakness, chronic fatigue,
shortness of breath dizziness, headache and rapid heartbeat [6].
Secondary AIHA are associated with some diseases including Chronic
myeloid leukemia, chronic lymphocytic leukemiq Acute lymphocytic
leukemia, Non- Hodgkin lymphoma, Hodgkin lymphoma, Rhzumutoio
arthritis, systemic lupus erythematosus and viral infections[7].
Several factors including quantity and crass of autoantibodies,

complement activation affect in the ability of autoantibodies to provoke
hemolysis,drugs and toxins may cause intravascular hemolysis ihrough
the formation of heinz bodies resulting in damaged membranes this
destroying RBCs.[8]

The appropriate therapy of AIHA is dependent on the correct
diagnosis and classification of this family of hemolytic
disorders.corticosteroid are standard, folrowed by consideration of
splenectomy in complicated cases [9].

MATERAILS AND METHODS
The present study, extended from July 201I to November 2oll, a total

of seventy two samples were collected from individuals their ages
ranged from 16- 70 years selected from Ebn Al-Balady hospital,
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Baghdad Teaching Laboratories and National Centre for Research and

Treatment of Hematology at Al- Mustansiryia University Hospitals.
Preparation of patient's samples:
Five ml of peripheral venous blood sample were taken from forty two

anaemic patients with CML, CLL, ALL, NHL, HL and RA(
HB<8),none of these patients had received any treatment including
btood translusion during a period of three nronths, tirree tnl were taken

lor Coontb's test and preparing blood film,sera were collected from the

rernaining blood sarnple tbr immunodiffusion technique.Thifty venous

blood samples were collected from non anaemic individuals as control
group

l.Anti-human globulin (Coomb's test)
Direct antiglobulin test(tube method)
This procedure was also carried out to anemic and non anemic patients

according to [0].
2-Radial Im munodiffusion (RID)
This procedure was carried out for anemic patients only to study a

detailed serological characterization of auotoantibodies of AIHA
patients according to [11]

Statistical analysis of data
Parametric data were statistically analyzed using percentage and Fischer
Exact Probability test at significant level P <0.05 according to [12]

RESULTS AND DISCUSSION
Table(l)showed the distribution of studied patients with AIHA and

control group by age and gender.It was observed that female were more
susceptible than male to the AIHA.There wix a significant increase in
percentage of female than male patients at P < 0.05 using Fischer Exact
Probability test.No significant differences were noticed in the ages of
AIHA patients compared with the control group (AIHA patients age

mean * SE 42.88+2.55 , control group age mean * SE34.57+2.8) using
t-student.
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Table‐ 1:Distribution Ofstudicd patients with AIHA

and gender.

Amany and Safa

and control group by age

Characteristics Value

age mean tt SE
Age(years) AIHA patients 42.88コL2.55

Age(years) control group 34.57± 2.8

Female o%
(61.9%)

Male O/。 (38.1%)

Figure( I ) showed the number and percentage of anemic patients with
AIHA who gave positive coombs test( DAT ),cML anemic patients
had higher AIHA percentage (47.62%) compared with otheipatients
group, while HL patients had the lower percentage $.76%)among all
anemic patients studied.

Figure-l:Number and percentage of anemic patients with AIHA positive DAT
coombs test

The most common laboratory findings associated with AIHA are foundin figure (2,3,4 ) which represnented by presence of spherocytes,and
reticulocytes on the peripheral blood smear(fig.2,3) which reflect the
immune mediated destruction of the erythrocyte, abnormalities of RBCs
and rouleaux formation was also observed (fig.a) suggestive hemolytic
process.

HL patients,238 RA pajents,476

Clrl- patients,

47.62

ALL pauents,7.14

CLL patients, 19.05
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Figure-2:lood smear of patients with ALL showing numerous spherocytes (
Leishman stain x 40) sp: spherocytes

Figure-3:blood smear of patients with CML showing numerous reticulocytes (
Leishman stain x 40) R: reticulocytes
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( Leishman stain x 40) RO: Rouleax

The distribution of blood grouping system and Rh among anemic
patients with AIHA was shown in Table (2). It was observed that blood
group B (33.33%) followed by o (29.57%) was more susceptible to the
AIHA than AB (21.43%) and A blood group(t6.67%)

Table-2: Distribution of blood grouping system and RH among anemic patients
with AIHA included in the work.

a,b'cInsignificantdifferencebetweensimilarlitterusing@
test at P<0.01

Figure-4:blood smear of patients NHL showing rouleaux formation

Blood group system
Ｎ。
％

Blood group and RH No. %

Blood group B
14

33.33a

Blood group B+ve 26.19a

Blood group B-ve 7.14c

Blood group O
12

28.57a

Blood group G+ve 9 21.43a
Blood group O-ve 7.14c

Blood group AB 9

21.43b

Blood group AB+ve 7 16.`7b

Blood group AB-ve 2 4.76c

Blood group A
7

16.`7b

Blood group A+ve 6 14.29b

Blood group A-ve 1 2.38c

Total
０

２

０

４

１ Total 42 100

０
０

И
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Table-3:showed the mean results of precipitation reaction of IgG, IgM, IgA class
and C3,C4 using immnodiffusion techniques. It was observed that the mean result
of C3 had a highly result of precipitation reaction among anemic patients with
AIHA according to the normalaverages of WHO (2003)

AIHA is a disease that causes decreased red cells survival due to
abnormality of immune system to recognizing self-antigen and
autoantibodies are made against RBCs antigen [3]. The present study
found that the disease was not associated with age.Females most
susceptible to the disease than males. This as may be due to stimulation
of cells divisions by both estrogen and androgen hormones in females
and elevated levels of these hormones may lead to abnormal cell growth
such as autoimmune disease ,ovarian cysts and lymphoproliferative
disorders [14]

The present study had excluded all the patient samples who
underwent blood transfusion processes to avoid a delayed transfusion
reaction that may occur after 2-14 days blood transfusion and patients
who has received chemical drugs and taken doses of radiation one
months ago.chemotherapy and radiation often also cause anemia,
drugs could bind non specifically on the RBCs membrane of these
patients that radiation formation of autoantibodies causing extavascular
hemolysis destruction[ I 5].
The present study demonstrated that autoimmune hemolytic anemia was
strongly associated with increased risk of CLL.This finding agreed with
the results of previous epidemiological study by[l6]

[7] documented that warm AIHA are responsible for 70Yo of
lymphoproliferative disorder such as CLL, NHL and HL [l4].Also
noted strong associations between autoimmune hemolytic anemia and
lymphoid neoplasms, even when a S-year period before lymphoma
diagnosis was excluded, suggesting that other mechanisms could be
involved.

[8]documented that warm antibody hemolytic anemia is an
autoimmune disorder characterized by the premature destruction of
health red blood cells by autoantibodies. other study by [19]mentioned
that secondary AIHA was associated with viral infections ,chemical
agents ,drugs and neoplastic diseases.
It was also shown that *ve RH blood grouping system was more
susceptible to AIHA than -ve RH, this may be due to more specificity
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Chlracteristics
IgG mydl
N=39

IgM m_g/dl

N=41
IgA mゴ dl

N=39

C3
mg/dl

N=34

C4
mg/dl

N= 34
Mean
rSD

110741
±38181

112.51

■56.10

196.71

±81.57

61421
■2196.81

36.81

± 14.02

Normal(WHO) 710‐ 1520 40‐ 250 90‐ 310 91 20‐ 50
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reactive of autoantibodies against well defined RBCs antigens of +ve
RH blood grouping system [19].

Microscopic finding of blood smears in present study showed
numerous typical spherocytes and reticulocytes which provided a good
indicator to herrolytic anentia...\ detect in the. surthce membrane (the

ottter coterin-q) of ItLlCs clir-cs 1!llr:r I. lr.rr.' .1 s1Tlr.'1i'. rrr l';ll- li'",-.

shape.'fhese RBCs have lit'e span that's shorter thrn norrnal [20]
[2 I ]rnentioned that tire nra jtlr e ause ol' r.runrcrous sph,-'rocytes is rr arrr.r-

antibody hemolytic anemia in w'hich the spleen removes small portions
of the red cell membrane lront cells coated u ith lgG destruction
antibodies, erythrocyte then emerges lrorl the spleen as a smaller cells.

[22]indicated that spherocytes are not as flexible as normal RBCs,
and will be singled- out for destruction in the red pulp of the spleen as

well as other portions of the reticuloendothelial system. The RBCs
trapped in the spleen cause the spleen to enlarge, leading to the
splenomegaly often seen in these patients.

The use of Immunodiffusion techniques could help to study the
serological characterization of patients with AIHA rvith regarded to
autoantibodies class and complement fractions.Demonstration of the
antigenic serum components in patients with AIHA seemed to be
associated with autoantibodies classes and complement fraction
l23l
The present study revealed that several samples studied had the
precipitation reactions either IgG or IgM and IgA and fixed
complement, this was due to degree of hemolysis depending on
characteristics' of the bound antibodies (specificity ,quantity and the
ability to fx complement as well as the target antigen (density,
expression and patients age[241

Our study showed that patients who had only C3 were in higher
number among studied samples, fixing of complement caused
intravascular hemolysis. As RBCs are warrned in the cenhal organs, the
bound immunoglobulines may be lost, leaving only bound ql24l.
Reticuloendothelial cells also have receptors for complement factor

present can potentiate the extaravascular hemolysis [7].
Very few studies in Iraq on the hematological and serological

evaluation of AIHA and other associated diseases were done
therefore,more studies are requested to study the clinical evidences and
the laboratory findings ofsuch diseases.
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ABSTRACT
The study aimed to extract and purify of gallic acid from rind of pomegranate
cultivated in lraq and to investigate the chemical composition of the pomegranate
peel this study the original procedure is described for the extraction and purification
of gallic acid.
Gallic acid was extracted by ethanol / water (40:60) and identified in the
chromatography method ( GA in the FT-IR ,UV spectra and HPLC) and then
compared the result with the standard test to determin the isolated compound .

Keywords: Punica granatumrrind ,Gallic Acid.

INTRODUCTION
Pomegranate belongs to punicaceae family. Punica granatum
(Punicaceae), commonly called pomegranate, recently described as

nature's power fruit , is a plant used in folkloric medicine for the
treatment of various diseases Ll,2l. The Babylonians regarded the seeds

of Pomegranate as an agent resurrection, the Persians as conferring
invincibility on the battlefield and ancient Chinese it used the bright
red juice was mythopoetically regarded as a"soul concentrate", The rind
of Pomegranate homologous to human blood and capable of conferring
on a person longevity or even bearing multiple hydroxyl groups that
predominate in immortality [3]. Fruits are one of the oldest forms of
food known toman.. According to Qur'an, the fruits like grapes, olive
and pomegranate are heavenly fruits of God. The people in ancient
times regarded fruits to be endowed with magic or divine properties.
The pomegranate is an ancient fruit that has not changed much
throughout the history of man. It was found in the Indus Valley so early
that there is a word in Sanskrit for pomegranate. The pomegranate is
also significant in Jewish, Christian and Muslim traditions [a].The
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pomegranate is native of Iran and Afghanistan, known in ancient Egypt
t5l.
Pomegranate has strong antioxidant and anti-inflammatory properties,
Recent studies have demonstrated its anti-cancer activity in several
human cancers [6]. In addition, pomegranate peel extract with an
abundance of flavonoids and tannins has been shorvn to have a high
antioxidant activity [7]. Antimicrobial drug resistance in humin
bacterial pathogens is a worldrvide issue and as a consequence, effective
treatment and control of such organisms remain an important challenge.
Bacterial resistance has appeared for er,en.major class of antibiotic [g].
The major class of pomegranate phytochemicals is the polyphenols
(phenolic rings bearing multiple hydroxyl groups) that predominate
(flavonols, flavanols and anthocyanins). condensed in the fruit.
Pomegranate polyphenols include flavonoidstannins
(proanthocyanidins) and hydrolysable rannins (ellagitannins and
gallotannins). Hydrolyzable tannins (HTs) are found in the peels (rind,
husk, or pericarp), membranes and piths of the fruit [9]. HTs are
predominant polyphenols found in pomegranate juice and account for
92% of its antioxidant activity . Constituents pomegranate pericarp
(Peel, rind) Phenolic punicalagins; gallic acid and other fatty acids;
catechin, EGCG; quercetin, rutin and other flavonols; flavones,
flavonones; anthocyanidins [ 10].
Gallic acid is a trihydroxybenzoic acid, a type ofphenolic acid, a type
of organic acid, also known as 3,4,5-trihydrorybenzoic acid, found in
gallnuts, sumac, witch hazel, tea leaves, oak bark, and other plants Il l] .

The chemical formula is CoIIz(OH)TCOOH (fig.1). Gallic acid is found
both free and as part of tannins.sals and esters of gallic acid are termed
'gallates'. Despite its name, it does not contain gallium.
Gallic acid is commonly used in the pharmaceutical industry [12] .

Gallic acid can also be used as a starting material in the synthesis of the
psychedelic alkaloid mescaline [14] .

Gallic acid seems to have anti-fungal and anti-viral properties. Gallic
acid acts as an antioxidant and helps to protect human cells against
oxidative damage. Gallic acid was found to show cytotoxicity against
cancer cells, without harming healthy cells. Gallic acid is used as a
remote astringent in cases of intemal haemonhage. Gallic acid is also
used to treat albuminuria and diabetes Il 5] .
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I'-igure- l: Chernical structure of gallic acid

This study we aimed to extact and purification Gallic acid from rind of
pomegranate to used it to biological and chemical test as standard

compound.

MATERIAL AND METHODS
Plant materials
The rind of pomegranate collected and washing with water to remove

any impurities and then drying at room temperature 25oC without light,

the samples put in grinder to transfer it to powder.

Extracting solvents:
We weighed 100g of powder and put it in a round bottom with solution

content ethanol : water with ratio 40:60 . The flask was heated in a

water bath at 60'C for 60 min . The solution was then filtered to obtain

crude (stock solution) [5].
Purification of crude:

The crude distilled to get tl3rd of the solution using the soxhlet

apparatus at 7O"C for 3hrs ethanol was recovered to concentrate crude

extraction and then the solution is kept overnight at room temperature

25"C to precipitate. The solution and the obtained particales are dried

in the oven overnight at 60oC [15]. Water was added in the sohxlet

apparatus, and allowed to evaporate at lower temperature.

GALLIC ACID TEST:
To detected Gallic acid we take extract (1 ml of ethanol extract) mixed

with 10 ml of distilled water and filtered. Ferric chloride reagent

(3drops) was added to the filtrate. A blue-black or green precipitate

confirmed the presence of gallic.
Identification procedure

Thin layered chromatography (TLC): the dried methanol extraction

redisolved in lml methanol then applied by micropipette on silica gel

plate as continous straight line with a width range (2-4) mm wide' Plates

were inserted into a saturated TLC chamber containing Toluene: eatheyl
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acetate: formic acid system 3:3.5:0.5 as a mobile phase put two spots
sample and standard (fig 2)U61.
HPLC: The yield of ef,racted from pomegranate peel wos gollic ocid
can be improved by using:
The separation and identification of gallic acid was performed by
HPLC Lrsing Jasco's Binan, T)'pe High perforrnance Liquid
chromatographl,; comprising t\\'o pu-1550 pumps *.ith 30prl loop arid a
Jasco rrrulti rvavelengrh detector IvrD-1510. A cosmosil c1s column
(15Omm x 4.6mm, 5prn particle) rvas used for the analysis. The mobile
phase was a mixture of ethyl acetate: ethanol: rvater (l:5:4, vlvlv)
delivered at a flow rate of 1.0 mL min-r. peak of Gallic Acid in-sample
was identified by comparison with retention time of standard Caitic
Acid [16]. Separation and identification of Gallic Acid in sample extract
was performed by HPLC using cosmosil C1s column (l50mmx 4.6mm,
5pm particle) and mobile phase a mixture of ethyl acetate: ethanol:
water (l:5:4, v/vlv), a well resorved separate peak of Gallic Acid was
identified at retention time oR.496 min. which was found to be
comparable with the retention time of standard (Figs. 3,4).
FT-IR : to detect functional groups in resveratro-i strucfure and to be
compared with the standard chart. Resveratrol was reported to contain
many functional benzene ring, hydroxyl groups and the c:c double
lound compared with standard (figures. S,Oy1tO1.
uv absorption : show intense purple fluorescence in uV light that was
appear in the 1. max at 366 with an inflection at 500 that coirpared with
standard (figures. 7,8) .

RESI]LTS AI\D DISCUSSION
In the TLC obtained one zone were clearly visible: Rf - 0.9 which
compared with Rf of Gallic acid standred (fig. 2,3).Some Rf values in
the TBA system were identical to luteolin mentioned in literature, and
even more in Toluene-atheyl acetate- formic acid system 3:3.5:0.5 due
!o polarity difference. Bearing in mind the iimitations of the
identification of substances by the chromatographic method.
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igures-2: TLC of gallic acid A-standard
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Figuer-3: HPLC spectra of gallic acid sample
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Figuer-4: HPLC spectra of gallic acid standard

FT-IR spectral Analysis: The FT-IR analysis fig (5,6) of the were
furthgl tested by uv fig(7,8) and and IR spectroscopy methods for
identification samples was done and the functional groups associated
were determined (table 2).the FT -IR spectrum presence of
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v : 3414,3377, 1716, 1616, tSlZ, 1454, 1226 cm-l (KBr)
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Figure-5: FT-IR spectra of gallic acid sample

58

Table-2: functionalgroups in FT-lR



Al- Mustansiriyah J. Sci. Vol.23, No 6,2012

■
■

一
・

Figure-6: UV. spectra of gallic acid sample

Figure-7: UV. spectra of Gallic acid standard

Peaks of GALLIC ACID in sample was identified by comparsion with
IR-standar GALLIC ACID .Determination of gallic acid Uv analysis

was performed on a uv - visible spectrophotometer 220, 271 nm

(ethanol).
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ABSTRACT
Chronic Renal Failure(CM)iS thC state which results from a pel:1lanent and

usuaHy progressivc reduction in renal inction, in a sufflcient degrce to havc

adverse con― sequcnces on other systems.Visfatin is novel adipocytokine that havc

recently gcneratcd much intercst. Agreater degree of insuHn rcsistance may

predispose to renal ittury by worscning rcnal hcmodynamics through the elevation

of glomerular flitration fractiono However,therc are sparsc data on thc relationship

be●Ⅳeen Visfatin,insulin resistance with Total Anti oxidant Capacity and other Anti

oxidants in chronic renal failurc(CRF)[Stage 3].The g10merular iltration rate

(GFR)has bCCn measured in 50 patients with CRF using haemodialysis method.
Laboratory investigations including Hemoglobin, fasting serum glucose ,  serum

urea,creatinine,S.potassiunl,S.Sodium S.calciunl,S.Phosphorus,and Uric acid,

in addlion to serum total antio対 dant capacity(TAC),ma10ndialdchydc(MDA)),
vhamin C,宙 tamin E,Visfatin,insulin and insulin resistance[HOMA]had been
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measured in female with CRF. Blood samples were obtained from the patients and

twenty five healthy individuals who came to the hospital for health

checkup.Hemoglobin, fasting Serum glucose, Serum urea, S.creatinine, GFR, S.

calcium, S.potassium , S.uric acid, TAC,MDA, vitamin C, vitamin E and

MDA/TAC ratio shorved a significant difference betrveen the female rvith CRF and

control group. Visfatin. insulin and insulin resistance IHOI\4A] signiticantll'
irrcreased [1r<0.00 llin natierrts gr(,ut].Tlturc \\its il tr,)siti\c itrrrclatitrrt in Visthtin

[ng/rnl] u,ith GFR, Hb. insulin, arrd llo\1.\. ln this stud\ a ditl'erent signiticantll
association \\'as obserr ed benrccn Vistutilt. insuiin etttl Hotttostasis Ittodcl
assessment [HOMA] with TAC.IUDA. vitanrin C, ritartrin E and NIDAiTAC ratio
in the CRF patients *hen conrpared to control group. In conclusion Visfhtin.
insulin , HOMA and N{DAi'fr\C ratio levcls nral' be plal' an irnportant role in
conrplication of disease in patients, As our knorvledge, these results in the present

study are shown the first time.Tne study ma1 be useful in designing clinical studies
that target utilizing antioxidant svstems to provide protective pathu,ays on the
pathogenesis of chronic renal failure.
Keywords: Insulin resistance, Total Anti oxidant Capaciq' , Anti oxidants , N,IDA./TAC ratio,
glomerular filtration rate, Chronic kidney disease

INTRODUCTION
Chronic kidney disease (CKD) is characterized by progressive

deterioration of kidney function, which develops eventually into a

terminal stage of chronic renal failure (CRF)[]. During the last few
years, an international consensus has emerged categorizing CRF into
five stages according to the glomerular filtration rate (GFR) and
presence of signs of kidney damage: stage l: GFR > 90 ml/min and
signs of kidney damage, stage 2: GFR : 60-89 ml/min and signs of
kidney damage, stage 3: GFR: 30-59 ml/min, stage 4: GFR : 15-29
ml/min,and stage 5: GFR < 15 ml/min[2]. Chronic Renal Failure is
associated with many kinds of metabolic changes caused by the kidney
disease and also attributable to dialysis treatment. Phenomena such as

accumulation or deficit of various substances and dysregulation of
metabolic pathways combine in the pathogenesis of these changes [3].
In the process of accumulation, decreased urinary excretion plays a

crucial role and leads to retention of metabolites in the organism (e.g.
creatinine, urea, electrolytes, water). The increased formation of
metabolites through catabolic processes and alternative metabolic
pathways also exerts an influence. Regular dialysis treatment partly
decreases this accumulation, but cannot avert the overall deficitfl]. The
CRF leads to many complications over a period of time. The most
common include cardiovascular, cerebrovascular and peripheral
vascular diseases. Deaths due to cardiovascular complications are 4-20
fold higher in CRF patients than any other cause in general
population.[4]

Chronic Renal Failure is associated with insulin resistance [5,6]
which plays an important role in the pathogenesis of cardiovascular
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diseases. Insulin resistance is a risk factor of metabolic syndrome [7].
Insulin resistance is primarily detectable when the GFR is below 50
ml/min. Reduced insulin-mediated non oxidative glucose disposal is the
most evident defect of glucose metabolism, but impairments of glucose
oxidation, the defective suppression of endogenous glucose production,
iind abnorrnal insulin secretion also contribute to uremic qlLrcose
itrtoleratrce [8]. Accunrulating nitrogenous ureniic toxins seerr to be tlie
dortrittatrt cause of a specific defect in insLrlin action, and identillcation
of these toxins is progressing, particularly in the field of carbanroylatecl
anrino acids[ 1,8].

oxidative stress due to overproduction of reactive oxygen species
and impairment in antioxidant defense mechanisms have been
suegested as possible factors contributing to the pathogenesis of
atherosclerosis in patients with CRF. Total antioxidant capacity is a
parameter characteristics activities of antioxidant status of the body and
reflect the oxidative stress imposed on the organism t9]. There is
growing interest in the role of free radical damage in the vascular
disease, neurodegenerative disease and aging. Oxidative stress occurs in
a cellular system when the production of free radical moieties exceeds
the antioxidant capacity of that system[10]. Furthermore an increase in
oxidative stress is considered an important pathogenic mechanism in the
development of various complications like cardio vascular,
cerebrovascular and peripheral vascular disease[Il]. During this
process poly unsaturated fatV acid present in cell membrane are
oxidized in vivo to form MDA. This lipid peroxidation product can
structurally alter major bio molecules[12].

visfatin have been linked to diabetes mellitus U3,l4l, metabolic
syndrome F5,16], atherosclerosis [16, 17) as well as some
anthropometric parameters [16,18] in non dialyzed populations.
However, there is little information about visfatin U9,2ol in patients
treated with hemodialysis. Fukuhara et al. [21] demonstrated insulin-
mimetic effects of visfatin in several animal models of insulin resistance
and obesity and reported that visfatin binds to and activates the insulin
receptor and they have speculated that its activity as an insulin mimetic
might explain its metabolic effects. This interaction between visfatin
and insulin receptor was retracted later by Fukuhara's group L22).
Similarly, in renal disease, some investigators have reported higher [19]
and other lower [6] plasma visfatin concentrations compared to control
groups or the normal range provided by a reagent' producer. Therefore,
the aim of the study was to evaluate the relation of Visfatin and HOMA
to Total Anti oxidant Capacity and other Anti oxidants parameters in
Females with CRF [Stage 3].
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MATEzuALS AND METHODS
Fifty female patients , in the age group of 30-50 admitted with

clinically diagnosed CRF [Stage 3] in Medical Ciry -Kidney Transplant
Center, Iraq were taken for the study. It had been excluded cases with
acute renal failure, kidney transplanted patients, patients on antioxidant.
A qroup of 25 healthv sub.iects u,ere Lrseil lirr corn,.rrrison of orid:rtir.e
stress and cardiovascular status. About 5nrl of \/enous blood was drawn
under aseptic precautions in a sterile tube lrom selected subjects after a
period of overnight fasting of 12 hr, and serun'r was separated by
centrifugation(at 2500 roundinrin for l0 nrin) and stored at -20c.

The fasting serum glucose, urea, creatinine, Uric acid, S. calcium,
s. Phosphorus, s. potassium, S. Sodium, and Hemogrobin were
measured by spectrophotometeric methods supplied by Giesse
Diagnostic. Total antioxidant capacity(TAc) in serum samples was
carried out according to Rice -Evans and Miller[23]. plasma
Malondialdehyde(MDA) was determined according to the modified
method of Satoh[30]. Ascorbic acid levels were estimated by the
method of Tietz 124). vitamin E levels were determined according to a
modified of Hashim and Schuttringer[25]. The serum, insulin, Visfatin
were measured by Enzyme Linked Immunosorbent Assay (ELISA)
(Biovender Laboratory Medicine, Bmo,Czech Republic).

The glomerular filtration rate[GFR] can be estimated using
prediction equations that take into account the serum creatinine level
and some or all of specific variables (age, sex, race, body size) 126,27)'The modification of Diet in Renal Disease (lvfDRD) study equation was
used to estimate the GFR and as fo!!9wt28l:GFR (mvmin/l .73 m2)
:186x(serum creatinine)-r'r5a x(Age){'203x(0.742 if female)x(l.210 if
black).

A Homeostasis Model Assessment (HoMA) was used to evaluate
insulin resistance 129).The values for a patient can be calculated from
the fasting concentrations of insulin and glucose using the following
formula: fasting serum insulin (pU/ml) x fasting plasma glucosl
(mmolll)/22.s [2e).

MDA/TAC ratio wzrs calculated as an index of oxidative
shess[30]. All statistical analysis in the study was performed using
SPSS version 17.0 for Windows (Statistical Package for Social Science,
Inc., chicago, IL, usA). values were expressed as mean + sD. Student
t test was used to find out the significance level and the pearson
correlation sfudy was used to find the association between the
biochemical parameters.
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RESULTS AND DISCCUTION
Descriptive data of patients and control group are shown in table l.

Visfatin,Fasting serum glucose, insulin and HOMA were significantly
elevated in patients compared to control [P<0.001 ]. Average value of
Lrrea .creatinine concentrations were 1 I 0.80*30. I 9 mg/dl.
-5.53+2.09mg/dl respectively fbr patients, u,hile they were
i0.00.t"1.77mgldl , 0.92+0.10 mg/dl respectively tbr control group
Hemoglobin concentration were 9.42+l.99gm/dl for patients, in
conrpared to 12.84+ 0.87 for control. The mean GFR was
39.43+6.10mI/min/1.73m2 as shown in table 1. There were no
significant differences [P>0.05]in S. Sodium and S. Phosphorus when
compared to the control group as shown in table 1. Calcium level was
decreased significantly[P<0.01 ] in patient group when compared to
control.

Table-l: The mean and standard deviation of B. urea,S creatinine, GFR, sodium,
potassium, calcium, phosphorous ,Hb, Visfatin ,Fasting serum glucose ,

insulin and HOMA patients group[Stage 3] and control group.

Characteristic Patients mean*SD Control meantSD PValue

Urea [me/dl/l 110.80± 30.19 30.00± 4.77 <0.001

Creatininelme/dl4 5.53±2.09 0.92±0.70 <0.001

GFR「 mνmin/1.73m21 39.43± 6.10 86.34± 5.99 <0.001

S. Sodium [mEq/L] 139.66± 7.71 137.84± 2.15 >0.05

S. PotassiumlmEq/Ll 4.55±0.98 4.05±0.39 <0.05

S.Calcium「mノd1/1 8.21■ 0.79 9.67±0.65 <0.01

S. Phosphoruslme/dY1 3.22±0.63 2.81±0.44 >0.05

Hb [gm/dl] 9.42± 1.99 12.84± 0.87 <0.001

Fastine serum glucoselme/dlfl 153.64± 17.48 95。 75± 10.48 <0.001

InsulinIpUlmll 18.58±4.34 8.08±0.73 <0.001

HOMA 4.44± 1.86 1.51■ 0.14 <0.001

Visfatin「 n」mil 42.98± 6.66 29.88± 3.55 <0.001

Table 2 shows the comparative analysis of serum Total antioxidant
capacity, MDA,uric acid, Vitamin E, Vitamin C and MDA/TAC ratio
between control and patients with cRF. When compared the result to
control, patients with cRF showed significant increase in the in the
TAC, MDA,uric acid and MDA/TAC ratio, while Vitamin E, Vitamin C
signifi cantly decreased
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Table'Z: Comparison of Different Parameters Related to Antioxidant Parameters in

Control and Study G roups in ICRF 3
Characteristic Patients mean*SD Control mean*SD PValue

TAC [pmol/Ll 545.80±68.18 433.80± 29.98 <0.001
MDA [p mol/L] 4.10■0.52 1.39±022 <0.001
Uric acid [meJdVl 4.85±095 420■0.54 <0.05
Vitamin E Imddll 1.09■ O i3 I .42i0.32 I .O.ob t

Table 3shows the different correlation between visfatin
concentrations and other biochemical factors in the CRF patients.

Table-3: Results of correlation analyses of fasting visfatin concentrations in the Cpp
patients ″=50

Characteristic
Visfatin I nglmll

Conelation coefficient
r

P-valuc

Urea [mg/dl/j 0.08 NS

Creatinine[mg/dl{ 0.06 NS

GFR[mUmin/1.73m]l 0.59 <0.01*

S. Sodium [mEqil-] 0. l0 NS

S. Potassium[mEq/L] -0.25 NS

S. Calcium[mgldll] 0.09 NS

S. Phosphoruslnddl4 0.08 NS

Hb [gn/dl] 0.42 <0.05拿

Fasting serum glucosefngl dl/] 0.23 NS

Insulin[pU/ml] 0.57 <0.05。

HOMA 0.60 <0.05*

NS,not signi5cant',Signincant

There were a different correlations between visfatin ,insulin
and HOMA with antioxidants in sera of patients with CRF as shown in
table 4, while there were no significant correlations in control group

MDA/TAC ratio 0.008± 0003 0.003± 0.0005

66
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CRF patients

Characteristic
Visfatin Ing/ml] Insulin[pU/ml] HOMA

r p p

TAC [pmol/L] 055 001 053 001 064 0.01

MDA [p nrol/L] 067 001 075 0001 068 001

Al- Mustansiriyah J. Sci. Vol.23,No6,2012

Table-4: correlations between Visfatin ,insulin and HOMA with antioxidants in

Ur ic acid [irr9'dl,'] 005 066 05

Correlation cocllicient ,f ; P-value ,P

In the present study, there were an agreement with the results obtained
by Axelsson et al. [9] that found a higher mean level of visfatin in
CRF patients than in the control group .The differences in serunr
visfatin level in CRF patients, shown in the available literature [20],
may be attributable to the different methods of investigation [31]. In
patients with chronic renal failure, elevated visfatin levels predict
increased mortality [19], most often caused by cardiovascular events

L321. Patients with artherosclerosis show increased visfatin
concentrations [33]. A previous study found association between
hyper visfatinaemia and endothelial dysfunction in CRF [34].Other
study didn't find any association between visfatin and IR in non-
diabetics, newly diagnosed, untreated type 2 diabetic and diabetics
treated with insulin or oral hypoglycemic agents 135-37). The current
study have found a positive correlation between visfatin and insulin
concentration as well as correlation between visfatin and HOMA in
patients with CRF . In agreement with the hypothesis that visfatin could
play a role in the regulation of insulin sensitivity [20], Another study
suggest that secretion of visfatin may be stimulated not only by
endogenous but also by exogenous insulin, and modulated by many
factors more expressed in diabetic patients (e.g., hypoxia) [38].

Several studies have clearly shown that the sensitivity to the
action of insulin with respect to glucose metabolism is markedly
impaired in CRF[39].Mechanisms may contribute to insulin resistance
in CRF including defects at post receptor level of insulin action in
muscle, adipose, and liver tissues. The defects are primarily localized to
glucose uptake and metabolism by these insulin-sensitive
tissues[4O].Significantly impaired insulin sensitivity is present early in
the course of CRF[41].However, in early CRF patients, factors other
than impaired kidney function, such as dyslipidemia and adverse effects
of medications are likely to cause or contribute to insulin resistance[41].

ン
ul′

Vitamin E [mg/dl] -037 NS -044 00_4‐ ‐065

\/itanrin C [mg/dl] ‐0.68 ‐0.79 0001 ‐0.86

4ヽDA/TAC ratio 0.65 001 068 001
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MDA is a lipid peroxidation product which is formed during
oxidation process of polyunsaturated fatty acids by reactive oxygen
species [42]. MDA is the sensitive marker of lipid peroxidation. lOa
level is significantly elevated in hemodialysis patients when compared
to conservatively ntanaged patients. This is in accordance with study of
(l \4 Louehrev et al [431. A. ]\4ariani [44] and Trlia \\,einstein et al [-15].
A l-though hemodialvsis leads to improve nrent of scveral biochemical
paralneters like creatinine, urea ievels and plasnta lipid patterns, but it
can cause harmful atherogenic eflects. The increase in lipid
peroxidation resulting from hemodiall,sis could be provoked by bio
incompatibility of dialysis membrane. When cells come in contact with
the dialyzer membrane leads to sensitization of cell membrane
components leading to compliment activation which cause formation of
other reactive oxygen species which rvill initiate peroxidation of
polyunsaturated fatry acids [44].

As a result of free radical production the Vitamin E is converted into
o-tocopheroxyl free redical. The o- tocophero/.yl free radical dose not
possess an antioxidant properties and even tigger the process of lipid per
oxidation. Vitamin C is a substance responsible for the regeneration of
the otocopheroxyl free radical back to tocchopherol a continuous
supply of Vitamin C into the arterial blood line during dialysis. As
demonstrated by most studies patient on dialysis do not show Vitamin E
deficiency and Vitamin E levels don't decline during dialysis [46].
Vitamin C deficiency is frequent in the dialysis population by contrast
and dialysis associated with signifrcant losses of Vitamin C [42]. Single
Vitamin C infusion resulting in maintaining its levels at values
gomparable to pre dialysis levels. The potent antioxidant activity of
Vitamin C maintains cellular GSH conserve the integrity of
biomembrans and reduce leakage of cytosolic lactic dehydroginase in
liver. Moreover, it may diminish primary DNA damage of cells [4g].

In the current study TAC level increased significantly [p<0.001]in patients when compared to conhol. These result agree with the
other study that findings associating significantly increasing serum TAC
levels with progression of chronic renal failure and this elevated TAC
levels were strongly correlated to both serum creatinine and uric acid
levels [49]. However, lipid peroxidation was not associated with TAC.
Because of these facts, authors concluded that increased TAC was
related to uric acid accumulation (uremia) resulted from chronic renal
failure. In 37 chronic renal failure patients endothelial vasodilatation
was positively associated with serum total antioxidant capacity and
negatively correlated with lipid peroxidation markers [50]. Total
antioxidant capacity summarizes the overall activity of antioxidants ancl
antioxidant enzymes [5 l].The co operation between different
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antioxidant pathways provides greater protection against attack by ROS,
compared to any single compound. Thus the overall antioxidant
capacity may give more relevant biological information compared to
that obtained by the measurement of individual biomarkers [52].

The correlation between insulin and HOMA with anti oxidants in
table 4 may be duo to that both hyperglycaemia and insulin resistance
are acoorllpanied by' reduced insuiin actioni53,54]. Hyperglycaemia atrci

insulin resistance rnay also be accompanied by oxidative stress [55,56].
Ceriello hypothesized a model that oxidative stress represents the

conrrnon pathway through which hyperglycaemia and insulin induce

a depressed insulin action[57]. This point of view is supported by
studies with antioxidants, which are able to improve the concentration
of insulin [58].

A significant positive correlation were seen between serum

Visfatin, insulin, HOMA and MDA/TAC ratio. This shows that increase

in Visfatin,insulin,HoMA level causes increase in the oxidative stress.

MDA/TAC ratio was identified as an ideal marker to assess the

oxidative stress [59].These results as our knowledge are a novel markers
to evaluate the complication in the CRF patients . The severity of CRF
complications is may be correlated with the oxidative stress status of the
patients and level of Visfatin,insulin,HoMA, which may leads to the

pathogenesis of CVD in patients with CR-F.

CONCLUSION
Enhanced oxidative stress with increased Visfatin ,insulin, and

HOMA levels in the patients with chronic renal failure may accelerate

the process of atherosclerosis resulting in cardio vurscular complications.
Hence attention should be paid not only to already accelerated

atherogenicity in chronic renal failure but also to the supplementation of
antioxidants level and relationship with Visfatin level , insulin
resistance.
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ABSTRACT
In this work,pyranopyrazoles derivatives have been synthcsized

Under conventional and microwave conditions.The compounds(l-5)wcre
prepared by heating hydrazine derivatives with ethyl acetoacctate and then repeated

the reaction by microwavc techniquco While the Sciffc bascs(8‐ 11)were
synthesized by the condcnsation of compounds(6,7)with arOmatic aldehydes and

then repeated the reaction by microwave technique.Trcatment of compound(2)

with naphthylisocyanate or ethyHsothiocyanate to give derivatives(12-13)and then

repeated the reaction by nlicrowavc techniquc. The structure of the synthcsized

compounds wcre deduced by using some spectroscopic methods,UV― Visible,FT‐

IR and NMR.

INTRODUCTION
The Pyranopyrazoles derivatives are widely used as organic

intermediates and well known for their biological activity.[1]
Pyranopyrazoles exhibit useful biological properties such as cytotoxic [2],
antibacterial [3] and molluscicidal [4] . Microwave inadiation of organic
reactions has rapidly gained popularity as it accelerates the reaction
towards a variety of synthetic transformations. Chemical transformations
that took hours or even days to complete can now be accomplished in
minutes. Microwave energy offers numerous benefits for performing
synthesis such as increased reaction rates, enhanced yields and cleaner
chemistries[5]. Schiff bases are used as substrates in the preparation of a
number of industrial and biologically active compounds via ring closure,
cycloaddition and replacement reactions[6]. Moreover, Schiff bases

derived from various heterocycles have been reported to possess

cytotoxic[7], anticonvulsant [8], antiproliferative [9], antimicrobial activity
[10].
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MATERIALS AND METHODS
Melting points were determined on GallenKamp(MFB-600) melting

point apparatus and are uncolrected.The IR spectra oftir. compounds were
recorded on ashimadzu FT-IR-3800 spectrometer as KBr disk.The UV
spectra were performed on cintra-5-Gbes scientific equipment . The rH-
NMR spectra(solvent DN4SO-df, ) u.erc. rt,cordec! rrrr Bruker 400 \ll i .

spectrophotometer using TN{s as interral sta,dard.

Synthesis of compounds (l-5):Illl

Conventional method :prepared from ethylacetoacetate and hydrazine
derivatives according to reference (l l).

Microwave method : A mixture of hydrazine derivative (0.0025 mole )and redistilled ethyl acetoacetate (0.65gm,0.005 mole) were taken in a
small beaker and mixed thoroughly. The mixture was then irradiated under
microwave oven for (5-6) min at g50 w. Upon the completion of the
reaction, the reaction mixture was then ailowed to stand at room
temperatures. The solid product obtained was washed with water and then
filtered, dried and recrystallized from suitable solvent.

Synthesis of compound (6) :

Potassium hydroxide (l.6ggm., 0.03 mole) was dissolved in
absolute ethanol (30 ml) .The solution was cooled in an ice bath and
compound 2 (3.28gm.,0.02 mole) was added with stirring .then carbon
disulfide (2.28gm., 0.03 mole) was added in small lortions with
constant stirring. The reaction mixture was agitated continuously for 5
hour at room temperature. After that hydrazine hydrate (1.5gm., 0.03
mole )was added and then refluxed for 2 houi. The mixture was
neutralized with dilute HCL and the precipitated solid was collected by
filtration, dried and recrystallized from ethanol. (Table l)

Synthesis of compound (7): Iron powder (4 gm) was added portion
wise to a mixture of compound 3 (2.g5gm., 0.0t mole), concentrated
hydrochloric acid (15 ml) and ethanol [o ml). The reaction mixture
was refluxed for 6 hour, cooled; the precipitate formed was filtered off
washed with water, dried and recrystallized from DMF.(Table l)

Synthesis of compounds (8-ll)
conventional method: To a solution of compounds (6,7) (0.001

mole) in (20 ml) of absolute ethanol, the appropriate aromatic aidehyde
(0.001 mole) was added with 3-4 clrops or gtaciat acetic acid. ihe
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mixture was refluxed for 6 hours, cooled then the solid formed was

filtered and recrystallized from appropriate solvent. Table (l)
Microwave method: Compounds that contain NH2 group (6-7) (o.ool
mole) was dissolved in a little mount of ethanol and (0.001 mole) of
appropriate aromatic aldehyde was dissolve in a little mount of ethanol

rvith l-2 drops of glacial acetic acid. Then the well-stirred mixture was

rrracliated under nilcrowave oven lbr (o-8) tnitt at 85U W. Uporl

contpletion of tlie reaction, the reactit-rn rtrixture rvas then allowed to
stand at room ternperatures. The solid product obtairled was

recrystallized from suitable solvent.

Synthesis of compounds (8-11)
Conventional method: A mixture of compound 2 (0.01 mole) and

ethylisothiocyanate or naphthylisocyanate (0.01 mole) was dissolved in
DMF (20 mL) in a round bottom flask and two to three drops of
morpholine was added as a catalyst. Then the well-stirred mixture was

refluxed for 6-8 hours. The reaction mixture was then allowed to stand

at room temperatures. After that the mixture was poured in ice-cold
water. The resulting solid product was filtered, dried, and recrystallized
from appropriate solvent.

Microwave method ll2l z A mixture of compound2 (0.49 9m.,0.003
mole) and alkyl thiocynate or aryl isocyanate (0.003 mole) in alO ml
DMF was taken in an Erlenmeyer flask. In the reaction mixture 2-3
drops of morphline was add as a catalyst. The mixture was irradiated
under microwave for 5.00 min at 850 W. The resulting solid was
filtered, dried and recrystallized from benzene.
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Scheme I

RESULTS AND DISCUTION
Pyranopyrazoles derivatives were synthesized by microwave

inadiation in addition to conventional method. microwave irradiation is
known to allow a striking reduction in reaction times, good yields and
cleaner reaction than the purely thermal procedures. The compounds ( I -
5) wcre synthesized by the reaction of one mole of hydrazine
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derivatives with two moles of ethyl acetoacetate in microwave oven for
5 min. The mechanism of the reaction is believed to be as follows:

喝 c_:_cH2~:~OC2H5上  H3C≦ :爺 Oc2H5 」l里型里1年ト

Lり5+け
wナ

リ5

¨
―

/

13i覆

》 、

・Ｃ〓。人い‐‐‐）ＴＮＨ２
The structure of the synthesized compound (l) has been characterized

and identified by uv., FTIR and NMR spectrum. The FTIR shows an
absorption band at (1755) due to the stretching vibration of (c:o)
lacton, (1608) due to the stretching vibration of clN, and 3070 for c-H
aromatic. The 'HNMR of compound (1) show:7.4-7.g(m,Ar-
H),5.7(s,lH,Ar-H),2.4(s,6H,CHa). Schiffs bases (g-11) have' been
synthesized by the reaction of compounds (6, 7) with the appropriate
aromatic aldehydes and few drops of glacial acetic acid (caa) in
microwave oven. The structure of the synthesized compound (g) has
been characterized and identified by uv.. FTIR and rH NMR ,p..irr..
The FTIR shows an absorption band at (1699) due to the siretching

じ軍ずk
|

R
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|

R

ヽ
°  H5C26

~C2H50H

O

ずい12喝ゴ
H  R

Ъ〔｀ +H3C｀ 2CH2~:~OC2H5



Synthesis OfsOme PyranopyrazOles‐ 6-Onc Derivativcs By Microwave Mcthod

Redh■ Foaud and Wassan

vibratiOn of C=o,(1618)due to the stretching vibration of C=N,and a

band at 3180 for N‐ H.The lH NMR of compOund(8)showed:
8(s,lH,N=CH), 6.8‐ 7.3(m,Ar― H), 5。 7(s,lH,Ar― H), 3.7(s,6H,OCH3),
2.4(s,6H,CH3),2(s,lH,NH).The FTIR spectrum of cOmpound(H)
showed the disappearance of the absorption bands fOr NIH2 and
appearance of ne、 、′ absorption band at 1630 dtlc to the stretchi11望

vibration of new CH=N、 and twO bands at 1355,1530 forv NO,.The lH
NMR of cOnlpound(H)shOヽ led:9.1(s,lH,N=CH),7.3-8.2(8H,Ar―

H),6.6(s,lH,Ar―H),2.5(s,6H,CH3)・ The tWO last cOmpounds were
synthesized by reactiOn of equirnolar quantities ofthe compound 2、 vith

ethylisOthiOcyanate or naphthylisocyanate in nlicrowave oven for 5 nlin.

肌 ∫T∬ 13」 鮮 ,蹴 tぶi:llttT′鞭

a∬
R;譜

ぽ 寵
carbonyl group oflactone,appearance ofne、v absorptiOn bands of C=o
of the amide at(1633 cm‐ 1).The lHNMR spectrum of compound 13

showed the f0110wing data:6.09(s,lH,Ar― H),4。 1(m,2H,CH2CH3),2.7
(s,3H,CH3),2.6(s,3H,CH3),2.2(m,lH,NHCH2)1。 2(t,3H,CH2CH3)・

ablc‐ ical properties of the synthesized 1-13
Comp.N
o.

Conventional
Method

Microwave
Method

M.PO C Recryst.solvent

Ｔｉｍｅｍ
Yield% Timc

(min)

Yield%

1 1 40‐ 142 Ethanoi
2 1 90 92 243‐245 Ethanol

1 6 89 80‐ 182 Ethanoi
4 1 82 71‐ 173 Ethanol
5 1 72 6 82 30‐ 132 Ethanol
6 7 77 76‐ 178 Ethanol
7 6 70 300d∝ DMF
8 6 66 6 70 128-131 Ethanol
9 6 70 76 163-165 Ethanol:water l:l
10 6 80 89 246‐248 Ethanol

6 72 8 79 197‐ 200 Ethano:
5 74 171‐ 173 Dioxane
5 80 100‐ 102 Benzene
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vN‐ [―13217

v N02 1340‐ 1519

2827‐

2980

Characteristic bands of FT‐ IR(cm~:,KBr)

!750   1 i445‐ 1555

v  C=O  amid
1668(vNH2)

3300-3400

1348,1521

o(NHNH2)
3201-3317

oC=S1234

Table-3: V and IR l data for Schiffbase 8‐ ll

Cornp.No UV
Ethanol

Characteristic bands of FT-lR (cm-r,KBr)

l. max
nm

C=0 C=C C-Har C‐ Hal C=N Others

５

２

１

４

1699 1471‐ 1587 2978 1618 vN‐H
3180

9 ０

０

２

３

1697 1411‐ 1518 3080 2926 1602 vN‐H
3228
vO―H
3414

２

５

０

２

1740 1490‐ 1560 3067 2899 1630 v N02
1355‐ 1530

４

３

２

３

1718 1450‐ 1555 3060 2945 1610

Comp.
No

UV
Ethanol

Characteristic bands of FT-IR (cm-',KBr)

)'" maX

nm
C=0 C=C ＨＣ

．
．

C‐ Hal C=N Others

０

４

２

４

２

３

1701

1633

1448‐ 1556 ハ
Ｖ

０

６

６

２

８

９

２

２

1610 vN¨H
3269

２

３

1703 1490‐ 1580 3080 2933‐

2985
1606 vN‐H3195

vC=S1320

Table-4:UV and IR spectral data for compound (12-13)
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ABSTRACT
In this work new coumarin dcrivatives were synthesized, fron1 4-hydroxy

coumarin as a starting material,by its reaction with acetyl chloride,using pyridinc

as a basc to folll1 3‐ acetyl-4‐ hydroxy coumarin 2.Thcn the reaction was  fonowed

up by the follllation of schiff bascs 3‐ 7,through the treatment of 2 and hydrazine

derivatives in boiling absolute ethanol. Pyrazole derivatives 8-12 were flnaHy

synthesized by ring closure reaction of schiff bases in thc presence of few drops of

ooncentrated sulfuric acid as a catalyst. The newly synthesized compounds were

confilllled by FT― IR‐spectra and CIIN― analysis,and they showed good agreement

with the proposed structures.   AIso the biological activity of some of the tcst

compounds    wcrc investigated J″  ッitro, against somc bacterial and fungal

lnicroorganisms.

Coumarin containing schiff bases and pyrazole dcrivatives: 3,4,5,7 and 9, 12

respect市 ely,cxhibited good antimicЮbial act市責y against Gram(+)bacteria and

a reasonabL anibacteHJ acJv■ y agJnst Gram(― )二
“

′′・

Compound 3 demonstratcd thc ma対 mum antittngal act市 ity against C.αルメθα″s.

Compound 12 was the most potent against the resistent pathogcnic bactcria,

Psθ夕db″ο″αs αθr″gJ″Osα 。

NTRODUCTION
Coumarin derivatives posses a wide spectra of biological activities l‐

5,

including anticoagulant,anti‐ iflammatory,antinlicrobial and vasodilator,

ctc. Also, its wen documented that hetrocyclic rings like, pyrazol,
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pyrazolin-5-ones,4+hiazolidines and 1,3,4 oxadiazoles display
pronounced antioxidant 6-8 and anti neoplastic activity e-r2.

The pyrazole ring is prominent structural motif found in different
pharmaceutically active compounds. This is due to ease preparation and
the
prrazole basecl deriratives have heen reglrded as anrioh'tic 't. GAR.A
receptof antagonists and insecticidcs ll,anti-inflanrmatory 

and
antimicrobial ag.nts 't, and grouth inhibition activitl,r6
In view this considerrable importance ofthe coumarins and heterocycles
mentioned above, the present rvork is aimed to design and synthesis of
new heterocyclic pyrazole derivatives bearing coumarin nucleus, in
order to have biologically rnore potent compounds.
Results and discussion:
The coumarin derivatives are important as biologically active

compounds, and these compounds possess a wide range of biological
and pharmaceutical activities.
For the synthesis of new coumarin derivatives, the following reaction
sequences depicted in Scheme I .
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Schiff base dcrivativcs

__    lё

Onc.H2S04

(8-12) pyrazolederivatives

Scheme 2

3-acetyl-4-hydroxy coumarin 2 was obtained by reaction of 4-hydroxy
coumarin I with acetyl chloride in dry pyridine for 48h., in a good yield
(table 2).
The chemical structure of compound 2 was confirmed from its spectral

data.
In the I.R spectrum of compound 2, the lactone carbonyl stretching

freqtrency(C:O), was observecl at 1732 cm't ,and the appearance of

０
０
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ketonic carbOny stretching at position 3

nucleus,at 1674 cnl‐ 1

In addition to that, the consideration of the following bands: 30g7 cm-r
,represent the (c-H) aromatic stretching ,2933 cm-t aliphatic (c-H)
stretching, and 1610,1545 cm-r respectiveh,. rhe (c:c) stretching.
It's worth mentioning. that the reaction betn'een-4-hvclroxv corrilarin I
and acetyl- chloride, altorded 3-aceq I -{-h1'drox1 couinarin 2,(see
scheme 2.;r7.

Acetyl chloride reacts irreversibly rvith 4-hydroxy coumarin I in the
presence of pyridine and piperidine to yield -4-acetoxy coumarin 2.
A nucleophilic attack of pyridine on the ester group reversibly cleaves
this compound to give the anion of 4-aceto*y .ouruiin 3, and ihe acetyl
pyridinium cation 4.
This latter moiety further reacts with different resonance form of 4-
hydroxy coumarin anion 3a to yield after enolization,3-acetyl-4-
hydroxy coumarin,(Scheme 2). 

r

Redha,Ammar and Mahdi

of 4-hydrOxy coumarin

8 11Pyridinc

Scheme 2

Reaction of compound 2,(scheme l)with hydrazine derivatives in
boiling absolute ethanol, afforded the Schiff bases 3-7.

′
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The I.R spectra of the above compounds, illustrate the disappearance of
ketonic carbonyl in compound 2 (Scheme 1), and the appearance of the

new absorptions at (1610-1602) cm-r which indicate the presence of
azomethan group (C:N).
Tlre NH-group ir also displayed at 3439 -3150 cm-r . The I.R data of
these compounds are shown in table 1.

tseside that, contpounds 8-12 , represent dilferent pyrazole cicrivativcs

linkecl to coumaritr trucleus ,these derivatives wcfe cottfirtttcd b1' the

disappearance of NH-bands clearly, in cotnpounds 8,9, lOand l2
respectively (table 1 ).
Moreover, elemental microanalysis showed good agreement with
proposed chemical structures for compounds 3-7 and 8-12 .

I.R
-1

l data for the hesized

MATERIALS AND METHODS
General

All chemicals used in this work were supplied either by Sigma-

Aldrich or Fluka and used without further purification. The FT-IR
spectra were recorded in the (4000-400) c*-' on KBr disk, using

Schimadzu FT-IR-8300 spectrophotometer.

Cm spcctral data lor tne syntnesizcc c0111pounos.

Compd
No.

C=O C-H
aromatic

C‐ H
aliphatic

C=C
aromatic

C=N others

2 1732 3087 2933 1610

1545

C=0,ketonc
1674

Ｏ
Ｄ 1696 3071 ０

２

２

７

９

８

つ
４

う
Ｚ

1494 1610 NH‐3439

4 1664 3063 ２

０

９

８

９

８

２

２

つ
４

′
”

６

　
４

５

　
５

1602 NH-3150

5 1728 3069 ６

６

７

２

９

９

２

２

８

０

４

１

５

５

1612 NH―

3157,3115

6 1695 3063 2924 1558

1460

1608 NH‐

3286,3196

7 1676 3066 2980 1498 1602 NH-3271,
NO,-1323

8 1710 3056 ６

７

５

９

９

８

２

２

1545

1496

1610

9 1732 3072 ２

２

２

５

９

８

２

２

８

６

４

９

５

４

1612

10 1732 3066 ６

２

２

５

９

８

２

２

３

４

４

９

５

４

1610

1708 3043 ６

２

２

８

９

８

２

２

６

３

６

３

５

５

1608 NH‐3159

12 1741 3078 ８

４

２

５

９

８

２

２

４

３

１

４

５

４

1556 N02‐ 1325
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Elemental microanalysis for c,H,N were perfbrmed on perkineElmer
elemental analyzer.
Melting points were determined in open capillary tubes on a
Gallenkamp M.F.B.600.010F merting point apparatus, and are
ur-rcorrected.

Synthesis of 3-acetyl-4-hydrox)' coumarin (2):
A solution of 4-hydrox),colrmarin I (2..i g,0.015 rnole ) in dry pyridine
(30) ml and few drops of piperdine was added, then cooled to 0 -5c"
.The acefyl chloride (2g.0.025rno1 ) added drop *'ise addition, and the
mixture stirred for 48h.
The dark -red reaction mixture was then poured into ice-water, and the
mixture brought up to pH l-2 using 2M HCl.
The precipitate was filtered , and washed out thoroughly with cold
distilled water to give compound 2.
Physical properties of this compound are shown in table (2).
Synthesis of schiff bases (3-7):
Generol procedure:

A mixture of 3-acetyl-4-hydroxycoumarin 2,(0.0015) mole in
absolute ethanol (25) ml, and hydrazine derivatives(0.O015j mole was
added drop wise. The mixture was refluxed for 4h.
The mixture was cooled and the precipitate was collected by filtration.
The physiochemical properties of compounds (3-7) are shown in table
2.

Synthesis of pyrazole derivatives (g-12):
General procedurez
A suspension of schiff base (3-7), (0.0015) mole in glacial acetic

acid(15) ml was treated with few drops of conc.Hzsor, and then heated
for 2h. under reflux.
After cooling the mixfure, was poured into ice-water, stined until
crystallization was complete, the precipitate was collected by filtration,
washed with cold water and then dried.
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Table- 2: physical properties of the new synthesized compounds

Prel iminary antimicrobial assay:
The antimicrobial activity of the new synthesized compounds

,schiff bases 3,4,5and7, andpyrazole derivatives 9,rz was determined
by using well-plate method.

The antimicrobial assay was carried out against 24h. cultures of
representatitve Gram (+) and GramO bacteria : Staph aureus,Bacillus
subtilis, Pseudomonas aeruginosa, Escherchia coli, :usingagar medi4
The fungi used is Candida albicans.
The absolute ethanol was used as a solvent for the test compounds.
The minimum inhibitory concentrations (I\flc values), of these newly
synthesized compounds were also determined using two dilution
concentrations 1O0mg/ml and 50mg/ml.
Ethanol was used as a control and the antibacterial activities were
presented iN a zone of inhibition for each test compound (see table 3).

Compd.
No.

m.p co yield% Color Recryst.solvent

') 132-134 82 dark yellow Ethanol/water
140-142 80 orange Etharrol/w'atcr'

14 220-222 80 yellow Ethanol/water
206-208 87 yellow Ethanol/water

6 162-164 91 yellow Ethanol/water
7 218-220 90 orange Ethanol/water
8 124-126 50 yellow Ethanol
9 108-110 58 rcd Ethanol
10 135(dec.) 52 brown Ethanol

228-230 79 yellow Ethanol
つ
４ 165(dec.) 80 yellow Ethanol
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Table-3:

Minimum inhibitory concentrations (MIC) of the new synthesized compounds.
Compd. Bacteria Conc.lO0mg/ml Conc.50mg/ml Control

Abs.ethanol

Staph aureus 0

Bacillus subtilis
1葛 20

2ャ″あ ″′ο′κιゞ

α′′′rgr″ωα
10

E εο/ノ 19 19 0

C.albicans 0

4 Staph aureus Not tested 0

Bacillus subtilis 20 0

Pseudomonas
aeruginosa

Ecο′′ 0

C.albicans 37

Staph aureus Not tested 10

βαε′〃〃ss“ br′ ris 0

Pseudomonas
aeruginosa

10

Eεori 20 10

Ca/bたαぉ 42 10

Staph aureus 30 Not tested 0

BacFrrys s“br′ ris 22 0

Pseudomonas
aeruginosa

Ecori 22 0

C.albicans 28 10

9 Staph aureus 20 Not tested 0

βαε′r/2s s〃briris 20 0

Pseudomonas
aeruginosa

0 10

Ecο′′ 0

C.albicans 10

12 Slaph aureus 20 0

Bαεブ//11s s“ brノ′′s 40 0
Pseudomonas
aeruginosa

う
４ 0

Ecori 0
C.ulbrcans 10
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3 ;-r-r::ull iGi.l^ .*;*s u" 2-irninohexahydro-1,3-tlriazepine J i;+.+ nG;L iJ;:
-^.liJl *it ,Jlla;sr:.i 13...y:Jl +J:a rF3;4j'!Jl aiJJl ..19-9SiJ .rU;*r"_9;1dLrj-4, I

:.jrJl .^-;j i-r . UreEll Jif" (33) _,+J c+-LL U_rl rly s qJjYl c,U:LYIJ !;..SlJlSl
. (FTIR,TH-NMR) & ;Jiitll dJAll ,l':': rJ 6J;Jl

ABSTRUCT
A new 2-iminohexahydro-1,3-thiazepine derivatives were synthesized from cyclo
condensation of thiourea derivatives with 1,4- dibromobutane in presence of NaH as

reducing agent Acid chlorides were used with primary amine as convenient
starting materials for synthesis of (33) thiourea derivatives The synthesized
compounds were characterized by different spectroscopic methods (FTIR,IH-
NMR).
Key words : 1,3-thiazepines , thiourea derivatives , primary amine, sodium hydride
, acid chlorides

INTRODACTION
Heterocyclic compounds include many biochemical material essential to
life such as nucleic acid , and many of them are naturally occurring
pigments , vitamins , and antibiotics. However , synthetic heterocyclic
compounds are widely use as medicaments , pesticides , and plastics[1]
. Thiazepines are heterocyclic compounds possessing N and S atoms in
it is seven member ring. The different types of this class brought a
considerable interst because of their biological activity as inhibitors of
HIV-I integrate , antitumor , antibiotics , enzyme inhibitors , muscle
relaxants , sedatives and hypnotics[2-4). The 1,3-thiazepine derivatives
are of considerable interest due to their biological activity[5-8]. A novel
pyrrolo[2,1-b][,3]benzo thiazepines have been prepared and they
demonstrate activity as anti-psychotic agents with serotonin and
dopamine antagonist properties[9]. The 1,3-thiazepine ring system is
present in omapatrilat drug , which it is in the late stage of approval . It
inhibits the activity of angiotensin converting enzyme (ACE) , that
causes blood vessels to constrict , leading to lower blood pressure. The
drug inhibits the enzyme known as neutral endopeptidase(NEP),causes
the relaxation of blood vessels[l0,11]. Thiazepine derivatives of
different types [(1,3),(1,4) and (1,5)] were prepared by various methods

as the preparation.Such

，
Ｄ

（
ソ

of methylene-bis-



Preparation OfNew 2-lminohexahydro- I ,3-Thiazepine Derivatives 
Hamed and Ahm€d

benzofurano[,5]benzothiazepine[12], and 3-(2-substitutedphenyl)4-(3-
pyridine)-2,3-dihydro-[ 1,5]benzothiazepineI I 3].
The preparation of [,4] type derivatives are widely reported[14-16],
such as the preparation ofsome novel pyrido[3 ,2-t][l,4lthiazepines[l7]
,and pyrazolo[3,4-e][ I ..+ ]rh iazepine[t 8 ]. The 1,3-thiazepine ring system
have const^rcted h' r'rrious s'nthetic rorlps[]9.201 .An excellerrt t,ielcl
ol ethyl- 2-amirro-7-nrerhyl-.1-oxo-4,5,6,7-tetrahldro-1,3-thiazepine-5_
carboxylate r.r'as prepared fl.oni the o,clocondensation of thiourea
derivative that , derived liom the reaction of diethvlallvlmalonate with
thiourea . AIso the preparation of l-anrino de.iuaiir,es of 7-methyl-4-
oxo-4,5,6,7 -tetrahydro- 1,3 -thiazepine-5 -carboxy lic acid ester from the
cyclocondensation of l-alkyl-3-pent-4-enoyl-thiourea with bromine.
The thiourea derivatives rnay be obtained from the reaction of 4-amino-
butanol with isothiocyanate . In acidic solution resulted in formation of
4-substituted (methyl, benzyl and propyl) imino- 4,5,6,7 -tetrahydro- 1,3-
thiazepine[8,9] The reaction of 4-bromobutyl isothiocyanate with
aromatic amines may be regarded as agenera! method for preparation of
2-arylimino-1,3-thiazepine derivatives[21].The 1,3+hiazepine ring
system could be formed from the condensation of thiourea derivatives
with 1,4-dibromobutane. Tricycloderivatives of 1,3-thiazepine were
obtained by this route[20].

MATERIALS ANDMETHODS
Acid chlorides , sodium hydride , potassium thiocyanate and primary
amines were purchased from Sigma-Aldrichs. Silica gel were supplied
by merck company. Melting points were determined at SMp30 type
melting point apparatus (Stuart , Germany) and are uncorrected. FTIR
(KBr disc) spectra were recorded on a shimadzu FTIR 84005
spectrophotometer between 4000400cm'r.'H-Nlr,fi. spectra were
recorded on a Brucker DIVO(500 NMR spectrometer operating at
4001\/ftlz at Al-albyt university , Jordon. The chemical shift values are
expressed in ppm relative to TMS as an intemal standard. TLC plates
was used for analysis, and they made from silica gel F254, 0.25thickness
coated on aluminum sheets (20cmx20cm).
General method for the preparation of thiourea derivatives (T1-
rrf)l22l
The acid chloride (0.025mo1) was dissolved in acetone (20m1) and
sdded gradually with continuous stirring to a solution of potassium
thiocyanate (0.025mo1) in acetone (20m1). The reactants were heated by
reflux for half an hour with stirring . A solution of primary amine
(0.025mo1) in acetone (20m1) was added gradually at room temperature.
The reactants were left to stir at room temperature for two hours. The
product was acidiff with HCI (l00ml,0.lN), and the resulted precipitate
was filtered, off washed with distilled water. The precipitate was



Al- Mustansiriyah J. Sci. Vol.23, No 6,2012

crystallized from mixture of chloroform-ethanol (2:l). The physical
properties of the prepared compounds are in table (l).
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General methods for the preparation of thiazepin e (Z;22)[231
Sodium hydride NaH dispersion (60%) in mineral oil (supplied by
aldrich) ,(0.003mo1) was added to a solution of thiourea derivatives (T1-

ｐｍ
　
ｏ
．

Ｃ。

Ｎ
CO●1011dl
Structtrё

RI R′ Melting
pointC'

color ｒｏｄｕ
∽

ｐ
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Ｈ

・
Ｒ

Ｉ

Ｎ
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Yel:ow
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ヽ

ゝ
／

Ｎ
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934
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|
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230‐ 232 、vhite
‘
υ

T30

ひ
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T31 Hl―H3 white 72

T32 199‐ 201 Yellow 67.3

T33 140-142 Yellow
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T33) (0.003mo1) in anhydrous DMF (30m1) with a contineons stirring at
room temperature. At the end of hydrogen liberation untile hydrogen
bobbles was cessed , the l,4-dibromobutane (0.0045mo1) was added
during a l5 minutes. The reactants were left to stir for 6 hours at room
temperature. The solvent (DMF) was evaporated under reduced pressure
to save a crurde solid nrodtrct rr.hich rvas nrrrified bv cn'stallization front
tetrahydro furan. Phlsical properties of the prepared compounds in table
(2)

Comp
No.

Compounds
structure

Rl R′ Meltig pointC' color product
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Ｒ
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ｆ
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Rl R′ Meltig pointC' color (%) product
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呻
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"'GO
Ny'-s'

Preparation of thiazepin e (zzt) '"IOi
sodium hydride NaH dispersion (60%) in mineral oir (0.009mo1)
(3folds excess) was added to the solution of thiourea (0.003mo1) in
anhydrous DMF (30m1). (dried by sodium sulphate) with continuous
stirring at room temperature. After liberation of hydrogen, the 1,4-
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dibromobutane (0.0045mo1) was added gradually with stirring through
15 min. The reactants were left to stir overnight. The solvent (DIvIF)
was removed under reduced pressure and the resulted yellow solid was
crystallized from chloroform. The physical properties of the product is
in table (3).

Preparation of thiazepine (Z)
Calcium hydride CaH2 (added to the proper amount of mineral oil)
(0.009mo1) (3folds excess) was added to the solution of thiourea
(0.003mo1) in anhydrous DMF (dried by sodium sulphate) , (30m1) with
continuous stirring at room temperature. After liberation of hydrogen
the 1,4-dibromobutane (0.0045mo1) was added gradually with stirring
through 15 min. The reactants were left to stir overnight. The solvent
(DMF) was removed under reduced pressure and the resulted yellow
solid was crystallized from tetrahydrofuran. The physical properties of
the product is in indentical to these in table (2)
Preparation of thiazepin e (Zzz)
The above compound was prepared using the same general procedure
for preparation of thiazepines except that the reaction mixture, resulted
from the addition of 1,4-dibromobutane to the reduced thiourea, was
heated by reflux for two hours. After removal of the solvent and
crystallization of the resulted residue. The yield of the product increased
to 67.5o/o .

Antimicrobial activity test
The well-diffusion agar technique[12] was followed to measure the

antimicrobial activity of same prepared thiazepines on three types of
bacteria , Staphylococcus aureus , Pseudomonas aeruginosa , and
Escherichia coli. The cefotaxime was used as a standard antibiotic. The
solvent used for the tested compounds and the standard was DMF. The
inhibition zone was measured in mm for four concentrations in ppm
(5000,10000,20000 and 30000). The result are in table (4).
Table 4: Antimicrobial activity of some 1,3-thiazepines derivatives.
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RESIILTS AND DISCUSSION
In this work we have prepared(33)new thiOureas starting from the acid

chloride ofaromatic carboxyHc acids.The aromatic rings ofthe acids

Zone oflnhibition

Comp. No. E.Coli S.aureus Pseudo. aeruginosa

０００。
一

ＤＤｍ

０００。
一

ＤＤｍ

２ 10000

DDm
５０００

ＤＤｍ

０００。
一

ＤＤｍ

００００

ｐｐｍ

２ 10000
ppm

５０００

ｐｐｍ

０００。
一

ＤＤｍ

０００。
一

ＤＤｍ

２ 10000

00m
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ＤＤｍ

Zl 0.9 0.8 0.6 0.6 1.45

Z4 0.55 0.6 0.8 0.8 0.9 1 1 1

Z12 0.9 0.9 0.9 1 0.95 0.75 0.65 0.95 L4 1.4 1.45

Z16 0.7 0.7 0.7 0.9 L4 1.6

Z22 0.75 0.9 0.75 0.8 1.45 1.4 1.25 1 0.8 0.59 1.05 1.25

Z23 0.8 0.9 0.9 1.6 L4 0.95 1.2

Cefotaxim
e

L9 L7 1.65 0,9 3.25
う
Ｚ 2.75 2.65 3.3 3.3 2.55

one substituted with 4-methoxy, 4-chloro and 3,s-dinitro groups. The
nucleophilic substitution reaction of potassium thiocyanate on the acid
chloride gave isothiocyanate derivatives which was elaborated to
thioureas by a nucleophilic reaction with different primary amines[22].
The primary amines used in this work are aliphatic and aromatic
amines.

The reaction is summerised in schem (l).
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The structure of thiourea derivatives were characterized by using FTIR
and rH-NMR124,25). The characteristic bands observed in infrared
spctra ofthese derivatives are the stretching vibration ofcarbonyl group
of the amides (C=O) which w€ls noted at (1631-l7l0cm'r) and the band
for stretching vibration of (N-H) at (3101-34l0cm-r;. In some of the
prepared derivative (Tr-T::) the two (N-H) bands were strongly
overlapped and appeared approtimatley at the same region. This may be
due to the equivalent effects of the substituents on two nitrogen
atoms.The carbon sulfur double bond stretching vibration (C:S)
appeared in the region (1122-l230cm't).
The values of important and characteristic absorp bands of each
prepared compounds are listed in table (5).
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Table… 5:characteristic bards in IR spectra ofthiourca derivative

Vol.23,No6,2012
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1543,1350

1CCl)
727

T25

ф
‘
υ 3335 1230 1575,

1460

3099
IC‐N02)
1541,1348

1C=N)
1622

T26 ‘
υ 1219 ７

，

８

５３

４５

3099 2968,2881 IC‐N02)
1537,1348

T27

ト
H3C■ 1705 3101 ０

フ 1552,

1464

3076 2958,2816 じ(C‐N02)
1539,1350
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T28 0
1676 3331 ５３９

，

４５０

3095

υ(C―N02)
1539,1348

υ(C=N)
1624

T29 ぶH3

Ph

1675 3295 1190 1523,

1446

3028 28`8

υ(C‐N02)
1523,1346

υ(C=0)1647

T30

じ
1633 3107 1610,

1454

3000 2864,2750 υ(C‐N02)
1537,1342

T31 辟―く[[〉トー
ハ
υ

，
′ 3101 1184 1543,

1483

3059

υ(C―N02)
1543,1342

。(C―Br)

638

T32

Ｃ‐０
ハ
υ

，
′ 3191 1178 ５４５

，

４６９

3005

o(C‐N02)
1545,1348

。(C―CI)

725

T33
02NO

1631 ２
，
９

３３６

３２‐

1180 ５９３

，

４７５

3078

υ(C¨N02)
1493,1300

The IH-NMR of some prepared thiourea derivatives

(T2,Te,T1 a,T2s,T25,T 27) are recorded :

For compound T2: 6 3.3ppm(3H,S, rfCH3), 6 7.3'

8.8ppm(TH,m,aromatics), 6 12. lpprn(lH,S,R2-NH), 5

I 3.5ppm( 1 H,S,R1 CONH).

The compound Te: 6 3.85ppm(3H,Si, OCH3), 6 7-8ppm(8H,m,

aromatics), 5 I I .4ppm( I H,S, R2-NH), 6 l2.6,ppm( I H,S, Rr CONH)'

The compound T1a : 6 7.2-8.7ppm(7H,m, aromatics), 6 11'8ppm(lH,S,

R2NH), 6 l3.lppm(lH,S, RTCONH).

The compound T26 : 6 7.6-7.9ppm(SH,m, aromatics), 6

I l.7ppm(lH,S,R2NH), 6 12.4ppm(1H,S, R2CONH)'

The compound T25 : 6 6.2ppm(lH,S, R2NH), 6 6'6ppm(1H,S,

RTCONH), 6 6.5ppm(lH,t, H5, Pyrimidine), 6 8.8ppm(2Hd, H4 and

H6, Pyrimidine), 6 gppm(3H,S,H3,fI4,H6, dinitrophenyl)'
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The compound T27 : 6 0.9ppm(3H,t, CH3), 6 l.6ppm(2H,m,CH3CH2), 6

2.8ppm(2H,q,CSNHCH2), 6 8.2ppm(1H,S, R2NH), 6

8.5ppm( I H,S,RTCONH),), 6 8.8ppm(3H,S,H2,H4,H6, 3,5-

dinitrophenyl).
The (N-H) signals for all recorded compounds (T2,Ts,Ts,T2n,T25,T27)

were disappeared from the spectra on addition of D2O (exchange with
D). This confirmed their posittion and therefore the formation of
thiourea derivatives.
The preparred 1,3-thiazepin derivatives were resulted from two
nucleophilic condensation between two compounds to which lead to the
formation of 1,3+hiazepine seven member ring[23]. The reduction of
thiourea derivatives using sodium hydride. The resulted thiourea
derivative nucleophil attacks the l,4-dibromobutane at the carbon 1

associatted with the libration of HBr. A second nucleophilic reaction
takes place by nitrogen atom, that originated from the primary amine, at
the second end of the bromobutane resulted in the formation of seven
membered ring of 1,3{hiazepine. The resulted thiazepines are bearing
aroylimino group at position 2. The 1,3-thiuepines derivatives (ZsZ26)
are resulted from thiourea prepared from three different aroylhalides
with aliphatic and aromatic primary amines. Therfore, the seven
member ring essentially substituted at the nitrogen with variation of
aliphatic and aromatic groups. In addition to that, the resulted rings are

attached to a different aroylimino groups at position 2. The prepared
derivatives were identified and their structures were elucidated using
chromatygraphic and spectroscopic methods[2a,25]. The reaction is
summerised in scheme (2)
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_         Br
R lCONHCSNHRR_NaH + ｀ 0人

t_
R

Z'r-Zza

tout.11

OSH
- RI_ILN- CH I NH R

R', ="*0,t'CF,:,'b
F=Ph aくy,⊂卜,Cな ,喝

C¬
ヒ ⊂×

°/H3
:

Ph ,⊂>,辟0,〈>CN(>
Scheme 2: preparation of 1,3-thiazepine derivatives Mechanisim
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Br‐CH2~(CH2)3・ BrムNじ H_RttN蔦F
＋

‥
１
１
▼

γ
NΥS

Rl   HN、
、

ぼ

一）

Ｈ
　
　
　̈
　
■
¨

）̈
‐熙齢

Ｈ

　

¨

Br + ゾ
Rl + Na Br

ア
ヽ

町=喝

∞{>α{
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百=Ph α{丼 ⊂卜 CX ttC―
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The first characteristic bard of the prepared compounds (C:N) which it
is stretching vibration appeared between (1575-168lcm'r). The
stretching libration of amide carbonyl groups were at (1644-l728cm\.
Disapperance of (N-H) stretching vibration indicates the consumption
of thiourea derivative.The values of important and characteristic band
absorption ofeach prepared compounds are listed in table (6).
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Table- 6: characteristic bands in IR spectra of 1,3-thiazepine derivatives

Comp.
No.

RI R′ υ(C=N)
cnfi

。(C=0)
cm‐

1

υ(C=C)
Arcm‐

: ］耐
じ(C‐H)Alph

cm‐
l

u(Otheres)
cm-t

Zl ぽO 1654 1699

５９９
，

４７３ ‘
υ

ｎ
υ 2926

Z2

Ci

Cl―
く

⊂ 二 ヽ
冷 ―

1681 ハ
υ

５９９
，

４７９

3088 2968,2845
。(C‐Cl)759

Z3 1637 1693 ６０４
，

４７７

3020 2937,2841

Z4 1589 1644 ５５６
，

４６４

3061 ２９６８
，

２８７４

Z5 ハ
υ

‘
υ

５７３
，

４５２

3000 2922,2850 Ｎ

３

一一

７

Ｃ

‐５

０

Z6

H3♂
《⊂〉 °

革
H3

l

Ph

1643 1666 ６０２
，

４６５

3072 2931,2839
。(C=0)
1695

Z7 1660 1699 ５９５

４８‐

3064 2968,2839
。(C‐Br)6o3

Z8 多 1674 1707 ５８９

４８‐

3066 2980,2841
υ(C―Cl)734

ろ 1670 1699 ６０２

４３５

3080 2972,2939
o(C¨N02)
1556,1338

Z10

C! 0
1637 1687 ６００

，
４６２

3049 2964,2779 。(C‐Cl)754

Z‖

C:一
く[二ヽ

冷一

1589 1701 1541,

1477

2928,2858 υ(C‐Cl)752

Z12

⊂>
1602 ‘

υ 1579,

1487

3043 2989,2943 じ(C‐Cl)759

Z:〕
‘
υ 1689 1515,

1456

3082 2968,2858
υ(C―Cl)744
υ(C=N)1575

/
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Z14

°
不

二 H3
:

Ph

1643 1697 1581,

1465

3097 2982,2841
IC‐Cl)756
1C-0)
1664

Z15 1672 1701 1591,

1475

3093 2970
IC‐Cl)

763

1C‐ Br)

624

Z16

0
1597 1703 1545,

1487

3080 2931,2858 υ(C―Cl)

746

Z17
02N

1616 1668 1593,

1450

3086 2928
IC‐Cl)

750
υ(C‐N02)
1504,1332

Z18

:i`三
二〕〉――

1626 1724 1545,

1462

3091 2964,2895 υ(C‐N02)
1545,1350

Z19 (ト
1629 1728 1545,

1456

3086 2943 o(C‐N02)
1545,1350

Z20 1626 1726 1546,

1464

3088 2966 IC‐N02)
1546,1350

Z21 H3C 1626 1722 1545,

1462

3091 2966 o(C‐N02)
1545,1352

Z22 1658 1724 1595,

1462

3091 2964,2940

o(C‐N02)
1545,1352

υ(C=N)1626

Z23 0 1626 1726 1546,

1452

3000 2933, 2858 υ(C‐N02)
1500,1348

Z24 1626 1724 1545,

1462

3091 2964,2920

υ(C‐N02)
1545,1350

υ(C‐Br)6``

Z25 1622 1724 1543,

1456

3090 2943,2920
υ(C‐N02)
1543,1350

0(C‐ Cl)

712

Z26
02N

1604 1653 1519,

1465

3109 2976,2858 υ(C‐N02)
1519,1296

H2
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The rH-NMR of four of the prepared \,3-thiazepine derivatives
(Z7,Zp,Z1g,Zzr) were recorded. The spectra confirmed the formation of
the compounds and helped the elucidation of their structures.
For compound (Z): 6 1.2-l.8ppm(4H,m, -CH2CHZ- ,C5+C6 in cyclic),
6 2. 8-3ppm(2H,t,N-CH2 cyclic), 6.).6ppm (2H,t, S-CH2 cyclic), 5 6.9-
8ppm(8H,m, aromatic).
The compound (Zs):6 0.9-2.lpprn(4H,m,-CH2CH2- ,C5+C6 in cyclic),
6 3.6ppm(2H,t, N-CH2 cyclic), 6 3.7ppm(2H,t,S-CHZ cyclic),6 7.6-
7.9ppm(8H,m, aromatic).
The compound (ZD):6 1.7-l.9ppm.(4H,m, -CH2CH2- ,C5+C6 in
cyclic), 6 3.4-3.6ppm(2H,t, N-CH2: cyclic), 6 4.1-4.4ppm(2H,t, S-CH2
cyclic), 5 7. 1 -9ppm(8H,m, aromatic).
The compound (Zz): 6 0.8ppm(3H,t,CH3), 6 1.2-l.9ppm(6H,m,-
CH2CH2- C5+C6 in cyclic and CFI3CHZ-),62.7ppm(2H,t, N-CH2 out
cycl i c), 6 2.9 -3 .2ppm(2H,t, N- CH2: cycl i c), 64 . 4ppm(2H,t, S -CH2
cyclic), 6 8.9-9ppm(3H,m, aromatic).
A preliminary study to improve some of reaction condition and other
parameters funished the following conclusion:
1- The use of an excess of sodiunr hydride (at leastfwo folds) resulted
in the reduction of the carbonyl group in the thiazepine derivative as in
the preparation of (227).

2- The use of different reducing agent such as calcium hydride, which
was added to mineral oil in other to obtain a despertion of the hydride
on the surface of the oil. The outcome of such change resulted of a low
conversion of thiourea derivativr: to 1,3-thiazepine derivative. This
might be due to the limited capacity of calcium hydride as a reducing
agent. However, the use of an ex(less of calcium hydride (three folds)
resulted in a complete conversion to the desired compounds (Z).
3-After the completion of 1,4-dibromobutane addition, the reactants
were heated by reflux in DMF for two hours. After elaboration of the
product the yield was increased by about l0% . TLC, m.p. and IR
analysis confirmed such changers in the structure of the previous
product.
The preliminary antimicrobial evalution of some of the synthesized 1,3-
thiazepine derivatives was carriecl out . Using three types of bacteria
was, staphylococcus aureus, Pseudomonusaeruginosa, EscherichiaColi.
The cefotaxime used as a stand.ard antibiotic. The resultes of this

'able -7: shows the of the compound
Comp.

No.
υ(C=N)

crn‐
1

υ(O― H)
cm‐

1

o(C:C)
Ar,:m-l

じ(C―H)
Arcm‐

1

υ(C‐H)
Alph cnl~1

υ(Otheres)
cm~1

Z27 1595 3446 1554,

1460

3074 2928,

2852
υ(C―Bう

615

H3
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evalution are listed in table (5).The tested compounds (21, Z+ Zrc)

demonstrated a moderate inhibition activity against Pseudo.aeruginosa
and E.Coli, However, it showed so activity against s.aureas in the renge

of concentration used in this work and the compound (216) was the most
significant. The compounds (Zp,222, Z3) showed some activity against
the three bacteria except compowd (Zp) in the concentration
(5000ppm) which did not demonstrate activity aginst s.aureas.

However, All the compounds understudy show a variable activity
against the used bacteria and it need a further study by expanding the
scope of the tested bacteria and fungi. In addition to that, the rest of the
prepared compounds need to be evaluate in order to assist their activity
and thereafter their importance.

REFERENCES
1. Natori S., Ikekaw N and Suzuki M, Advance in natural products

chemistry, Kodansha scientific books,Tokyo,Japan,(1981).
2. Neamati N.,Turpin J.A.,Winslow H.E.,Christensen J.l.,Williamson

K.,On A., Rice W.J.,Pommier Y.,Garofalo A.,Brizzi A.,Campiani
J.,Fiorini I and Nacci V.8., Thiazolothiazepine Inhibitors of HIV-l
Integrase,J.Me d.chem.,42,333 4(1 999).

3. Garofalo A.,Balconi G.,Botta M.,Corelli F.,Dincalci M.,Fabrizi
G.,Fiorini I., Lamba A and Nacci V.,Eur. Evidence for a structural
motif in toxins and interleukin-2 that may be responsible for binding
to endothelial cells and initiating vascular leak syndrome

,J.Med.chem, 28,213 (1993).
4. Grunewald J.L.,Dahanukar H.V.,Ching V and Criscione K.R.,

Synthesis of 2-substituted l -benryl-2,3,4,5{etrahydro- l-
benzothiazepines by palladium catalysis. Observation of a
competitive B-hydride elimination pathway,J.Med.chem., 39,3539
(1ee6).

5. Strobel H.,Bohn H.,Klingler O.,Schindler U.,Schoenafinger
K.,Zoller G., Bioreactors in Tissue Engineering: From Basic
Research to Automated Product Manufacturing,Eur pat Ep

,1966,718,294.
6. Shinji Y.,Hidekazu O.,Karekiyo W., Multigene expression vectors

for the biosynthesis of products via multienzyme biological
pathways,Eur Pat. Ep.,( 1996),40, 717 .

7. Shah S.K.,Grant S.K.,Maccoss M.,Shankaran K.,Qi H.,Guthikonda.,
Compositions and Methods for Inhibiting Expression of the PCSK9
Gene,R.N.PCT Int Wo,( 1996), 9614,842.

8. Rongione J.,Brown R.,Dwight R., Synthesis of new 1,3-Thiazepine
derivatives.u s,( 200 I ), 300,503.

H4



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

9. Compiani G.,Nacci V.,Bechelli S.,Clani S.M.,Carofalu A.,Fiorini
I.,Wikstroffi H.,
Deboer,P.,Liao,Y.,Tepper,P.G., Cagnoffo,A.,Mennini,T. Synthesis of
benzothiazep ines (review), J.Med. chem.,( 1 99 8 ),4 1,37 63 .

10. Robl J.A.,Sun C.Q.,Stevenson J..,Ryono D.E.,Simpkins
L.M.,Cimarusti M.P., Dejneka'I.,S lusarchyk W.A.,Chao S.,Stratton
L.,Misra R.N.,Bednarz M.S.,Asaad M.M.,Cheung H.S.,Abboaoffei
B.E.,Smith P.L.,Mathers P.D.,Fox M.,Schaeffer T.R., Seymour
A.A.,Trippodo N.C., Dual metalloprotease inhibitors .4. utilization
of thiazepines and thiazines as constrained peptidomimetic
surrogates in mercaptoacyl dipe ptides,J. Med. ch em.,(19 97 ),40,1 57 0 .

I l. Delancy N.G.,Barrish J.C.,Neubeck R.,Natarajan S.,Cohen
M.,Rovnyak G.C., Huber G.,Murugesan N.,Girotra R.,Sieber-
McMmaster E.,Robl J.A.,Assarl M., Cheung H.S.,Bird
J.E.,Waldron T.,Petrillo and E.\V.,Bioorg. Synthesis of new 1,3-
thiazepine derivatives,Med. chern. Leth.,( I 99 4),4,17 83 .

12. Cherkupally S.R.,Gurrala P.R.,r\dki N and Avula S., Synthesis and
biological study of novel methylene-bis-benzofuranyl-[,5]-
benzothiazep ines, Cherkupally etal. ; Org. Commun.,(2 00 8 ), I 1, 84.

13. Kaur H and Kumar A.,International J.of pharma. And Biosci,
synthesis and evaluation of some newbenzothiazepinylpyridine
derivatives as anticonvulsant agents.,( 2010),1,1.

14. Zask A., Kaplan J.,Du X.M.,Ewan G.M.,Sandanayaka V.,Eudy
N.,Levin J.,Jin G.,Xu J., Cummons T.,Barone D.,A-Kaloustian S

and Skotnicki J.,Synthesis and SIAR of diazepine and thiazepine
TACE and MMP inhibitiors,B ic,org.Med.chem.Lett.,
(2005),15,1641.

15. Mahale J.D.,Kumar A.,Singh D.,Ramaswamy V.A and Waghmode
S.,A green process for the preparation of I l-{4-12-(2-
hydroxyethoxy)ethyll - I -pipera zinyl\
d ib enzo [b, f] [ 1,4 ] th i azepine,I .S e rb. chem. s o c., (2 0 0 8 ), 73, 3 8 5 .

16. Calvo L.A.,G-Ortega A.,Marcosr R.,Perez M and Sanudo
M. C., Synth e s is of 2,3,4,7 -tetrahydro ll,4)thiazep i nes fro m
thiazolidines and B-enaminonitri les. Tetrahedron.,( 2008),64,369 I .

lT.Faty R.F.,Youssef M.M and Youssef A.M.S.,Microwave assisted
synthesis and unusual coupling of some novel pyrido[3,2-
fl [ 1,4]thiazepines.Molecules.,( 20 I I), I 6,4 5 49 .

18. Elmaati T.M.A and El-Taweel X..M.I.,Routes to pyrazolol3,4-
el [ 1,4] thia zepine, pyrazolo [ 1, 5 - a] pyrimidine and pyr azole
derivatives.J.chin.chem.soc.,(20t13),50,4 1 3.

19. Ambartsumova R.F.,Levkovich J.M.,Milgrom G.E and Abdullaev
N.D., Synthesis and spectral properties of 2-iminohexahydro-1,3-
thiazepines. Chemistry of heterocyclic compounds.(1 997),33,1 12.

l15



Preparalion OfNew 2Jminohexahydro- 1,3-Thiazepine Derivatives 
Hamed and Ahmed

20. Struga M.,Kossakowski J.,Microslaw B.,Koziol A.E and Zimmiak
A.,Synthesis of now 1,3-thiazepine derivatives.J.Heterocyclic
chem.,(2009),46,298.

21. Levkovich M.J.,Abdullaev N.D and Ambartsumova
R.F.T.,Inoue,1,3-Thiazepines. 5. Study of 2-
Phenyl(benzyl)iminohexahydro- 1,3-thiazepines and Their
Derivatives by r3C Spectroscopy,Hetero cycles.(2002),38,612.

22.Hakan A.,Nizami D.,Gulay B.,Cemal K.O and Cevdet

A.,Antimicrobic activity of some thiourea derivatives and their
nickel and copper complexes.Molecules. , (2009),14,519.

23. Struga M.,Kossakowski J.,Miroslaw B.,Koziol A and Zimniak A.,
Synthesis of new 1,3-Thiazepine derivatives. J. Heterocyclic
chem.,(2009),46,298.

24. Dudley H.,Williams and Ian F.,Spectroscopic methods in organic
chemistry,3'd.ed.MC Craw-Hill Book company (uk).,(1980),304.

25. Robert M.,Silverstein.,Francis X.,Webster.,Daved J and

Kiemle.,spectrometric identification of organic compounds,

Tth.ed.John wiley and sons,USA.,(20 05),5 12.

116



Al- Mustansiriyah J. Sci. Vol.23,No6,2012

Study of Some Mirabilis jalqoaL. Leaves Components and

Effect ofTheir Extracts on(〕 rowth ofPathogenic bacteria

Mustafa Taha Mohammed
Department OfChemistry,College OfScience,Al‐ Mustansiriyah University,Baghdad,Iraq.

Tahabiochemの Yahoo.Com,

Received 14/3/2012-Accepted 20/6/2012

dt.1.``::〕 ,1.::L.11

曲 ab〃お げ■ 亀ツ 出b`lジ」 ♂ 6o分メ 1独ヨ 1亀11^く 16Lり釧 1亀_「 亀 し」|ど 1^i

出≦メ iレ t´‐ ごし よ 鼻 Jメ しご
口 |み」 墨 」 IJtt J亀 し』 山メ |コ ク ′″ α

‐ 」口 l許 ftt V晦 凸い 」メ 1り J増り |」 凸い り Jり押 し 与 」 IJも学 勇 刈 |

.出 |や」メ刈 |リ

161.2ひりFeJ NaJ Kひ メ リ 許 し,1井|`国|`しJゝ ■ 」 |_戸Ш 凛 J岬 出 l出 |

`Cd洪 出い 」 12,14.2μ g/ml ひ J Caり Zn伊
`い

≦J`Jlメ |。ル ,1918.7 μg/ml

.Cr。井 い 1井lFエリ`げ
||メ|」●J.0.8,0。 3,0.l μg/mlひ JPbJ Cu

O.5 JSJ」 JL」 Jヽメ卸1ひ
`Jlこ こり |じLJ´ 」 :J■口 |□ Jミ

・ ・パ‖メ 越げり。区

S′″ り ′οθοθ夕Sソ ニ θθ′J 」Pra″″s“力ηb〃お Ч災 ´ 邸 。い り嗜 |り共 占 ′|ユ
.JJコ |け上L」 l。ぃとよ α‖reus

ABSTRACT
The chemical componcnts ofthe■ 6物b〃なノα′響フαZ.leaves in the watery and

alcoholic extracts were identifled .The results showed that the extract contain :

glycosides,tannins,phenolic cOmpounds,resins,alkaloids and proteins,while the

saponins and flavonoids were not fbund。

Thc rcsults also showed that there、 vere conccntrations of the following trace

elemcnts in the leaves K,Na,Fe with 161.2,19,18.7 μg/ml ,respcct市 ely and

concentrations of Zn,Ca with 14.2,12 μg/mi rcspcclvcly,conccntralons Cd

,Cu,Pb with O.8,0.3,0.l μg/1ni  respectively,and Cr werc notfbunds。

The effects of these extracts on gro、 vth of different bacteria were studied,has

been found that O.5m3/mi concentration was effect市 e inhibitor of growth of

Srηり :οθοο
“
Sα″′θお ,ユ θθ′ノand Praたッ∫″ノ″bJ′お .

INTRODUCTION
ル″″b′′おブα′″α Linn ttCtaginaceac), knOWn as four o'clock,

maravilla,belle de nuit,buenas tardes,Dondiego de noche,jalap,noche

buena,[1,2]И″αbJtt Jia″α Lo is widely used to treat dysentery,

diarrhea,muscular pain,and abdominal colics in different countries[3-

5]and itS extract has antibacterial,ant市 iral,and antifungal functions[6-

8].In China,ルクrαb″おブα′%'α Lo is widely distributed and commonly

used with its root, and has been used as traditional Chinese medicine

and ethnic drug to treat diabetes[9,10],COnstipation[11],genitOurinary

system disorders and itturieS[12]。 S)eVeral constituents of the lttκンι′′お
ノαlapα plant have been isolated frorn the root and aerial part,including
some rotenoids(mirabualones A‐ D, boera宙 nones C and F), an
isoquinoline der市ate[13],as well as terpenoids,steroids,phenolic

compounds, stigmasterol, pttsitosterol, p‐ sitosterol‐  p― lD‐glucoside,

ursolic acid, nlirabalisoic acid, nlirabalisol,trigonenin and an antiviral
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protein [4]. Furthermore, Mirabilis jalapa extracts have also been

reported to have biological activities (antibacterial, antiviral, antifungal,
protein synthesis inhibition) by many research groups [15], though few
studies have been performed on muscular activity [16]. It is difficult to
correlate the biological effects with the traditional use of this plant,
because common people employ this medicinal plant for many different
illnesses, as spasmogenic or spas- molitic drug between others, with
apparently opposite effects as purgative or for treating dysentery. That
contradictory use given at Mirabilis jalapa co'tld be due to a lot of
bioactive elements this plant contains (as trigonellin, a purgative and p-
sitosterol- p-D-glucoside, some rotenoids and other compounds
reported as antispasmodics), their irregular distribution in the enter plant
and to differences in the traditional extraction processes.

The aim of this study the watery and alcoholic extracts for Mirabilis
jalapa leaves posses ir vitro antibacterial activity because of its content
(glycosides, tannins , ,proteins ,various phenolic compounds ,alkaloids,
trace elements) , however if plant leaves extracts are to be used for food
preservation or medical purposes .

MATERIALS AND METHODS
Collection and treatment of samples:

The leaves of Mirabilis jalapa 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
overtum to prevent mould .weighed, ground in a mortar and pestle,
placed in airtight bottles and stored in dissicator to be used for
extraction [7].
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 incubator
.Then the mixture was filtered by filter paper ,the filtrate was
centrifuged for 10 min. at 2500 rpm ,and the extract evaporated to
dryness at 40oC in the incubator for 24 hrs .

b) Alcoholic extract:
Prepared as in watery extract described above ,but with using 70%
ethanol alcohol instead of water to give alcoholic extract powder [8-
2t).
Determination of Ash content:
Dried leaves 2 g were taken and heated at 900'C for 20 min. in muffle
fumace until the material converted to white powder, after its cooling
the percentage ofash content was determined [22].

０
０



Al- Mustansiriyah J. Sci. Vol.23,No6,2012

Chemical detection of the plant components:
The chemical components of the prepared watery and alcoholic extract
were detected: glycosides, alkaloids, saponins, phenolic compounds,
tannins, resins, flavonoids (20-22) and proteins [23].

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 l22l by (Shimadzu ,4.,4.-670, Flame Atomic
Absorpti on 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 mirabifis was chosen, while Stophylococcus aureus was
used as gram positive bacteria. These isolates were obtained from
department of Biology lCollege of Science /Al-Mustansiryih University
.The concentrations for both extracts were 0.1 ,0.5, I mg/ml 120,211.

Inhibition of hyaluronidase:
Hyaluronidase inhibition activity was determined turbidimetrically by
the method of Kass et al. l24l by using 0.01 mg/ml enzyme mixed with
250 pg/ml from the extracts with inhibition time 45 min. and the
percentage of inhibition was calculated according to this equation [25]:

Activity of control - Activity in the presence of Extract
Toinhibition:----------- -- x 100

Activity of control
Assay system :

l- 100p1 of hyase ( serum) was made up to 900 pl with 0.1 M acetate
buffer (pH3.7 containing 0.15 M NaCl), then incubated for 15 min
at37 oC.

2- After preincubation .the assay was commenced by added HA
(100p1) to each tube and incubated for 45 min. all incubations were
caried out in triplicate.

3- Other tube was prepared for the initial HA in sample , contained
(100 pl ) of substrate and the volume was made up to 900 pl with
acetate buffer pH 3.7 and a 100p1 of serum sample was then added
after 45 min of incubations time with a total volume of lml.
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4- The blank which was contained l00pl of enrymes were prepared and

the volume was made up to lml with acetate buffer, but in the case

of serum sample the contained only lml acetate buffer pH3.7 .

5- Reaction were terminated by the addition of 2ml of Cetrimide
(CTAB) (25% w/v) in 2% (wlv) NaOH solution (stop reaction)and
produced the turbidity.

RESTJLTS AND DISCUSSION
The results showed that Ash content for the Mirabilis jalapa leaves

is 34 %o. The qualitative chemical analyses of the watery and alcoholic
extracts are represented in Table.l,Which shown that leaves contents
are (glycosides, proteins, tannins, resins and various phenolic
compounds) Our results similar with other studies (26), alkaloids are

obtained in alcoholic extract only, while the saponins and flavonoids are

not found.

The concentrations of trace elements in Mirabilis jalapa leaves are

represented in Table.2 .which shows , concentrations of (K , Na , Fe)
with (161 .2 ,19 ,18.7) *g/ml , respectively and concentrations of (Zn

,Ca) with (14.2 ,12) pglml , respectively , concentrations (Cd , Cu , Pb

) with (0.8 ,0.3,0.1) pglml and (Cr) were not founds .

Table-l: Chemical components analysis for watery and alcoholic extracts of
ルタrαb〃お leaves.

components Reagents Note Result
Watery extract

Result
Alcoholic extract

Glycosides
Iodine test
Molish test
Benedict test

Blue ppt.
Violet ring
Orange opt.

け

け

け

Ｖ

Ｖ

Ｖ

Ve-
Ve+
+Ve

Proteins Folin-Ciocalteau reagent Blue color Vef Ve+

Saponins
Fast stirring

Mercuric Chloride

No Dense foam
for long time
No White ppt.

Ｖ

　

　

Ｖ

ｅ

　

　

　

ｅ

Ｖ
　
　
Ｖ

Phenolic
compounds

Aqueous%ol
Ferric chloride

Green ppt. Ve+ Ve+

Tannins
Aqueous%ol

Ferric chloride
Lead acetateo/ol

Green ppt.

Preface yellow
Dpt.

け
　
　
け

Ｖ

　

Ｖ

＋

　

　

＋

ｅ

　
　
　
ｅ

Ｖ

　

　

Ｖ

Resins Ethanol+Boiling+D.w. turbidity Ve+ Ve+

Flavonoids

aqueousTol
Ferric chloride
Ethanol hydroxide alcohol

No Green ppt.

０Ｎ

Ｄｔ
．

Ｄ

Yellow

Ｖ

　

　

Ｖ

Ｖ

　

　

Ｖ

Alkaloids

Mayer's reagent
Wagner reagent
Picric acid

No white ppt.

Brown ppt.
Yellow oot.

↑

ｅ．

↑

Ｖ

Ｖ

Ｖ

略
＋Ｖｅ
〕
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Table-2: The concentration of trace elements content of Mirabilis jolapo leaves.

Trace elements symbol Concentration(pglml)

Potassium
Sodium
Iron
Calcium
Zinc
Cadmium
Chromium
Lead
Cupper

Ｋ

Ｎａ

Ｆｅ

Ｃａ

Ｚｎ
Ｃｄ

Ｃｒ

Ｐｂ

Ｃｕ

161.2

19

18.7

12

14.2

0.8

Nil

O.1

0.3

The effect of these extracts on different microorganisms were studied
and compared between them .In addition to that the results seen in Table
.3 showd that the concentrations 0.5 , I 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 Mirabilis jalapa represented
by inhibition zone (mm) on different bacteria species.

(‐)No inhibition zone
(++)Inhibition zone between(4-10)mm。
(+++)Inhibition zone more than(10)mm.

This work shows,the two extracts were exaFnined for their effects

on hyaluronidase.The percentage of inhibition for watery extract was

Bacterial species mg/ml (Al c o ho I i c extr ac t) mゴ減 rИを′θッαrraθリ

0.1 0.5 0。 1 0。 5 1

S. aureus
+ 十 十 十

E.coli

+ ++ + 十

P.″ルαb〃お

++ ++ ++ +十
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7.5%o , and 6.25Yo for Alcoholic extract with respect to control assays

run simultaneously .

CONCLUSION
the present study confirm that the watery and alcoholic extracts

for Mirabilis jalapa leaves posses rn vitro antibacterial activity because
of its content (glycosides , tannins , ,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,and this results will serve
as a precursor for further research.
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ABSTRACT
Data fusion is the process of putting together information obtained from many
heterogeneous sensors. Data fusion research focus on the development of novel
sensor-centric data fusion models appropriate to fusion of disparate range and image

data, with complex information.
In this research, many fusion techniques have been used to improve small scale (low
resolution) remotely sensed images, and renewing the information by considering that
the large scale (high resolution) images are newer than the restored image. The fusion
methods used are:
- Fusion techniques based on wavelet transformations; The Haar and the Tap 3/5
wavelet transformations have been adopted and used with several transformation
levels.
- Three color transformation methods are, also, used to improve the lower scale
remotely sensed scenes; The HLS, Lab, and YUV color transformation algorithms
have been adopted for the unification purposes. Inverse color transformation then
implemented to reconstruct the enhanced scenes.
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- The PCA transfonnation technique is used to perform the Unification method. This
transformation (as indicated at the literature) represents the optimum transformation,

in the sense; it is yielding maximum de-correlation.
From all the proceedings techniques, the results subjectively showed that PCA

technique is the superior one at each two meanings spatial resolution improving and

color information preserving, while in color transform the HLS is the most sufTicient
and adequate than other transforms (color transforms Lab and YUV). Wavelet
transforms has no acceptable results despite Tap3/5 in high level Wavelet
transformation shows more beneficent results than Haar Wavelet techn

I.INTRODUCTION
Many types of remote sensing images are routinely recorded in

digital form and then processed by computers to produce images for
interpreters to study. The simplest form of digital image processing
employs a micro processor that convert the digital data into a film image
with minimal corrections and calibrations. At the other extreme, some
dedicated computers systems are employed for sophisticated interactive
manipulation of the data to produce images in which specific in
information has been produced and highlighted [].
Remote sensing system, particularly those deployed on satellite, provides
a repetitive and consistent view of earth that is invaluable to monitoring
the earth system and the effects ofhuman activities on the earth.
In remote sensing, rapid developments of new satellites and more
advanced sensor systems allow researches to have a wide spectrum of
data for the same region of the Earth. The appropriate combination of
information from these different sources might produce a product, which
contains the information of higher quality and is more reliable for
different applications in remote sensing. Such product, otherwise, might
be difficult to obtain by other means or be totally unavailable because of
different restrictions of the sensors, satellite's orbit, etc. Since the source
data in remote sensing are images of the land surface, the combination
process is called "image fusion". A sketch of image fusion is shown in
Fig. ( I ). As can be seen; the combination produced a scene with better
enhanced features.
Another impetus was the Landsat program, which began in 1972
provided worldwide coverage in digital format. In addition the continued
development of faster and more powerful computers with software that is
suitable for image processing [2].
The ultimate goal of the project in this search is; uniffing multispectral,
low-resolution and high-resolution remote sensing scenes to improving,
enhancing, globalizing and exhibiting faint and un existed features on the
oldest low-resolution scenes.
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2. IMAGE UNIFICATION METHODOLOGIES
In this research, the problem of fusion images of different modulates is

investigated, by utilizing different fusion's algorithms. High spatial
resolution scenes are combined with enlarged blurred lower resolution
"ETM+" images to produce several enhanced bands of "ETM+" images

Fig.(1).

Figure-l: Demonstration of image

Since the source data in remote sensing are images of the land surface,
the combination process is called "image fusion". A sketch of image
fusion is shown in Fig. (l). As can be seen; the combination produced a

scene with better enhanced features. As we mentioned before, in this
research work many data fusion methods have been used, these are:
- Two types of wavelet transformations have been adopted and used to
fuse the samples of images, illustrated in Fig. (l); these are Haar and
Tap 3/ 5 wavelet transformation algorithms.
- Different color transformation (i.e. HLS, Lab, and YUV) techniques
have been adopted and used to unifying samples of different resolution
images.
- The PCA transformations have been used to fuse the samples of
images, this transformation represents the optimum transformation, in the
sense; it is yielding maximum de-correlation.

2.1 WAVELET UMFICATION METHODS
In order to perform the WT fusion, images should be decomposed to a
desired level; inthis projectthe 1't, 2"d and3'd level are adopted, as it has

been found yielding best fusion result. The fusion processes involved in
this method are illustrated in the block-diagram shown in Fig. (2). For
each level, 4 sub-bands, contain the color information, are created. The
low-low band of the last level from ETM+ image is replaced by the same

sub-band of the PAN image. An inverse WT should then be applied to
produce the unified ETM+ scene [3]. The procedures mentioned above
should be repeated with each band of the multispectral ETM* scene. A
variety of wavelet transformations have been developed and implemented
in wide range of image processing. Among these, we have chose two
types which represent; the simplest one (Haar wavelet) and the most
recent one named (Tab3/5 wavelet transform).

ETM+ PAN image Unilied
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Figure-2: Schematic methodological sequence ofthe WT

fusion method.

A. THEHAAR WAVELET TRANSFORM
The Haar wavelet is even simpler and mostly colnmon used one. It is

often used for educational purposes. It is separable, so it can be used to
implement a wavelet transform by first convolving it with the rows and

then with the columns [a]. The Haar basis vectors are simply:

LOTnPASS:+l rl ....................(l),

鴨雪ASSi士 [1-11 (2)

B. BI.ORTHOGONAL TAB3/5 FILTERS
In this transformation, the a sequence of simple filtering operations

for which alternately, odd pixel values are updated with a weighted sum

of odd pixel values and is rounded to an integer value, and even pixel
values are updated with a weighted sum of odd pixel values and also

rounded to an integer value. The odd coefficients of the output pixel C are

computed first for all values of x such that -l< 2x+ I < l'l/+ I :

α教+り =C“ (2+D―
C“ (2x)+C“ ("+2)

《2→ =Ctt 12→ +ら′(2χ ―D+C(な +り +2

Where; ll is the original image width.
Then the even coefficients ofthe output signal C can now computed from
the even values of extended pixel C"^,, and the odd coefficients of pixel C
for all values of x such that -152x+ lSW+ I [5):

This procedure is applicd in both directions(vertical and horizontal)to

get thc flnal transformed image[5]

22 COLOR SPACE‐BASED FUSION
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Image fusion based on color transformation is one of the oldest methods

for sharpening of multisensor data. In our fusion research we based on
three color transformation (HLS, Lab, and YUV).
A. HLS Firstly, three components of the original image R, G and B are

transformed into the HLS color space. The transformation is given by the
HLS

After the transformation, the low-resolution Lightness component L is

replaced by the panchromatic band with higher spatial resolution,
The final step is to transform the image back to RGB color space with the

ieinal values of lland S:

If S=0
R=L Ⅲ 255

G=L+255
B=L*255

clsc

2={[電ヒ
“

'な

種
′l=2L― ,2

1

R=255 Hu響_RGBlll,2,H+丁 )

G=255 Hue 2_RGB(′ 1,12,H)

1
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B. Lab space fusion done by the following steps:
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o First we convert only Multispectral image (excluding PAN
image from converting) from RGB to XYZ sPace by using the formula
was shown below and then
o Converting fromXYZ to Lab space,

o In Lab space we replace L-band by PAN image then,
o Reversing the transformation upward RGB enhanced image.
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C. YUV space fusion done by converting just multispectral image from RGB to YUV
space then replace Y-band by PAN image, then backward the transformation to yield
fuscd i
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2.3 PRINCIPAL COMPONENT ANALYSIS (PCA) FOR IMAGE
FUSION
The principal Component Analysis fusion method can be performed by
replacing the normalized brightness high resolution scene by the ft PCA
(i.e. PCAI), and then the inverse PCA transform is implemented as

illustrated in the block diagram shown in Fig.(3).
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Figure -3: block diagram illustrating the procedures involved in the pca fusion
method.

3. EXPERIMENTAL RESULTS
The unification results obtained by the fusion algorithms discussed

above will be demonstrated and will be compared by displaying them. All
algorithms applied on Mousel-City images (ETM+ [(natural colored,
bands 1, 2, and 3), 28.5m resolutionl image fused with Spot-
Panchromatic "PAN" has 10m spatial resolution). The fusion results will
be investigated, depending on their qualities (i.e. ascended from the worst
to the best); i.e.
I ) Wavelet Transformation;
2) Color Transformation; and

3) Principle Component Analysis Transformation
Two types of wavelet transformations have been adopted and used to fuse

the samples of images that illustrated in Fig.(4), These types are Haar
and Tap3/5 wavelet transformation algorithms.

Normali2e the PAN brightness

Pa2和 =(Paa颯 _P“
生
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(a) PAN (Spot-Panchromatic, l0m
resolution) image.

(b) ETM+ (natural colored, bands
l,2,and 3), 28.5m resolution] image

Figure -4:: Samples of Mousel-City images; (a) 256x256 pixels Spot-Panchromatic

"PAN", (b) 256x256 pixels Original natural colored ETM.

3.r THE WAVELET FUSION TECHNIQUES
Two types of wavelet transformations have been adopted and used to fuse

the samples of images, illustrated in Fig.(a); These are Hoor and Top3/5
wavelet transformation algorithms.
A) The Hoor Wovelet Tronsform Fusion Technique:

This fusion technique has been implemented in different ways, as

illustrated in Figs.(5); i.e.
1. Replacing the l't level Low-Low quarter of the ETM+ image by
the same transform level Low-Low of the PAN image.
2. Replacing the 2nd level Low-Low sub-quarter of the ETM+ image

by the same transform level Low-Low of the PAN image.
3. Replacing the 3'd level Low-Low sub-quarter of the ETM+ image
by the same transform level Low-Low of the PAN image.
B) The Tap 3/5 Wsvelet Transform Fusion Technique:

This fusion technique has been performed by the same way as that

done with Haar method; the demonstrated results are in Figs. (5).

3.2 COLOR TRANSFORMATION FUSION TECHNIQUES
Different color transformation (i.e. HLS, Lab, and YUV)

techniques have been adopted and used to unifying samples of different
resolution images; This fusion technique has been implemented in
different ways, as illustrated in Figs.(5) respectively; i.e.

A) HLS (Hue-Lightness- Saturation) space fusion can be implemented by

replacing L-band (comes from multispectral image) by panchromatic
image (PAN); it's done by:
l. Three components of the original image R, G and B are transformed
into the HLS color space.

2. Then the low-resolution Lightness component L is replaced by the

panchromatic band with higher spatial resolution.
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3. The final step is to transform the image back to RGB color space with
the original values of ll and ,S.

B) Lab space fusion done by the following steps:

1. Convert Multispectral image from RGB to XYZ space by using the
formula was shown in chapter three
2. Convening fromXYZ to Lab space,

3. Replace L-band by PAN image then,
4. Reversing the transformation upward RGB enhanced image.
C) YUV space fusion done by
1. Converting Multispectral image from RGB to YUV space
2. Replace Y-band by PAN image
J. Then transform back to yield fused image.

3.3 THE PCA FUSION TECHNIQUES
PCA transformations have been used to fuse the samples of images; this
technique has been implemented in different ways, as illustrated in Fig.
(5); i.e.
l. Implement PCA transforms on multispectral image to product PCl,
PC2,PC3..,
2. Replace PCI by PAN image,
3. Inverse PCA transform to obtain fused image.
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Figure -5:The results of fusion techniques beyond to different fusion ways

4. CONCLUSIONS
The wavelet-Haar transformation was nastier then the Tap 3/5 because
the Low-Low sub-band of the Haar holds less image energy (i.e. less
image information). This was the same for the 2"d and 3'd transformation
levels. For the 3'd transformation level, the Tap 3/5 performed better
because most of the high frequency information was preserved at the
High-Low, Low-High, and the High-High sub images.

(e)Fused image by Tab3/5
ls′ level WT

(O Fused image by Tab3/5
2″″level WT

(g)Fused image by Tab3/5
3″″level WT

寒
．
ご

(h)HLS method (i) Lab method

総

一
ヽ

fi) YUV Tra.

檬

一

(k)PCA method

く
υ

う
０



Unirying Technique for Multisource Remote Sensing Images
Firas and Ra\amaq

Generally, the color transform fusion techniques are better than the

wavelet techniques; this could be interpreted by the amount of energy

preserved at the replaced color band than that at the wavelet sub-band.

However, the HLS color transformation showed better quality than other

color transformation, which means that this transformation produced less

correlated information than other transformations; i.e. as the transform

produce less correlate information means yield higher compacted image

energy in few component.
It was very obvious, that the PCA technique yields a better result than the

previously mentioned (color and wavelet transformations). This

transformation, as can be seen at the most literafure is considered as an

optimum because of its de-correlation and its energy compaction.
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ABSTRACT
Goodness Of flt test is uscd tO detellllinc how weH the observcd sample data

flts with a prOposed model.Thc test is based on the cmpirical distributiOn functiOn,

thcsc test statistics are a variable when thc hypothesizcd distribution is cOmpletcly

specined and the parameters ofthe distribution arc unknown and must be estimated

fronl the sample data.In this paper,sOme numcrical results wcre obtaincd through a

辮 憮 &郡 l:&蹴
i掘

:翼:1営 l層 19管 W~淵 lttt驚れぼ『 鵠
unknown parameters,this silnulation was carried out using Montc Carlo tcchniques

to create table of critical values fOr such tests.FurthelHlore,the pOwer comparison

betwcen D tcst, W2 tcst and A2 tcst is investigatcd for a three alternative

distributions.

Key words: Goodness‐ of―■t test, empirical distribution function, critical valucs,

powcr studies.

INTRODUCTION
The weibull distribution has been widely used as a model in many areas
of application specifically in the studies of failure components and as a
model for product life.The two parameters form, the density functionis:

f(x;a, B) : [aBx"-te-Fxo,-oo < x < @ where d, P > O( o e.w.
Goodness-of-fit tests for the two parameters of weibull

distribution have received considerable attentions. Mann and others
(1974) [], smith and Bain (1976) [2], Stephens (1977) [3], Litrell and
others (1979) [4], chandra and others (1981) [5], Tiku and singh (1981)
[6], and wozniak and warren (1984) [7]have all discussed aspects of
this problem. Mann and others (1974) [l] and riku and Singh (1981) t6l
proposed a new statistics to test the goodness-of-fit of two parameter
weibull distribution, Smith and Bain (1976) [2] proposed a test statistic
analogous to the Shapiro-Francis statistics for testing the normality. The
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Smith and Brain T statistic was based on the sample correlation between

the order statistics of the sample and the expected value of the order

statistics under the assumption that the sample comes from two

parameter weibull distribution. For complete samples and two levels of
tensoring, they provided critical values for the samplescontaining 8, 20,

40, 60, or 80 observations. Stephens (1977) L3) produced tables of
theasvmototiccritical values of thi Anderson-Darling A2 statistic and the

Crurn..-uon Mises w2 statistics for various significance levels' Littell
and others (1979) t4) compared the Mann, Scheuer, and Fertig S

statistic, the Smith and Bain T statistic, the modified 
^ 
Kolmogorov-

Smimov D statistic, the modified Cramer-von Mises vl statistic, and

modified Anderson- darling ..A.2 statistics though aseries of power studies

for sample size n= l0 to 40. They also calculated critical values for the

D, W2, and A2 statistics for n = 10, 15... 40. Chandra and others (1981)

[5] calculated critical values for the Kolmogorov-Simonov D statistic

for n = 10, 20, 50, and infinity for three situations'

1, Goodness-of-fit technique
Goodness-of-fit technique means the methods of examining how

well a sample of data agree with assumed distribution as its population

the important goodness-of-fit techniques are:

1. Tests of chi- square tYPes.

2. Moment ratio techniques.

3. Tests based on correlation.
4. Tests based on empirical distribution function'

Most of these test statistics suffer from serious limitations. In general

test of chi-square type have less power due to loss of information

caused by grouping. The distribution theory of chi-square statistics is a

large sample theory. The higher order moments are usually under

esiimated and this fact prevents the use of moment ratio techniques and

so would be the case with correlation type tests. Several power studies

have revealed empirical distribution function (EDF) tests to be more

powerful than other tests of fit for wide range of sample sizes[8][3]'

We Consider tests of fit based on the empirical distribution

function (EDF). The EDF is a step function,calculated from the sample,

which estimates the population distribution function. EDF statistics are

measuresof the discrepancy between the EDF and a given distribution

function and are used for testing the fit ofthesample to the distribution

this may be completely specified or may contain parameters which must

be estimated from the samPle.
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2. Empirical distribution function [81
Suppose a given random sample of size n isXr, Xr, ..., Xnand let

Xgl 1 Xpl I ... I X61be the order statistics; and also suppose that the

cumulative distribution function of X is F(x).and we assume this
distribution to be continuous. The empirical distribution function (EDF)
is defined as thatproportion of the sample having a value less than or
equalto x. [8]

n

L(x\ -!/ixr), where f(x) -\fn 7or xi< x, 0e,w.
.Z-)
i=7

More precisely, the definition is
O                   χ<X(1)

ソη   χ。<χ <χ
(`+.);ι =1,2′ …,れ -1

l            χ(.)≦ η

Thus,f,(x) is a step function, calculated from the data; as x increase it
take a step up of heightl/n as each sample observation is reached. For
any x,F,(x) records the population less than or equal to x, while F(r)
is probability ofan observation less than or equal to x {[F(r) = P(X <
x)]].We can expectft(x) to estimate F(x), and it is in fact a consistent
estimator of F(x); as x ) a,lF,(x) - F(x)ldecreases to zero with
probability one.

3. Empirical distribution function statistics [9]
A statistic measuring the difference betweenf,(r) and F(r) will

be called an empirical distribution function (EDF) statistic. We shall
concentrate on several EDF statistics which have attracted most
attention. They are based on the vertical differences between
F,(x)and F(x), and are conveniently divided into two classes, "the
supremum class" and "the quadratic class". The supremum statistics
include Kolmogorov D and Kuiper V statistics and quadratic statistics
are Cramer-von Mises W2, Anderson-Darling A2 and Watson U2
statistics.

3.1 The supremum statistics. [0] The first two EDF statistics,
D*andD-, are respectively, largest vertical difference when f,(r)is
greater than F(x)and the largest vertical difference whenft(x)is smaller
than F(x); formally,

D+ =sup*{F,(r)-F(r)}
And D- - sup*{F(x) - r"(x)}
The most well-known EDF statistics is D, introducedby Kolmogorov-
Simonov(1933):

D = sltp-@<x<-lF"(x) - r(x)l = max(D+, D-)

ｒ

ｌ

プ

ヽ

ｌ

ｔ

〓χ島
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3.2 The quadratic statistics. [1ll A second and wide class of
measures of discrepancy which is given by Anderson-Darling (1954)as:

f@
wnu =n I {r"(r) -F(x)}2v(x)dF(x)

J -oo
Where 9(z),0 < x < 1is a suitable function which gives weights to the

squared difference {F^(x)-F(r)}2 whereV(x)= 1 the statistic is

Cramer-Von Mises statistic, now usually called W', and when Y(r) -
t{f"(x)}tt - F(x)}l-' the statistic is the Anderson-Darling(I954)
rtrtirti., called a'.-i modification of W2 is the Watson (1961) statistic

U2 defined by:

u,=*ll*{ar,r- F(i-l'*
Clearly U2=w2 - (w)2
4. Computing formulas
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Form the basic definitions of the supremum statistics and the

quadratic statistic given above in section (3) suitable computing formula

must be found. To each observatioD r;, on the random variable X, the

Probability Integral Transformation (PIT) is applied to give a new

observation zi on a random vatiable Z.It may be defined as:

z1xl - f-f (x)dx, where /(x)is the probability density function of
the random variable X.
LetZ = F(X); when F(x) is the true distribution of X, the new random

variable Z is uniformly distributed between 0 and 1[9]. Then Z has the

distributionfunctionF-(z) = 2,0 < z < l.
Suppose that a sample XyX2,...,Xn gives the valuesZi = F(X)'i =
1,2,...,n, and let F.[(z) be the EDF of the valuesZ;. EDF statistics can

now be calculated from a comparison of Fl(z) with the uniform

distribution for Z. lt easy to show the values z and rrelated by z -
F(x), the corresponding vertical difference in the EDF diagrams for X

and Z are equal; that is,

F^(x) -F(x) - FiQ) - F'(z) - Fi@) - z

Consequently EDF statistics calculated from the EDF of the Zicompare

with the Uniform distribution will take the same values as if they were

calculated from the EDF of the .x; co p&re with F(x). This leads to the

following formulas [9] for calculating EDF statistics from the Z-values,

the formulas involve the Z-values arranged in ascending orderlet

Z1yy1Zpyl "' I Z6t.Then, with Z)T=r':,
a) The Kotmogorov statistics D*, D-, D.

D+ = mdXrsi< ,t;- ze)\ ; D- = maxl<;=, i',,, - ?)
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η

5.The test statistic based on the EDF

Suppose the sample χ
l′
χ

2′ "・ ′X7thaS been obtained on the random

variabL χo We wish to test the null hypothesis is:χ ～F(χ′σ),i・
e.HO:a

random sample of″  χ ― values comes from χ～F(χ,σ)Where

スレvF(χ′σ)iS a continuous distribution and σ is a vector of parameters.

When θ is fully specifledi.e. the parameters are known. Then z(二 ):=

F(χ
(ご);θ )g市eS a set Z(二)which,on HO,are ordered uniform[9]and

equations in section(4,a,b,c)are uSed to g市 e EDF statistics,On the

other hand,F(χ ′θ)may be deinedonly as a member of a family of
distributions,but an or part ofthe vector θ may be known.

when σ is knOwn, distribution theory of EDF statistics is well―
developed, even for flnitesamples, and tables are available for some

tirneo When θ contains one or more unknown parameters,these

parameters may be replaced by estimates,to give δas the estirnate ofσ .

Then formulas in section(4,a,b,c)may Still be used to calculate EDF

面ゞ亜∝,硫 hろ =Fに メの
。 HOWev∝,cven whn Hい

true,「rheZ(:)win now not be an ordered uniform sample, and the

distributions of EDF statistics will bevery different from those whenθ is

known, they win depend on the distribution tested, the parameters

eStiFnated,and the method of estirnation,as wen as on the sample size.

New points should then be used for the appropriate test,cven for large

samples;otherwise a serious error in signiflcance level win result.

5。 l EDF statistics with unknown paraIIleters

The EDF statistic wili not depend on true values of unknown

parameters, when unknown parameters are estirnated by appropriate

method.Therefore percentage points for EDF tests depend only on the

sample size■ 。Since,the exact distributions of EDF statistics are very

:鵬寛:靴準嵐潔;i軍鷺‰鯖胤繁宰洋1設1

asymptotic theory isavailable;the percentage points of these statistics
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for finite n converge rapidly to theasymptotic points. No asymptotic
theory for the statistics, D*, D-, D and V except in case F(r) is

continuous and completely specified, theasymptotic points must be
estimated.
David and Johnson (1948) [2] showed that if the parameters estimated
are parameters of scale or location, and the estimators satisff certain
general conditions, then when one applies the probability integral
transformation, the joint distribution of the transformed variables will
not depend on the true parameter values.
6. EDF test for Weibull distribution

6.1 Estimation of unknown parameters
This section is concerned with the MLE of unknown parameters

a and p for weibull distribution which is given by

f (x;q,il -_W*-'u:.*.,-*. x < awhere d,p > o

And whose distribution function takes the form
F (x; q, 0) - | - e-B'" 0<χ <∞
When the parametcrs α and β are unknOwn and are esdmtted from a
random sample.Lct χl,χ 2′ ・̈′χ7t be a randonl sample of size n from
wcibull distribution with parameters α and β.

It is wcll known that maximum likelihood estimators of α and β are
obtained by solving[13]

詈十Σた1ln χ:― βΣたlχfinχ:=0
(1)

And

告―Σたlχf=0
(2)

Sohlon for′ αれd βcannot found andyticJヶ ■Om the nonJhear
equations(1)and(2)An appro対 mate solution for′ αηαβ from
equation(1)and(2)can be madc iterat市ely by using Ne、韓on‐Raphson
method for s。lving non‐ lincar equations as follows:

Let

/1=/1(′ ,β )

And
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Suppose that (dts),1i(s)) represent the approximate solution of (d.,p) at
stage (s). Then the approximate solution at stage (s+1) for(6(s),liG)) is:
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6(s+r) - A(') + dr (3)

fi(s+1)- E@+6,
(4)
Solving (3) and (a), we get:

6(s+r) - 6<'> -- -J-kfr-bfr)ac-D'
l/G+l) - B@ _ _,r .r(_bfr+ af2)ac-D'

Let yi = lnxi; f. = 1,2, ...,n and 261- F(x14; d, B) where x64is the ith

order statistics.
6.2 Calculation of test statistics
A goodness-of-fit test is used to test null hypothesis.

H6: the random sample x1,x2,...,.xn comes from the weibull distribution
f(x; o, p) with unknown parameters a and B .

We will construct on the following main test for goodness-of-fit for the
weibull distribution.
1. Modified Kolmogorov-Smirnov statistic D.

o - suplF (x r,1; a, B) - r" (r) l - sup 
l 
(1 - r- e'") - F,(x)l

Wherell(x) =ZT=rf @), f (x) - !for xi < x,0 e.w.

Is the empirical distribution function of the sample.

This is equivalent to D:max(D*,D') where D+ = InaXls;. ,rr|1*-
I (_ (i-1))zg], D- = m?Xr<i<21i1 lro - -;J

Where 219 - F(r1i;; A, p) and r19is the ith order statistics.

2. Modified Cramer-Von Mises statistics W2.
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3. Modified Anderson-Darling statistic A2

F(χ)(1-F(χ ))

dF(χ)

Z(1-Z)az

― m-lΣL10-⇒[nao+Ц l― 資._.】・
The results of Da宙 d and 」ohnson(1948)[12]imply that the

d鉱Hb面o“ of D,W2and A2d。

野席習∬i淵::nttf,V撚ルTherefore without loss of gcncraliち

can bc obtainedassunling α=:α 72α β=1.(SCC[4]for reSults may be

uscd to arrive at the same conclusion, speciflc to the WeibuH
distribution).

RESULT AND DISCUSSION
Thc main obiCCt市 C of the research rcpottcd hcrc in wcrc“ ′o things:

精胤港l薔
:呪:ツ疇毬tli『道ユ漢lI]n『翼:‖ l::きぶ魔

bctwccn thc power functions of tcst statistics E), W2 and A2 for

several distributions To calculate the critical values fOr proposed test

statistics for wcibun distribution with unknolvn paramcters,by Montc

Carlo simulatiOn which is carried out via Mathcad(2001)paCkagc

[14].Thc f0110wing steps are used in calculalng critical values for
the proposed test statistics:

lst step   A random samplc Xl,χ 2,¨・′χn from wcibull dist面bution

was generatcd Firstly a random sample Zl,Z2,… ,Z■of n order
statistics from a uniform(0,1)diStHbulon was generated,then thc ith

ordcr statistic from thcや V(α,β)With α=:α71d β=l Wil1 0btained

as follows
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-1 tt
x(t) = V{t"tzri)}'"

2nd step This random sample was used to estimate the unknown
parameters by method of MLE in section (6.1).

3rd step The resulting maximum likelihood estimator of the
unknown parameters is used to determine the hypothesized
cumulative distribution function for the weibull distribution.

4th step Selected sample size as n: l0(10)100. The appropriate test
statistics mentioned in section (6.2) was calculated for the given
values of n.

5th step This procedure was repeated 10000 times, thus generating
10000 independent values of the appropriate test statistics. These
10000 values were then ranked, and the values of these test statistics
at five significance levels, i.e., o: 0.01, 0.05, 0.10, 0.15, and 0.20 are
calculated.

Table (1) list the critical values for the statistics test D, W2 and A2,
using Monte Carlo method.

The power of a goodness-of-fit test is defined as the probability that a
statistic will lead to the rejection of the null hypothesis, H6, when it is
false, i.e. when a sample is not from the hypothesized population but
an altemative population [1].

To evaluate our results we conducted a power study of the three
statistics D, W'and A2 using three different distributions.

i. The gamma distribution with density (l-(t))-1xt-te-x denoted by
r(r).

ii. The exponential distribution with density te-t* denoted by exp(t).

iii. The chi-square distribution with density jrr ff);t-t rt-i)
denoted by Xtr.

We generate 1000 pseudo- random samples of size n from each of the
three alternative distributions considered. We then calculated each of
the three test statistics and compared them to its respective critical
values from Table (l).In this case we counted the number of
rejections of the null hypothesis. We repeated this procedure for
sample size n:l 0(10)40.

Results of power study are presented in Table (2) which show that the
Anderson-Darling A2 is general has a larger power than (superior to)
both the Kolmogorov-Smirnov D, and Cramer-Von Mises W2

statistics for the alternatives presented. Neither D nor W2 appears to
be very powerful across this group of alternative distributions.
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CONCLUSIONS
From the results of the critical points appears to be very good for the

range of sample sizes n:10(10)100 at

a = 0.0\,0.05,0.10, O.LS and 0.20 significance levels for the sample

sizes. And for n:10(10)40 at significance levels considered the

Anderson-Darling A2 statistic appears to be the best of EDF test

statistics for testing the goodness of fit of a two parameter weibull
distribution to a set of data because the larger power it displayed in the

power studies. The Kolmogorov-smirnov D tends to be the least

powerful among the three EDF tests considered here. So it may

advisable to use the Anderson-Darling A2 and Cramer-Von Mises
W2test statistics for testing the two parameter weibull distribution.

w2and A2Table-1:Two weibull critical values for D,W`and AZ when n=10(10
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ABSTRACT
The principle of reciprocity, is the invariance of the inelastic excitation in ion-

atom collisions against interchange of projectile and target. The energy loss has

been applied to the electronic stopping cross section at low- and high velocity. The
present work investigates the reciprocity and effective charge on different material.
involving (Kr,Ar,Si,Ge,Bi,Ni) are projectile ions or as target material, using
Lindhard (1961) and Firsove (1957) model , and apply equation of H.paul (2009) to
find and to check theoretically, the reciprocity in metal, semiconductors and gases

theoretically. We got good result in reciprocity agreement with SRIM result.

INTRODUCTION
The energy loss and the range of ions in matter are of interest in many
disciplines of science such as radiation physics, radiation damage,
material analysis by ion beams, ion implantation, semiconductor
technology, and metallurgy. Especially, ion implantation profiles are

frequently used to determine the surface properties of materials
modified by the implantation process.[1]
The stopping of charged particles in matter is characterized primarily by
the mean energy loss per path length or stopping force dE/dx.
Reciprocity denotes the fact that the electronic energy loss of fwo
colliding atoms is independent of the frame of reference. In other words,
the cross section for a given excitation is the same. The principle of
reciprocity invariance of elastic excitation in ion-atom collision against
interchange of projectile and target.fl]

The next stop to be considered is effective nuclear charge.
Generally the effective charge is the charge left by the valence electrons
after you have taken into account the number of shielding electrons that
surround the nucleus.[2] Effective charge important to evaluate because
describe the electronic properties of semiconductors, ionization
potentials, and energy gaps.[3]
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Theories
Firsov model
Firsov consider an ion with a speed v below the Bohr velocity v.

colliding with a target atom at rest. Firsov view such an event is

indicated as: [4]
. At any instant of time there exists a surface, the 'Firsov surface',

which defines the respective domains of the collision partners.
. This surface is thought to be placed so that the normal component of

the electric field vanishes everywhere.
. Electrons passing from the target domain to the projectile domain are

taken as captured and hence transfer a momentum- mv to the
projectile, thus causing it to slow down.

. The cross section for momenfum transfer is determined by the electron
flux from the target to the projectile domain.

Firsov expression is found for the electronic energy loss is given by

r"(p)= *!#.R !ds!4n|)v"(r)..... .. .ol

where R(t) denotes the trajectory of the projectile, is an integration
Firsov surface, n(r) is the elechon density; ve(r) is the average electron
speed. The factor 1/4 originates in the assumption, Firsove model

condition is 0.02<v/v" <0.5.

After integration over the impact parameter p we obtain the stopping

cross section:

s 
" -i z,p a p r 

"r*l 
= 4 *,7,a a*('\' 

" 
(')'.'. " "'q1

oJir
With some functions which may depend on Thomas-fermi relation, the

stopping cross section reduce to

S, - g77aB or.........-(3)

C=20.4 is the integral constant.
Z: atomic number.
a= screening radius.
v:velocity of incident ion.

Lindhard-Scharff
Firsove Model is study the stopping slow ions on target, where

assumed the projectile capturing by target electrons. Lindhard-Scharff
operates with elastic collisions between ion and atom of target and

inelastic collisions between ion and target electrons. Two models

leading to know material properties such as density and velocity
distribution. The key quantity in such a description is the transport cross

section d(r,).
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グ17)=グし,θXl― COSθ)……(4)

グly,θ):croSS Secuon as a func● on to vebcity and scattering an」 e,θ

is the scattering angle ofelectron.

The stopping ofFernli― Dirac ve:1),;ち

1,サ;llll:11:,見し,咋)=″

ν/=Ferrni speed

)rrni assumption the energy loss in a conision at impactTomas F(
pararneter ρ

ρ)=子教″は,ρ〉し,7)………
“

)毛し,

By integrating eq(6)and uSe sOme factors,flnd the lindhard― scharff

fomula.

亀イ レ  
…

… 0

ξ=z/6,た =乃 /2π ,ソ =ve10City of ion,

Lindhard‐ Scharff conditionッ <<ZP/3ッ。 .

pping cross  sections to)n  experirnental  stoUse Paul's equatic
investigation  theoreticany  eqS。 (3)  and  (7)  under  COndition

01≦ ッ:≦ 0.5Zil/3ッ..[1]

R=I(4→ Z2)~S(Z2→

射………6)
S(Zl―)Z2)+S(Z2~)2

Charge― exchange effects of cross sections

Charge exchange is important parameter,the charge¨ exchange cross

Three   ,section which involves the electron capture and loss processes.

different charge transfer processes have been proposed to understand

nζ  moving in condensedmechanlsms for lolelectronic exchange

matter[5].

(i) Auger processes,in which an electron is captured(or 10St)by
the ion creating an electronic excitation in solid.

lon as a tirnc‐(ii) Resonant processes,which is see by the
dependent perturbation.

(面) Sen prOcesses,where an inner shell electron ofa target atom ls
lrnoving ions.captured directly by the

When incident ions in so五 d targets and after pass through some

penetrations distance the ions reach to state ofcharge equilibrium.
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There are many methods lead to concept of effective charge, one of this
method is energy loss.

Stopping power of atomic number Z and velocity v preparation with
effective charge according to perturbation theory.[8]
The equation ofevaluate effective charge is:

- ( -o.szurz?l3\Z =Zll_e I l. .0)
'[ 

)
Band gab in material
In insulating material, all of the electrons are held within the valence
band, and no electrons are in the conduction band and free to move
around to create currents. In a conducting material, the outer electrons
fill the valence band but they also occupy the conduction band, so some
electrons are available to move around and create currents. Also, in an
insulator, the band gap is large meaning that an electron must gain a lot
of energy to move up to the conduction band. In a conductor. A
semiconductor is much like an insulator in that its outer electrons fill the
valence band but do not occupy the conduction band; however, the band
gap is much smaller than in an insulator. Figure (1) appeare the energy
gab in (Insulator, Semiconductor and Metal) in (0)k this different in
energy gab limited the move electron from valance band to contractive
band [6]

.Scmiconductor

Fig -l:energy band gab in metal,semiconductor and insulator at (0)k[6]

Implications:
Reciprocity
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Reciprocity denotes the fact that the electronic energy loss of two
colliding atoms is independent of the frame of reference. In other words,

the cross section for a given excitation is the same, regardless of
whether projectile A with a speed v hits target B at rest, or projectile B
with the same speed v hits target A at rest.[1]

Sigmund suggested that, as a first estimation, the stopping cross

section may be determined from the inverted ion-target system by
applying the concept of reciprocity. The principle of reciprocity is based

on the invariance of the inelastic excitation in ion-atom collisions
against interchange of projectile and target, and is applicable in the low
velocity range (, < ro or E keV/nucleon <25), where the projectiles are

neutral and the probability for electron loss is small. Reciprocity in the
stopping cross section can be observed by the symmetric expression for
Zl and 22in Firsov's theory and in the formula of Lindhard and Scharff.
More recently, the binary stopping theory predicts strict reciprocity in
the velocity range where the projectile is neutral.[7]

With increasing velocity the equilibrium charge of the projectile
will increase, and the difference in the charge versus velocity
dependence will increase with increasing difference between zl and 22.

RESULTS AND DISCUSSION
Reciprocity does not require the positions of minimum and maximum
stopping cross sections to be fixed to specific Z-values. With increasing
velocity, the equilibrium charge of the projectile will increase, and the
difference in the charge versus velocity dependence will increase with
increasing difference between Zl and 22.
Using eqs. (3) and (7) to find reciprocity of stopping atom in different
material (gas,metal and semiconductor) depending on Lindhard and

Fivsove model and compare with SRIM theory. In All figures see the
approximation between two theories Lindhard and Fivsove, In figure
(2j obvious difference in curve between (Ar-Kr arrive to 30 x 103) and
(Kr-Ar arrive to 40x103) that is because the atomic number of (Ar:18)
less than (kr:36) therefore number of collision when incident (kr on Ar)
more than incident (Ar on kr). And see same thing in figures (3,4)
between (Ge-Si) and (Bi-Ni ).

When compare between figures ( 2,3,4) The curve of reciprocity
appear in metal-metal larger from semiconductors and gasses that
because the number of atomic is larger in metal than others., Also fined
energy gab in gases and semiconductor large than metal that make the

number of collisions in metal is more and the curve in metal arrive to
(50x103) therefore the reciprocity in metal is large. using equation (8)
by H.Paul to investigation the reciprocity theoretically, where see its
investigation the reciprocity from result obtain it.
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The reciprocity investigation more in stopping nuclei that is because
the distribution of nuclear. So the results are smaller than Lindhard and
Firsov because SzuM dependent Bohr velocity but Lindhard and Firsov
dependent Behte velocity

The next thing to be considered effective nuclear charge, electron
left the valence band after you have taken energy from incident ions and
move conductive band. when electron move change the charge and
happens many processes loss and capture until arrive to state of charge
equilibrium. From figures see the effective charge preoperational
exponential with velocity.
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Fig-4:RecipЮ city ofstopping cЮ ss section:Blin Niand Niin Bi(meta卜 mctal)

By application eq.(8)on(Bi― Ni)at ve10City(12.68a.u)
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CONCLUSION
Obvious Firsove dependent Boher velocity to fined the collision
between atoms and target and ignores ionization of ion and

dependent on neutral collision.

The Results of Theories Lindhard and Firsove agreement with paul

theory ofreciprocity. See reciprocity dependent onZl,22, and the
scatter increases with increasing Z.

Charge exchange for many stopping cross sections where take place
many processes loss and capfure until arrive to state ofcharge
equilibrium the effective charge preoperational with velocity.

Dependent SRIM on Bohr velocity to account stopping energy but
Lindhard dependent on Bethe velocity, see the reciprocity
investigation in low energy in nuclear collision because the
distribution of ion in matter more regular.
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ABSTRACT
The generation of ultrashort pulses, that are pulses in the order of picoseconds

and femtosecond lasers contains optical coatings as important functional elements,

e.g. high reflectors HR, output couplers (OC) and antireflection (AR) coatings.

These optical elements are based on the interference phenomenon of light. Their
theoretical analysis generally relies on the well-known scattering matrix formalism
derived from the Maxwell equations. Laser perforrnance strongly depends on the

quality of optical coatings: reflectance of high reflectors should approach the ideal

100% value at the operation wavelengths in order to minimize laser intracavity
losses and output coupling has to be set to specific values to ensure optimal
operation.
This paper reports a theoretical design of chirped mirror to achieve high reflectivity
and dispersion compensation over a broad bandwidth. Analytic expressions for
reflectivity, group delay and group delay dispersion are used.

The aim is to compress the limits of pulse duration to reach femtosecond scale. The

idea of chirped mirrors is based on the quarter-wave stack concept as a building
block of dielectric high reflector.
Dielectric materials TiO2lSiO2 arranged as a periodic stack have been used to
design chirped mirrors using a Fused Silica as a substrate.

In this paper we demonstrate a chirped dielectric multilayer mirror with controlled

reflectivity and dispersion in the wavelength range 650-900nm, it exhibits a

reflectivity of >99.99502. Furthermore, group delay dispersion shows monotonic
behavior within the wavelength range.
Keyword: Dielectric Mirror, Chirped Mirror, Group Delay, Group Delay
Dispersion, Fresnel reflection, Reflectivity.
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INTRODUCTION
Chirped mirrors, (CM) for dispersion control were proposed and

demonstrated in 1994 and since then have found widespread use for

broadband dispersion control in ultrafast systems. CM has proved ideal

for controlling dispersion inside femtosecond oscillators Il].
This paper is concerned with theoretical study on oPtoelectronics

physics to design dielectric chirped mirrors. A dielectric mirror consists

of multiple thin layers of (usually two) different transparent optical

materials (thin film coatings). Even if the Fresnel reflection coefficient

from a single interface between two materials is rather small (due to a
small difference of refractive indices), the reflections from many

interfaces can (in a certain wavelenglh range) constructively interfere to

result in a very high overall reflectivity of the device. The simplest and

most common design is that of a Bragg mirror, where all optical layer

thickness values are just one quarter of the design wavelength' This

design leads to the highest possibte reflectivity for a given number of
layei pairs and given materials. It is also possible to design dichroic

-irrors with controlled properties for different wavelengths [2]'
The cavity mirrors of a laser are usually dielectric mirrors, because

such devicei routinely achieve a very high reflectivity of large than

99.9%o, and their limited reflection bandwidth can be convenient

because it allows to transmit pump light (at a shorter wavelength)

through a folding mirror of the cavity. Because of this use, dielectric

mirrois are often called laser mirrors. As dielectric mirrors usually

provide a high reflectivity at most in a smaller part of the visible

spectrum, they often do not look similar to other mirrors as e'g' silver

mirrors, with which we are familiar from the household: dielectric

mirrors are usually quite transparent to visible light and shine in colors,

which depend on the angle of view. It can even be difficult to determine

which side of the substrate has got the mirror coating. Dielectric

multilayer mirrors can be made on plane as well as on curved surfaces'

In the latter case, one obtains focusing or defocusing minors [1,3].

CHIRPED MIRROR (CM)
Although grating and prism pairs are widely used as the compressor

schemes, they suffer from high order dispersion. By contrast, chirped

mirrors which are dispersive multilayer structures designed by

optimizing the initial design are usually used for pulses compression by

providing dispersion without much material in the beam path. They can

provide the precisely controlled group delay (GD), group delay

dispersion (GDD), even higher order dispersion such as third order

dispersion (TOD), as well as the high reflectivity in a broadband or

ultra-broadband wavelength range. They are key components for

ヽ
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extremely short pulse compression and especially have played a critical
role in the development of octave-spanning lasers and the generation of
mono-cycle pulses. In 2007, 1.S-octave chirped mirrors (Figure-l ) have

been proposed and demonstrated, for extra-cavity compression to 3fs

pulses (Pervak et aL.2007) tll.
There are always ripples in GDD curyes of broadband-chirped mirrors,
due to the interference between the reflections from different layers of a
multilayer structure. Although the ripples can be minimized by the

optimization procedure such as with commercially available software, it
is difficult to reduce the ripples to acceptable level when the design of a
single chirped mirror has to operate over the wavelength ranges up to an

octave spanning or more [4,5].

袖 習
=落

鼻ご忌n:

秘  場 >鳩

Figure-l: Standard dielectric chirped mirror [6].

Therefore, several other approaches to reduce GDD ripples have been

proposed, such as double-chirped mirrors (Kiirtner et al. 1997;
Matuschek et al. 1998; Kiirtner et al. 2001), complementary CM pairs

(Pervak et al. 2005; Pervak et al. 2007). By pairing the CMs, the

dispersion ripples of CMs are opposite to each other. Thus, the residual

ripple of the CM pairs could be very small.
CHIRPED MIRRORS PzuNCIPLE OF OPERATION

The principle of operation can be understood as follows. Each

interface between the two materials contributes a Fresnel reflection (fr)

[6]:
-f, =(no -n,)l(n,, +n,) .....(l)

Where fr Fresnel reflectivity, n,, high refractive index and nt low

refractive index.
The basic idea of chirped mirror designs is that the Bragg

wavelength is not constant but varies within the structure, so that light at

different wavelengths penetrates to a different extent into the mirror
structure and thus experiences a different group delay (see figure-2).

Figure-2 : Operation principle of a chirped mirror [7].

Light with a long wavelength penetrates deeper into the mirror structure

and thus experiences a larger group delay. This leads to anomalous
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chromatic dispersiOn[7].HoweVet a naive design directly bascd on this

idea wOuld not wOrk: it wOuld cxhibit strong Oscillations Of the grOup

delay and cven hore s0 0fthe grOup delay dispersion.This disturbing

effect can to sOme extent bc mHgtted by numencJ Optimizalon Ofthe

layer structure, but this is difflcult because thc optinlization has to be

done in a muLi‐dimensional space(reSulting from the largc number of
laycrs)where a huge number oflocal optima e対st,most Of which dO
not corrcspond to satisfactory designs[7]

CHROⅣIATIC DISPERS10N
Thc chromalc dispcrsion(CD)。 f an Optical medium is thc

phenomenon that the phasc velocity and group ve10city Of light
propagating in a transparent rnedium depend on the optical frequency A

related quantitativc measurc is the group velocity dispcrsiOn.

The attribute``chromatic"is used to distinguish this typc Of dispcrsiOn

from Othcr types, which arc relcvant particularly for Optical ibers:

intelll10dal dispcrsion and polarization mode dispersion[8].

Chromatic dispersiOn is causcd by thc fact that difFerent spectral

components travel at differcnt vclocities. In optical flbers, chromatic

dispersion ariscs fronl 師 O reasons: the wavclength depcndcnce of
refractivc index that leads to material dispersiOn and thc radial power

distributiOn Of differcnt optical frcquencies that leads tO wavcguide

dispersion[9]

Chromatic dispersiOn is a broadening of thc input signal as it travels

down thc length Of the flber. The concept to cOnsider whcn talking

about chrOmatic dispers10n shOuld bc Optical phasc.It is important to

mention optical phasc befOre any cxplanatiOns of cD or group delay

because ofthcir rnathematical rclationship.

Group delay is deflned as the flrst derivative of Optical phasc with

respect t0 0ptical frequency. Chromatic dispersiOn is thc second

derivative Of Optical phase with respcct to Optical frequency. These

quantities arc reprcsented as f01lows[10]:

ω=#…②
∂′

Wherc φ = OptiCal phase and ω = Optical frequency . chromatic
dispersion cOnsists Of bOth material dispersiOn and waveguide

dispettiOn as llustrated in Figure‐ 3[H→ 13]
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Figure-3: Chromatic dispersion consists of both material dispersion and waveguide
dispersion I I 0].

There are several techniques for measuring chromatic dispersion:
. The pulse delay technique: based on measuring the difference in
propagation time (group delay) for pulses with different center
wavelengths. This is typically done using hundreds of meters (or even
some kilometers) of a fiber. The dispersion is obtained by
differentiation of these data.
. The phase shift technique: a light beam with a sinusoidally modulated
intensity is sent through a fiber, and the phases of the oscillations of
input and output power are compared. The group delay can be
calculated from that phase, and the dispersion can be measured by
performing the measurement at different wavelengths.
. Dispersion in the resonator of a wavelength-tunable passively mode-
locked laser can be measured by monitoring changes in the pulse
repetition frequency when the laser wavelength is changed, as this
reveals the wavelength-dependent group delay.
. Different types of interferometry (e.g. white-light interferometry or
spectral phase interferometry) can be used to measure the phase delay
caused by a dispersive component. The dispersion properties can be
obtained from this phase by numerical differentiation. The method is
normally used for dispersion measurements on dispersive laser mirrors
and sometimes for fibers [9].

GROUP DELAY
The group delay is defined as the negative of the derivative of the

phase response with respect to frequency [4,15], GD, also known as

"Envelope Delay" [16]. In physics and in particular in optics, the study
of waves and digital signal processing, the term group delay has the
following meaning:
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l- The rate ofchange ofthe total phase shift with respect to angular
frequency |7-201:

or=-# .....(3)

Through a device or transmission medium, where I is the total phase
shift in radians , and o is the angular frequency in radians per unit time,
equal to 2rf, where / is the frequency (hertz if group delay is
measured in seconds).
2- ln an optical fiber, the transit time required for optical power,
traveling at a given mode's group velocity, to travel a given distance.

GROUP DELAY DISPERSION
Group delay dispersion is a ubiquitous, and often irritating,

phenomenon in ultrafast laser labs. When ulhashort pulses propagate
through dispersive media, their frequency components emerge at
different times due to GDD, causing the resulting pulse to be chirped,
stretched and reducing the pulse's peak power. This effect can be
compensated by using a pulse compressor, which can introduce
negative GDD [21]. The standard merhod for computing the GDD is to
compute complex reflection coefficients using the transfer matrix
technique and then take successive finite difference over frequency
[22):

GDD=_# .....(4)

The eflect of group velocity dispersion (GVD) shown in Figure-4. GVD
means that the group velocity will be different for different wavelengths
in the pulse. Because ultrashort pulses have such large bandwidths,
GVD is a bigger issue than for continued wave light [17].

.{[ qm.,3mrr*e-4

Figure4: the effect of group velocity dispersion (GVD) [17].

GDD of optical elements is a critical parameter for the generation and
control of femtosecond laser pulses. GDD can either increase or
deuease then pulse duration by modulating the spectral phase of the
femtosecond laser pulses. The effect of GDD becomes more significant
as the laser pulse duration gets shorter. Ideally, a femtosecond dielectric
mirror should not only have high reflectance but also low dispersion
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over a sufficiently broad spectral bandwidth. Recently, dispersion
control using a pair of dielectric chirped mirrors, which generate a
relatively flat negative GDD over a broad spectral region, made it
possible to routinely generate sub-lOfs pulses in the near-infrared and

visible wavelength regions [23].

MECHANISM
Dielectric mirrors function based on the interference of light

reflected from the different layers of dielectric stack. This is the same

principle used in multi-layer anti-reflection coatings, which are

dielectric stacks, which have been designed to minimize rather than
maximize reflectivity. Simple dielectric mirrors function like one-
dimensional photonic crystals, consisting of a stack of layers with a

high refractive index interleaved with layers of a low refractive index
(see Figure-5).

Figure-5: of a dielectric mirror. Thin layers with a high refractive index nh are

interleaved with thicker layers with a lower refractive index n,.The path lengths /,
and l, differ by exactly one wavelength, which leads to constructive interference

t3l.

The thicknesses of the layers are chosen such that the path-length
differences for reflections from different high-index layers are integer
multiples of the wavelength for which the mirror is designed. The
reflections from the low-index layers have exactly half a wavelength in
path length difference, but there is a l80-degree difference in phase

shift at a low-to-high index boundary, compared to a high-to-low index
boundary, which means that these reflections are also in phase. In the
case of a mirror at normal incidence, the layers have a thickness of a
quarter wavelength.
The layers are chirped with [4]:

d,, = (k I l7Y* ).R l(+tmo) ....(5)

and
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a, = (tc nt)% t u t(lzn,) .. ...(6)
Where o"o are the chirping order and n, high refractive index and n,

low refractive index.
In the design of dielectric mirrors, an optical transfer-matrix method can
be used. The most general method of calculating the reflectance R and
the transmittan ce T of a multilayer from these quantities is based on a
matrix formulation, of the boundary conditions at the film surfaces
derived from Maxwell's equations.
The interfaces between the films and the final film and the substrate,
can be treated in exactly the same way as the simple boundary. The
phase shift experienced as a wave traverses a distance d normai to the
boundary ofone film to the ne)d is then given by:

6 =2Ndas(O)/ I (7)
where /y' denote the complex refractive index and take the form:
N = n-ik , where n is the real part of the refractive index, t is known as
the extinction coefficient and p is the incident angle.
Dielectric mirrors exhibit retardance as a function of angle of incidence
and mirror design [3].
The characteristic optical admittance, y, is defined as the ratio of the
magnetic and electric fields:

,=! (8).E
and y is usually complex. In free space, / is real and denoted by
Y = 2.6544x10-3 s .

Since the tangential components of E and ll are continuous across a
boundary, and since there is only a positive going wave in the substrate,
a2x2 matrix can be used to express the relationship which connects the
tangential components of E and H at the incident interface with the
tangential components of E and ff which are transmitted through the
final interface. This matrix is known as the characteristic matrix-of the
thin film [2]:

[4 
'l 

- icos(6) isinld;r7,1[Q -l

ln.l=1,7,.i,1a1 *,rri .lL",l ""'(e)
The characteristic optical admittance of a medium is connected with the
refractive index by:

y=t\ry .....(10)
Now, the tilted optical admittance 7 can be defined as:

?\r
for p-polarized .....(l l)'' P cos(d)

q, = ttYcns(o) for s-polarized .....(12)
The input optical admittance of an assembly, I, can be defined as
Y = H / E . Hence the above equation can be rewritten as:
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"[l 
= [;::i],,, ;'lfi''')l',,7' b (r3)

This result can be generals for Ith layers and written as:

[:]={':' [;::';1,., ;'if-]"'] [;-] (r4)

where: u, -2r]'{'cPs(9') and where ry,, isthe substrate admittance. This
7

expression is of prime importance in optical thin film work and forms
the basis of almost all calculation. The order of multiplication is

important. If Z is the layer next to the substrate the order is:

[:]= tu,ru,I [r,{'r,] ..(rs)

The reflectance is given by [5]:

* =(rou-_-,=] f&=l' .....(16)
\r7oB+C ) \qrB+C )

DATA ANALYSIS ALGORITHM
The current implementation is done by using MATLAB language with
can be described by the next step:
1- Input all constants.
2-Calculate 0 at each interface using Snell's law.
3- Calculate each layer thickness using equations 5 and 6.

4- Calculate each optical admittance ry using equations ll and 12.

5- Calculate d using equation 7.

6- Calculate each layer characteristic matrix using equation 14.

7-Calculate reflectivity using equation 16.

8- Calculate GD and GDD using equations 3 and 4.
9- End.

SIMULATION RESULTS
The calculation that has been carried out by using the program of

MATLAB (a high performance language that integrates computing,
visualization and programming in an easy to use environment where
problems and solutions are expressed in familiar mathematical
notation).

The chirping mirror with chirping both high and low refractive index
layers are investigated. In our case, the structure of chirped mirror
design consists of 35 layers, with r,, =2.2505, nt =1.4716, similar to the

refractive indices of TiO2 and SiO2, which results in a Fresenel
reflectivity r=0.209. The Bragg wavelength 1n=800nm in the rang
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650 -9Nnm. A mirror consisting of 35 layers and in the wavelength
range 650 - 900zrz for normal incidence of light from the air.
For visible region, the most common coating materials is titanium
dioxide TiO2. For infrared region the silicon dioxide SiO2 is a good low
index materials.

Figures-6 shows the relationship between the reflective index and the
wavelength for (the Fused silica substrate, TiO2 material and SiO2
material). This determines the dispersion properties of the structure.
Figures-7 shows the characteristics of (GD, GDD, GD&CGG and
Reflectivity) as a function of wavelength, where the group delay in
Figure-7-a is nearly constant over a bandwidth of about 690-g30nm.
While Figure-7-b shows the dependence GDD on the optical
wavelength. . It is clearly seen that the decrease of the oscillation in
GDD in the rang wavelength from 6670-740nm.
Figure-7-c shows the relationship between the GD&GDD with the
optical wavelength it is clearly seen the decrease of the oscillation in
GD and GDD as a function of wavelength, i.e. the group delay and
group delay dispersion has low oscillation. Figure-7-d that has a high
reflectance in the range 65 O-900nm at design wavelength 800nm when
the distribution reflectors consist of altemating periodic quarter
wavelength stack of low and high refractive index. These stacks have a
peak in the reflectivity at 800nm. The properties of dielectric optical
materials, which used in this paper, are shown in table- I .
The chirped dielectric multilayer mirror with controlled reflectivity and
dispersion in the wavelength range 650 -X)Onm.lt exhibits a reflectivity
of >99.995%o. Furthermore, group delay dispersion shows monotonic
behavior within wavelength range.

CONCLUTION
In view of the simulation results presented in this study, the main

contributions of this research can be summarized below:
In the case of high reflectors, a combination of materials with the
highest refractive-index ratios n,,/n, is usually preferred since the higher
the ratio, the higher the theoretical reflectance and bandwidth of
standard quarter wave stacks. Among its competitors, the TiO2lSiO2
pair has the highest ratio. The results in relatively high density optical
coatings of the TiO2,zSiO2 material pairs with low absorption and
scattering losses.
Tow materials Sio, / Taro, have been used to design chirped mirrors
with a flat GD over bandwidth of 690-830nm and the reflectivity was
found to be greater than 99.995o/o. Therefore, chirped mirror is a good
device for generating pulse duration down to t0f ,.
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Figures-6: The relationship between the reflective index and the wavelength for (a-

Substrate, b- TiO2 material c- SiO2 material).
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ABSTRACT
Highly transparent and conductive thin films of SnO2 and SnO2: Co have been

prepared on glass substrates using spray pyrolysis technique from SnCla.5H2O
precursor . Structural and optical properties were studied under different preparation
conditions like doping concentration (2o/o, 4Yo and 6%). These prepared films are

polycrystalline with a tetragonal crystal structure. The crystallinity and the particle

size of the prepared samples were analyzed by X-ray diffraction ( XRD )
spectroscopy, the results indicated that all samples had a good crystallinity, and the
particle size of the prepared samples decreased with the increase of Co doping
concentrations Some of the structure properties are changed by the addition Co

concentrations as dopants. The films are preferentially oriented along the (l0l)
direction. We have got some surface morphology and the roughness measured by
Atomic Force Microscopy (AFM), the results show increasing of roughness with
doping concentration up to  wtyo. The films have moderate optical transmission
(up to 80Yo at 800 nm), and the transmittance, absorption coefficient and energy gap

were measured and calculated with increasing Co doping concentration, the results

show that the doping caused to decreased the transmittance and energy gap while it
caused to increase the absorption coefficient. SnO2 semiconductor thin film having

thickness 90-123 nm and nanocrystallite size 24 - 60 nm is obtained. Similarly, the
corresponding values of surface roughness are 3.7, 5.8, 9.4 and 6.72 rffi,
respectively.
Keywords: SnO2, Optical properties, Spray pyrolysis, Atomic Force Microscopy,

Co doping.
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INTRODUCTION
Tin oxide has the unique properties of being transparent and at the
same time conducting. The conductivity arises from the oxygen
deficient sites and the conductivity could be modulated from normal
semiconducting to degenerate one by suitably doping the material and
manoeuvreing the oxygen deficient sites[]. There are many techniques
that have been used to prepare the tin oxide films. Spray pyrolysis is a
reliable and cheap method. It is a known technique that is closely
related to chemical vapour deposition (CVD). A chemical spray
deposition process can be described with six parameters [2]:
temperature of the gaseous environment, flow of carrier gas, distance
between nozzle-substrate, droplet radius. solution concentration and
solution flow. Direct deposition of thin films of SnO2 at a temperature
of 65oC by simple and inexpensive chemical bath deposition (CBD)
technique. [3]
In this study, spray pyrolysis technique was adopted to deposit Cobelt
doped SnO2 coatings onto glass substrates. Films thus produced were
characterized by measuring optical and structural properties.

Spray pyrolysis is a useful alternative to the traditional methods for
obtaining pure and doped SnO2 thin films, because of its simplicity, Iow
cost and minimal waste production. The spray pyrolysis process allows
the coating of large surface and it is easy to include in an industrial
production line. This technique is also compatible with mass production
systems. With spray pyrolysis, the solution is sprayed directly onto the
substrate. A stream ofgas, e.g., compressed air, can be used to help the
atomization of solution through the nozzle. The properties of the
deposited material can be varied and controlled by proper optimization
of spraying conditions[4].

MATERIALS AND METHODS
SnO2 and SnO2: Co thin films were deposited onto glass substrates
using spray pyrolysis method with 350 oC substrate temperature. 0.1 M
solution of SnCla.5H2O precursor diluted in deionized water was used
for all the films. For cobalt doping, CoCl2 was added to starting
solution. The SnO2: Co ratio in the solution was 0 %, 2 %o,4 o/o and 60/o

respectively. The carrier gas (Ar) of 15 t/min. during deposition,
solution flow-rate was held constant at 3.5 m0/min, and the ultrasonic
nozzle to substrate distance was 25 cm and diameter of nozzle was 0.3
mm. The time of the deposition is 4 sec each I min. The film
thicknesses were found to be approximately (90, I10, I l5 and 123) nm.
The Co doped SnO2 films were deposited by spray pyrolysis technique.
Glass substrates were placed at a distance of 30 cm under the baker of
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the precursor solution . The glass substrates were ultrimonically cleaned
and dried before loading them into the chamber.
Thickness of ZnO thin film is calculated using gravimetric method
through weighing the substrate before and after deposition as in
relation:
t=AmlpA ...(1)

Where Am is the mass difference ( before and after deposition ) , p is
the density and A is the area of deposited film
The structure analysis of the films were carried out by analyzing the X-
ray diffraction paffern obtained via diffractometer (Philips ) with CuKu
radiation with wavelength (1.5405 A ) The surface morphology
analyzed by using the Scanning Probe Microscope ( CSPM - AA 3000).
A double-beam spectrophotometer (Shimadzu UV 160) operating in the
UV/VIS regions was used for the optical transmittance measurements.
The optical transmittance at normal incidence was recorded in the
wavelength range of (300-900) nm.

RESULTS AND DISCUSSION
Figure 1 shows the X-ray diffraction patterns of the SnO2 films
deposited at various Co concentrations (0, 2, 4, 6 at v,tt.%).For all
deposited films, major peaks corresponding to the tetragonal SnO2 were
observed.
The X-ray diffraction patterns of the pure and Co doped thin film
deposited at 350oC are shown in Figure (l) . The peaks were broad,
showing that the obtained films were small-sized nanocrystalline SnO2.
The average crystalline size of SnO2 was estimated from XRD data
using Scherrer's equation (1) t5l applied to the most intense 101

diffraction line. A broad size distribution of about 60 nm was found for
the undoped film, however, the addition of Co into the precursor
decreased the crystalline size and the size distribution became narrower
and the line became broadened .

D: KM| cos 0... ....(2)
where D is the average crystalline size, K is a constant (- l), ,tr is the
wavelength, / is the FWHM of peaks and 0 is the Bragg angle. The
increase in temperature enhances the preferred orientation with an
increase in grain size. The increase in substrate temperature may cause
decrease of the density of nucleation centers and, under these
circumstances, a smaller number of centers start to grow, which results
in large grains [6].
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Figure-l:XRD patterns ofSnO2 films deposited under different Co concentrations.

Figure (2) shows the effect ofCo doping concentrations on the average
grain size of the prepared SnO2 (l0l) thin films, it is clearly appear
that the increasing ofCo concentration caused to decreased the average
grain size.
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Fig-2: The dependence ofCo doping on the grain size ofSnO2 thin films.

Surface morphology of the films with diflerent Co concentrations wils
examined by Atomic Force Microscopy (AFM). The 3D images
recorded at 5 pm x 5 pm planar in contact mode are depicted in Figure
(3)
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Root mean square (RMS) roughness of the films was obtained from the
AFM data list, and the results plotted with the doping concentration as

in Figure 4. It was clearly seen that the oxide thin films deposited by
spray pyrolysis technique showed a nanoscale texture. AFM study
reveals that the roughness of the films is dependent on the doping
concentration. As shown in the figure, the surface roughness increased
with increasing Co concentrations and reached a maximum of 9.45 nm
at 4 wt.oh. While, it decreased with further increases in concentration
(higher than 4 wt.%). These changes may be due to the Co atoms
distribution in the tin dioxide structure.

Fig4: The RMS roughness of the Co doped SnOz thin films with doping
concentrations.

The transmittance (T) of the deposited thin films was measured and
determined in the ultraviolet, visible, and near infrared regions of the
electromagnetic spectrum. Optical constants; absorption coefficient and
energy gap were deduced using relations depending on the
transmittance measurements, the details will be explained in the next
paragraphs . The fundamental absorption, which corresponds to electron
excitation from the valence band to conduction band was used to
determine the nature and value of the optical energy band gap.
Figure (5) shows the wavelength dependence on optical transmittance of
SnO2:Co thin films deposited with various doping concentrations. The
transmittance of all samples was more than 65Yo up to 80% in the whole
visible-light region (i.e., above 400 nm).
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Fig.-5: The transmittance of the pure and Co doped SnO2 thin films

In order to obtain the band gap, the absorption coefficient (o) was
calculated from the transmission data by using the following relation

U),

q,:-lnT/t... .....(3)

where t is the film thickness and T is the transmittance.
Figure (6) shows the absorption coefficient virses wavelength for
different Co doping concentratins . In general the absorption coefficient
decrease with the wavelength increase while it will be increased
especially for doping concentrations greater than 4wt.%.
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Fig-6: The absorption coefficient of pure and Co doped SnOz thin films.
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The band gaps of these films were calculated from fig 6 & fig.7 using

the formula [8]:

oho= A (ho- E)' .......................(4)

where o: Absorption coeflicient
h : Planck's constant
u : Frequency of incident light
Eg: Band gap of the material
m : Factor governing the direct/ indirect, etc. transitions of the

electrons from
the valence band to the conduction band.

where hv is the photon energy and Eg is the optical band gap which
could be calculated from (ohv)2 versus hv plot. For direct allowed
transition n : 2, indirect allowed hansition n : %.

To determine the possible transitions, (ohulr/n versus (hu) was ploffed.

The corresponding band gap energies were obtained from extrapolating

the straight portion of the graphs on the hu axis at

(oho;r/": g

The plot of (ohv)'against hv is shown in Figure (7). By extrapolating
the linear part of the plot to a : 0, the optical band gap of 3.77 eV was

estimated for pure SnO2 film. While the optical band gap increases with
increasing the Co concentration up to 3.85 eV.
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CONCLUSIONS
The structural and optical properties of pure and Co doped SnO2 thin
films prepared spray pyrolysis deposition were investigated. The
structural properties show that the growth of the film was preferential in
the (l0l) plan, the averuge grain size decrease with increase of doping
concentration . The surface morphology and the calculated grain size
show that he films have a nano scale . The optical constants show that
both absorption coefficient and energy gap decrease with increasing Co
doping concentration.
The enhancement sprayed Co doped SnOz thin films in some structural
properties especially crystallite size are much beffer in comparison to
the sprayed Pd doped SnOz thin films[2] .
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ABSTRACT
In this research the solar ccH has been fabricated using GaN as antireflection

coating in top surface based on silicon p(100)S01ar cens.Surface morphology and

structural properties of solar cells werc investigated using scanning elcctron

microscopy(SEM)and atOmic forces microscopy(AFM)。 Θp● Cal renectance was

obtained by using optical reflectometer(Filmetrics(F20))。 PhOtOluminescence(PL)
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11.43%.

INTRODUCTION
The maximum reported photovoltaic efficiency of 39o/o at 236 suns is

achieved by a triple-junction GaInP/GaInAs/Ge tandem solar cell [].
While the achievable efficiency of triple-junction tandem solar cells is
restricted to about 40%. These structures require band gaps of the top
cell to be at least2.4 eV. GaN has the appropriate optical properties and

has been well demonstrated for solar cell applications [2]. The group
m-V nitrides such as gallium nitride (GaN ) has been actively
investigated for the last three decades or so for its promising
semiconductor device applications in the electronics as well as

optoelectronics operating. The wavelength range of GaN/Si formed by
the silicon bandgap l.l2 eY to 3.4 eV for GaN, thus covering the
technologically important UV and visible spectral ranges. GaN is an

attractive candidate for protective coatings due to its radiation hardness

[3], its wide band gap make it go intrinsic at a much higher temperature
than materials like Ge, Si and GaAs, i.e. the intrinsic carrier
concentration at any given temperature decreases exponentially with
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band gap, and therefore GaN and similar wide band gap materials are
atkactive for high temperature applications. Moreover, due to its many
athactive features of GaN like densities, higher mobilities, better charge
confinement, higher sheet charge and higher breakdown voltages, also a
potential candidate for the application in electronic devices such as high
temperature and high power [a'5].

MATERIALS AND METHODS
The III- nitrides heterostructure of n-type GaN/AlN was grown on

Silicon substrate using Veeco model Gen II MBE system. High purity
material sources such as gallium and aluminum were used in the
Knudsen cells. Nitrogen with high purity was channeled to radio
frequency (RF) source to generate reactive nitrogen species. The plasma
was operated at typical nitrogen pressure of 2.5x10-5 Torr under a
discharge power of 300W. The growth of Ill-nitrides on 7.5cm Si (100)
substrate has started with the standard cleaning procedure by using
RCA method. The substrate was then mounted on the wafer holder and
loaded into the MBE system. The Si substrate was outgassed in the
load-lock and buffer chambers. After outgassing, the Si was transferred
to the growth chamber. Prior to the growth of the epilayers, surface
treatment of the Si substrate was caried out to remove the SiO2. Then
Si substrate was heated at 1023 ok, and a few monolayers ofGa were
deposited on the substrate for the purpose of removing the SiO2 by
formation of GaO2. Reflection high energy electron diffraction
GHEED) showed the typical Si (100) 7x7 surface reconskuction
pattem with the presence of prominent Kikuchi lines, indicating a clean
Si (100) surface. Before the growth of nitride epilayers, a few
monolayers of Al were also deposited on the Si substrate to avoid the
formation of SixNy which is deleterious for the growth of the
subsequent epilayers. The bufler or wetting layer, AIN was first grown
on the Si substrate. To grow AIN buffer layer, the substrate temperature
was heated up to ll33 ok, both ofthe Al and N shutters were opened
simultaneously for l5 minutes. Subsequently, GaN epilayer was grom
on top of the buffer layer for 50 minutes with substrate temperature set
at 1118 ok. Surface morphology and structural properties of GaN/Si
strucfure have been characterized by scanning electron microscopy
(SEM) and atomic forces microscopy (AFM). Optical reflectance was
obtained by using (Filmetrics (F20)) with wavelength range of 400-
1000 nm. Photoluminescence (PL) measurement was performed at room
temperature. Current density-voltage characterizations were studied
under 80 mWcm2 illumination conditions.
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RESULTS AND DISCUSS10N

Figure-l: SEM image of the GaN coating.

Figure-2: EDX image of GaN/Si coating.

In figure 1, it can be seen that the whole surface is covered by symmetry
GaN coating. Figure 2 illustrate the EDX image of GaN/Si contain (
Ga:98,01, N:I.78, Si:0.21). Figure 3 shows the roughness of the GaN
surface as an antireflection coating based on the c-Si p-type (100) where
the root mean square (rms) is 18.35 nm.

! | ! l l ! 1 !
3000    5000    7000    9000

Figure-3: AFM images of GaN coating.
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Figure 4 shows PL spectrum of the GaN/Si where the PL spectrum
wuls measured via excitation photon energy of 3.81 eV.
Photoluminescence value was observed at 350 nm with FWHM of
about 20 nm. Figure 5 shows Raman spectrum of the GaItI based on c-Si
p-type (100) sample. The sample reveals a sharp line of the spectrum
with full width and half maximum (FWHM) of 8 cm-r shifted at
524 cm't relative to the laser incident ray. Which is affributed to
quantum confinement of the optical phonons.

Gゴ :S(1:η :

i-i :at -a :si

$^h,elenglh (rrrl

Figure4: PL spectram of GaN/Sistructure.
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Figure-5: Raman spectram of the GaN/Si structure.

'As 
shown in figure 6, the surface of the GaIttr based on the c-Si p-type

(100) wafer reduced the incoming light reflection and increased light
capturing of wide wavelength range where the reflectivity is around
28Yo compared with the reflectivity of c-Si standard which is37% 16l.

The output of solar cells efficiencies which shown in figure 7 and
table I are 7.3% of silicon as grown (c-Si) and 11.43% of GaN/Si.
These efficiencies indicate that only under high qualiff of antireflection
coating of GaN surface the efficiency can be increased. This is due to a

一Ｉ
・，，．
〓
〓
〓

奮
“
Ｃ
）
む
覇
一３
〓
一

一^
葉や

（●
．●
）
ゝ
〓
●
Ｃ
●
“Ｃ
一

勁

186



Al- Mustansiriyah J. Sci. Vol.23,No6,2012

reduction in the optical losses and in the recombination losses on the

surface. In addition, the results of this study revealed that the reduction
of reflectivity losses has increased the photovoltage, photocurrent and

efficiency.
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Figure-7: Current density voltage curve of GaN/Si structure.
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CONCLUSIONS
In this work the GaN material was fabricated and characterized in

solar cells. From this study it can be found from the testing that the

(J,V) characteristics are very important parameter especially for solar

cells because the solar cell which is depend on Vo. and Jr. in order to

obtain the fill factor (FF) and efficiency(ry)values. From figure 7 and

table 1 it can be shown that efficiency of silicon as grown (c-Si) is
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Table― Thc J―V results ofthe Ga i structure with input Power 80 m

Sample Vm(V) Jm(mA/cmZ) V∝ (V) Jr" (mA/cm') FF η %

c― Si 0.35 16.25 0.4 18.50 79。 11 7.30

(GaN/Si) 0.36 24.66 0.44 25.2 82 11.43
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7.3o/o and the effrciency of GaN/Si is ll.43o/o.It can seen the difference
between (c-Si) and GaN/Si values. A photocurrent density of GaNiSi is

25.2 mNcm2 and an open-circuit voltage is 0.44 eV.
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The aim of this paper is to design fast feed forward neural network to present a

method to solve initial value problems for ordinary differential equations. That
is to develop an algorithm which can speedup the solution times, reduce solver
failures, and increase possibility of obtaining the globally optimal solution.
And we use several different training algorithms many of them having a very fast

convergence rate for reasonable size networks.
Finally, we illustrate the method by solving model problem and present comparison
with solutions obtained using other different methods

Keyword : Artificial neural network, Feed Forward neural network,
Training Algorithm.

I. INTRODUCTION
Many methods have been developed so far for solving differential

equations some of them produce a solution in the form of an array that
contains the value of the solution at a selected group of points. Others

use basis functions to represent the solution in analytic form and

transform the original problem usually to a system of algebraic
equations.[1]

Most of the previous study in solving differential equations
using Artificial neural network(Ann) is restricted to the case of solving
the systems of algebraic equations which result from the discretization
of the domain. Ann is a simplified mathematical model of the human

brain, It can be implemented by both electric elements and computer

software. It is a parallel distributed processor with large numbers of
connections, it is an information processing system that has certain
performance characters in common with biological neural networks.
Ann have been developed as generalizations of mathematical models of
human cognition or neural biology, based on the assumptions that : [l]
l- Information processing occurs at many simple elements called
neurons that is fundamental to the operation of Ann's.
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2- Signals are passed between neurons over connection links.
3- Each connection link has an associated weight which, in a typical
neural net, multiplies the signal transmitted.
4- Each neuron applies an action function (usually nonlinear) to its net
input (sum of weighted input signals) to determine its output signal Il] .

The units in a network are organized into a given topology by a set
of connections, or weights .

Ann is Characterized by[2] :

l- Architecture: its pattem ofconnections between the neurons.
2- Training Algorithm : its method of determining the weights on the
connections.
3- Activation function.

Ann's are often classified as single layer or multilayer. In
determining the number of layers, the input units are not counted as a
layer, because they perform no computation. Equivalently, the number
of layers in the net can be defined to be the number of layers of
weighted interconnects links between the slabs of neurons [3].
2. Multilayer Feed Forward Architecture [4]

In a layered neural network the neurons are organized in the
form of layers. We have at least two layers: an input and an output
layer. The layers between the input and the output layer (if any) are
called hidden layers, whose computation nodes are correspondingly
called hidden neurons or hidden units. Extra hidden neurons raise the
network's ability to extract higher-order statistics from (input) data .

The Ann is said to be fully connected in the sense that every
node in each layer of the network is connected to every other node in
the adjacent forward layer, otherwise the network is called partially
connected. Each layer consists of a certain number of neurons; each
neuron is connected to other neurons of the previous layer through
adaptable synaptic weights w and biases b .

3. Description of the suggest Method
In the proposed approach the model function is expressed as the

sum of two terms: the first term satisfies the initial conditions (IC) and
contains no adjustable parameters. The second term can be found by
using feed forward neural network(FFNN) which is trained so as to
satisSr the differential equation and such technique is called collocation
neural network. Since it is known that a multilayer FFNN with one
hidden layer can approximate any function to arbitrary accuracy[5], [6] ,
thus our FFNN contains one hidden layer.

In this section we will illustrate how our approach can be used to
find an approximate solution of the general form a differential equation
offirst order : y,(x): F(x, y(x))
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subject to certain IC's and X = (xr, x2,..., Xn) € R', D c Rn denotes the
domain and y(x) is the analytic solution to be computed.

If y,(x, p) denotes a trial solution with adjustable parameters p,
the problem is transformed to a discretize form :

Mino I U(*, , y,(xi ,p)) , (2)
*,eD

subject to the constraints imposed by the IC's.
In the our proposed approach, the trial solution y1 employs a FFNN

and the parameters p correspond to the weights and biases of the neural
architecture. We choose a form for the trial function y1(x) such that it
satisfies the IC's. This is achieved by writing it as a sum of two terms :

yt(xi , p) : A(x) + G( x, N(x, p) ) , (3)
where N(x, p) is a single-output FFNN with parameters p and n input
units feed with the input vector x. The term A(x) contains no adjustable
parameters and satisfies the IC's. The second term G is constructed so
as not to contribute to the IC's, since y1(x) satisff them. This term can
be formed by using a FFNN whose weights and biases are to be
adjusted in order to deal with the minimization problem.
4. Computation of the Gradient

An efficient minimization of (2) can be considered as a
procedure of training the FFNN, where the error corresponding to each
input vector xl is the value E(xi) which has to forced near zero.
computation of this error value involves not only the FFNN output but
also the derivatives of the output with respect to any of its inputs.
Therefore, in computing the gradient of the error with respect to the
network weights consider a multi layer FFNN with n input units (where
n is the dimensions of the domain ) one hidden layer with H sigmoid
units and a linear output unit .

For a given input vector x = ( Xr, *r,n ., Xn ) the output of the

FFNN is:

wl; denotes the weight connecting the input unit j to the hidden unit i
v; denotes the weight connecting the hidden unit i to the out put unit,
b; denotes the bias of hidden unit i, and
o (z) is the sigmoid transfer function ( tanhsig. ).
The gradient of FFNN, with respect to the parameters of the FFNN can
be easily obtained as :

辞=σC),

辞=Ⅵσ′G),

N=ΣⅥσ(4),
1=1

where zi = Zwrx, + b,
j=l

(4)

(5)
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AN
i = vio'(zi) xj (6)
OW ij

Once the derivative of the error with respect to the network
parameters has been defined, then it is a straight forward to employ any

minimization technique. It must also be noted, the batch mode of weight
updates may be employed.
5. Illustration Of The Method

In this section we describe solution of single IVP using

FFNN.
To illustrate the method, we will consider the first order IVP

dy(x) / dx = f(x, y) (7)

where x e [0, l] and the IC : y(0) = A, a trial solution can be written as :

Y(x)=A+xN(x,P)
where N(x, p) is the output of a

weights p .

Note that
y1(x) satisfies the IC by construction. The

minimized is given by :

, (8)
FFNN with one input unit for x and

error quantity to be

(e)ＸｙＸ１
一ＸｄＸｙｄ

―

く

―

ｎ「ゝ
″ｉ〓‐

〓ｐＥ

where the x; e [0, l]. Since : dy,(x) / dx = N(x, p1 + *9N(xO
dx

it is straightforward to compute the gradient of the error with respect to

the parameters p using (4) - (6). The same holds for all subsequent

model problems.
6. Example

In this section we report numerical result, we use a multi-layer
FFNN having one hidden layer with 5 hidden units (neurons) and one

linear output unit. The sigmoid activation of each hidden unit is tanhsig

, the analytic solution yu(x) was known in advance. Therefore we test

the accuracy of the obtained solutions by computing the deviation :

Ay(x)=ly(x)-y"(x)1.
In order to illustrate the characteristics ofthe solutions provided by

the neural network method, we provide figures displaying the

corresponding deviation Ay(x) both at the few points (training points)

that were used for training and at many other points (test points) of the

domain of equation. The latter kind of figures are of major importance

since they show the interpolation capabilities of the neural solution
which to be superior compared to other solution obtained by using other

methods. Moreover, we can consider points outside the training interval
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in order to obtain an estimate of the extrapolation performance of the

obtained numerical solution.
Consider the following first order IVP :

dyldx =x3* z*+*' l*3x 
u -(**. 1*'l',,.l,1+x+x' \. 1+x+x'l

with y(0) = I and x e [0, 1]. The analytic solution is :

x2

e-T
yu(x) = : ' i + x' , according to (8) the trial neural form of the

l+x+x"
solution is taken to be : yt(x) = l* x N(x, p).

The FFNN trained using a grid of ten equidistant points in [0, 1].

Figure(l) display the analytic and neural solutions with different
training algorithm such as : Levenberg - Marquardt (trainlm), conjugate

gradient ( traincgf , traincgp ) , quasi - Newton ( trainbfg ), Bayesian

Regulation (trainbr) . The neural results with different types of training

algorithm introduced in table (1) and its errors given in table (2),

table(4) gives the weight and bias of the designer network ,table(3)
gives the performance of the train with epoch and time .

Analvtic .Trainlm *___* Traincsf . . . ..Trainbr *----* .Trainbfe o---o

■_4

《)_9

く).8

0_ 7

o    O.■    0.2 0.3    0.4    05    0.6    0.7    0.8    0.9

Figure-l: analytic and neural solution of example using : trainlm, traincgf; trainbr

and trainbfg training algorithm
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Table-l: Analytic and neural solutions of example

Table-3 : the performance of the train with epoch and time .

Xi yu(x)(analytic) trainlm traincgf traincgp trainbfg trainbr

0.0 1 1 0。790032921 0.997474638 0.999284298 0。984715174

0.1 0.922817911 0.923239090 0.814111397 0.925830028 0.938200116 0.922812329

0.2 0.884537533 0.884537539 0.840088237 0.888248962 0.897608871 0.884547884

0.3 0.878265154 0.878240933 0.869817090 0.881834673 0.882727912 0.877722282

0.4 0.899950182 0.899950199 0.906262886 0.902755242 0.897367528 0.899904677

0.5 0.947322124 0.947322148 0.953892248 0.948625013 0.943275619 0.947431439

0.6 1.019260662 1.019260685 1.018857932 1.018947884 l.019035732 1.019136302

0.7 1.115365302 1.115365329 1.108390156 1.114454634 1.l19172120 1.l15442881

0.8 1.235643496 1.235745678 1.228482248 1.235804481 1.234755775 1.235625930

0.9 1.380293837 1.380293851 01.37949830 1.381811216 1.355678282 1.374999420

L0 1.549573756 1.546833461 1.551840247 1.547473024 l.472971587 1.523787407

Table-2: Accuracy of solutions for example

Error=lyr(x)-y,(x)l
trainlm traincgf traincgp trainbfg trainbr

1.008e-08 0.209967078 0.002525361 7.15707e-04 0.015284825
2.422e-04 0.108706514 0.003012116 0.015382205 5.5819e‐06
6.588e-09 0.044449295 0.003711429 0.013071338 1.0351e-05
2.422c-05 0.008448064 000356951 0.004462757 5。4287e-04
l.706e-08 0.006312704 0.00280506 0.002582654 4.5504e45
2.363e-08 0.006570123 0.00130288 0.004046505 1.0931e-04
2.343e-08 4.0272034e-04 3.1277e‐04 2.2493e―C14 1。 2435c‐04
2.643e‐ 08 0.006975146 9.1066c-04 0.003806818 7.7579c‐05
1.021e-04 0.007161248 1.6098e‐ 04 08.8772c-04 1.7566e‐ 05
1.374e‐ 08 7.9553c‐5 0.001517378 0.024615555 0.005294417
0.002740295 0.002266490 0.002100732 0.076602169 0.025786349

Train code Performance of train Ep∝h Time
Trainlm 3.47e‐ 10 311 0:00:05

Traincsf 2.99c‐6 20 0:00:05

Traincep 5.59c-06 54 0:00:06

Trainbr 3.60c-08 69 0:00:06

Trainbfg 8.4c-5 38 0:00:01
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Wei』ts and bias for iainbfg

Net.IWfl.1 Net.LWイ 2,1 Net.Bfl)

0.6967 0.0005 0.4795

0.5828 0.8654 0.8013

0.8154 0.6126 0.2278

0.8790 0.9900 0.4981

0.9889 0.5277 0.9009

Al- Mustansiriyah J. Sci.

Table-4: Weight and bias of the network for different training algorithm

Vol.23,No6,2012

Weights and bias for trainlm

Net.IW{1,1 Nct.LW{2,1} Net.Bfl

0.5085 0.3786 0.8759

0.5108 0.8116 0.5502

0.8176 0.5328 0.6225

0.7948 0.3507 0.5870

0.6443 0.9390 0.2077

L. N. M. Tawfiq[7] solve this problem using Ann with radial basis

function and unsupervised training algorithm that is Hopfield networks

and the results given in table (5) .

7. Conclusion
From the above problems it is clear that the method is proposed can handle

effectively ODE and provide accurate approximate solution throughout the

whole domain and not only at the training points. As evident from the tables,

the results of proposed method are more precise as compared to RBFNN and

Hopfield network.

Weights and bias for traincgp

Net.IW{1,1} Net.LW{2,1} NetoBfl

0.3808 0.2836 0.2414

0.7072 0.0406 0.6960

0.2389 0.5514 0.0153

0.1758 0.9425 0.7685

0.2381 0.7878 0.3319

Weights and bias for tri inbr

Net.IW(1,1 Net.LWf2,1 Nct.Bfll
0.4271 0.5206 0.0864

0.5889 0.9141 0.0408

0.0917 0.6633 0.7516

0.2506 0.4997 0.3238

0.5938 0.6348 0.0665

Weights and bias for traincgf

Net.IW{1,1 Net.LW{2,1 Net.B(1

0.9941 0.6681 0.9596

0.8385 0.4812 0`4421

0.3474 0.2862 0.9620

0.7494 0.5952 0.6764

0.9394 0.3364 07061

Tl ble-5:Results of RBF朴 and Hopfield given in

Inputx
Analytic

solution

ya(X)

RBFNN Hopfield
Deviation △y(x)= |
yt(X)一 ya(X)|,With e“

when used RBFNN

Deviation Ay(x) =ly(x) -
y"(x)1, with e+ when used

Hopfield

1.0 1.202176 1.202155 1.202138 0.21 0.38

0.0 1.000000 0.999999 0.999999 0.01 0.01

0.1 0.913735 0.913731 0.613728 0.02 0.07

0.2 0.851422 0.851415 0.851385 0.07 0.37

0.810420 0.810405 0.810399 0.15 0.23

0.4 0.790543 0.790515 0.790511 0.28 0.32

0.5 0.793075 0.793065 0.793060 0.10 0.15

0.6 0.819950 0.819942 0.819931 0.08 0.19

0.7 0.873115 0.873109 0.873102 0.06 0.13

0.8 0.954078 0.954066 0.954063 0.12 0.15

0.9 1.063699 1.063694 1.063688 0.05 0.11

く
υ

∩
ン
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It is very difficult to know which training algorithm will be the fastest

for a given probl.*. It depends on many factors including the complexity of

the pioblem, the number of data points in the training set, the number of

weiitrts and biases in the FFNN, the error goal, and whether the FFNN is

beirig used for pattern recognition (discriminant analysis) or function

approximation (regression).

In geneial, the practical results on FFNN show which contain up to a

few hundred weights ttie Levenberg-Marquardt algorithm (trainlm) will have

the fastest convergence, then trainbr and then trainbfg. However, "trainbr" it

does not perform well on function approximation on problems' The CG

algorithms, in particular "traincgp", seem to perform well over a wide variety

oiproblems, particularly for FFNN with a large number of weights. The CG

algtrithms have relatively modest memory requirements, the "trainbfg"

pe-rformance is similar to that of "trainlm" some times, it does not require as

much storage as "trainlm", but the computation required does increase

geometrically with the size of the FFNN, since the equivalent of a matrix

i-nr..r. must be computed at each iteration. Of the CG algorithms, the

"traincgf " require the most storage, but usually has the fastest convergence.

For moit situalions, we recommend that we try to use the "trainlm" algorithm

first, if this algorithm require too much memory, then "trainbfg" if, easy

computed Hessian matrix and then try "trainbr" algorithm'

The performance of the various algorithms can be affected by the accuracy

required of the approximation.
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ABSTRACT
This paper provides, the relation between arcs in a projective space and optimal

codes which is used to provide solutions for optimal codes. The main computing

tool is the mathematical programming language GAP. The propefties of optimal

codes with some examples are shown.

NOTATION
GF(q) Galois field of q - ph elements, p prime and h positive integer

PG(n,q) n-dimensional Projective space over GF(q)
V(h q) a vector space of dimension k over GF(q)
n-arc set of n points no three of which are collinear

m(r, q) the maximum size of an n-arc in PG(r' q)

([) number of ways of choosing k objects out of n

Ip the identity matrix

INTRODUCTION
The main goal of this work is to introduce concepts and some examples

of Codes and arcs also studied the relationship between them. The

subject ofthe study depends on the subject ofprojective space over

Galois field , the vector space and error-correcting codes see [1], l2l,l31
and [4].
An (n, M,d)q code C is a set of M words, each with n symbols taken

from an alphabet of size {, such that any two words differ in at least d

places. A code (n, M,d)o has the following desirable properties:

o Small n: fast transmission;
o Large M: many messages;

o Large d: correct many errors.
If the code is linear, it can more easily be used for encoding and

decoding; in this case, M = qk for some positive integer k, the

dimension of the code, and C is called anln,k, dfq code. The main

Coding Theory problem is to find codes optimizing one parameter with
the other two fixed. Mathematically, such a code can also be viewed as

a set of n points in PG(k - 1,q) with at most n - d points in a

subspace of dimension k - 2.
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PREVIOUS RESULTS

Nalm

Delinition (1)t4l: A normal rational curve in PG(r, q) is any subset of
PG(r,q) which is projectively equivalent to:

{(t', t'-',..., t, 7) e PG (r, q)lt E GF (q) u {*}}.
For r = 2, it is a conic; for r = 3, it is a twisled cubic.

Definition( 2lI l: An (n, M) code C over GF(q) is a subset of
(GF(q))" of size M. A linear [n,k]o code over GF(q) is a k-
dimensional subspace of(GF(q))n and size M = Qk. The vectors in the
linear code C are called codewords and we denote them by x =
x1x2...xn, where x; e GF(q).

Delinition 6)lllzA generator matrix G for an [n, k]o code C is any
k x n matrix G whose rows form a basis for C. For any set of k
independent columns ofa generator matrix 6, the corresponding set of
coordinates forms an information set for G. if the first k coordinates
form an information set, the code has a unique generator matrix of the
form [12l,A] where /x is the k x k identity matrix; such a generator
matrix is in standardforn which means [/pll].

Definition (4)[3 ]: The ordinary inner product of vectors u =
u1 2 ...un1o = 't2ruz ..,v" in (GF(q))n is defined by
u.v -ll=ruioi.

Delinition( 5)lll: The dual of the code C is the fn,n - klo linear code

Ca defined as

CL - {u e (GF(q))"lu.v - 0vu e C}.

Delinition (6)13l: A parity check matrix H of a linear [n,k]n code C is
defined to be an (n - k) x n generator matrix of Cr.

Remark (7): From the previous definition, we deduce that
6 - {x € (GF(q))nlHxr - 0}.

Theorem (&[3]: If G = [/e l,A] is a generator matrix for C in standard
form, then H - l-Arlln-L] is a parity check matrix for Ca.

Definition (9 I 1 I : The {Hamming) distance d(x, y) between two
vectors x,y in (GF(q))n is defined to be the number of coordinate in
which x and y differ. The distance d. is a metric. The minimum distance
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d of acode C is the smallest distance between any pair of distinct
codewords.

Definition (t|tfit: The (Hamming) weight w(x) of a vector x in
(GF(q))" is the number of its nonzero coordinates.

Theorem (1L\fil: A linear code has minimum distance d if and only if
its parity check matrix has a set of d linearly dependent columns but

there is no set of d - 1 linearly dependent columns.

Coroltsrv 02t[1]: For any fn,k,dlq code we have

d<n-k+L.

Definition (13tl1l: A code is optimal or maximum distance separable

(MDS) when
d=n-k+1.

Lemma (14lt3l: Let r : rL - k. An r x nmatrix H is the parity-check

matrix of an optimal code if and only if the n columns are vector in

V(r,q) with every r linearly independent.

Lemmo (t5l[3]: An [n, k]n code C has d(C) : d if and only if the n

columns of a generator matrix G are vectors inV (r,q) such that any

prime, that is, a subspace of dimension k - 1, contains at most n - d of
the n vectors.

Lemma 0OI3l: An [n, k]n code C is optimal if and only if the vectors

inV(r,q) given by the n columns of a generator matrix G have at most

k - L in a prime; that is, every k is linearly independent.

Theorem 07l13l: An [n, k]n code C is optimal if and only if Ci is

optimal.

Exomple (l$ [3]: Reed-Solomon codes

Let GF(q) = {0, t1,...,tq-r} and, for 2 < r I q,let
1. 1

tL tq-t
M=l ιf … t`-1
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tr-1  ・̈  t″三1



on optimalcodes 
Najm

The matrix M is a "Vandermonde matrix". Note that, if M' is the r x r
mahix obtained from the first r columns of M, then
det M' = flir;(ri _ t) + O

Hence every r columns of M are linearly independent, otherwise
det M' = 0,

Definition (19)13l: (l) A submatnx of a matrix .4 is a matrix obtained
by removing a number of rows and columns of .4.

(2) A minor of ,4 is the determinant of a square submahix.

Theorem (20[3]: An [n, k]n code C with generator matrix 6 = [ft.4] is
optimal if and only if every minor of .A is non-zero.

Theorem (21)[3]: For q < k,
M(k,q)-k*7i

The corresponding [k, k + Llq code C is equivalent to one with
generator matrix
6 - [lper),

Where e = (11 ... 1).

RESULTS AND DISCUSSION
Theorem (22):

M (3, q) = fn r**'i,r r, I if, .,
Proot:
(1) There exists [q + 7,3) optimal codes for q odd and lq + 2,3)
optimal codes
for q even: since Nn+r(3)1 and Nn+z(3)1 they have generator matrices
as

follows:

[t 1 rol
I t, ... rq-, 6 61.

Itr' "'tr-r' o tl'

[t 1 1 o ol
It, ,.. tq-r g 6 11.

Itr' ... tr-r, o I ol

(2) Next, show that M(3,q) < q + 2.
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So there is an equivalent code with generator matrix G' and different

b;, c; such that

Now, let, Ca

From C,,C3,Ca, we have b, + 0; similarly bi * 0, for all i'
From C3,C4,C5, we have h * b2; similarly bi * b1,fot i + i'
Hence {br,...,br} . GF(q)- {0}. So s < q - t.
Hence IrI(3,q) < 3 + (q - 1) = q + 2.

(3) Suppose for q odd, M(3,q) - q * 2.

Hence there exist a generator matrix G' as above

Where{bl,¨・′b9-1〕 =εF(9)一 (0),

Similarly,〔 cl′ …′σ9-1〕 =εF(9)一 {0〕′SinCe cOdes Q′ Q′ Q→ σl≠

O and

Codes c′ Q′ ε5→ εl≠ ε
2・

Now codes Q′ Q′ 亀→ b162~b2Cl≠ 0

→ blσ
『

1≠ b2σ
『

1

Hence(blσ「
1,"・ ′bq-lC二班)=GF(9)一 (0)。
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Finally
ff t*o t = -1 (1)

tec F (q)

Hence

Nlm

冒(b:げ
1)=-1

But

Π冒(bi ε「
1)=(Π

ttbi)(Π ttε「
1)

=(Πttbi)(ΠttQ)~1

- (-1)(-1) - 1

For q odd, this is a contradiction with equation (1) r

Theorem (23),In an [n, k]n code C that is MDS, the number of
words of minimum weightd = n - k* 1 is

(q - 1) (aJ.
ProofSuppose that

Be a generator matrix forthe[れ ,た]9 MDScode ε.

Since the rlrstた columns are linearly independent

So

rank(6)=た =dim(ε ),

By row operations give the rnatrix σ
′
in standard form

Which is another generator lnatrix for ε with bル cル d:≠ O for aH

:=1,… ,9-1.
Hence the number ofwords of ε with Oin the nrstた _l positions,

and so weight η― (た -1),iS

Πttα:=-1=9-1;

These words arejust multiples ofthe last row of ε′.

α．
…

％

■
　
　

　
　

■

１

‥

ｏ
　

た
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α
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Hence the number of words ofweightれ ― (た -1)iS

(9-1)(た 11)= (9-1) (._た
+1)1(た -1)!= (9~1)(1)    

■

E類れ,Ic ρ4:thc cascた =2 and 9=j.

GF(5)=(θ ,′ ,2,3′イ〕

ε = [; : ∫ 子 ; チI = [′た4]= [らス].

Dim(ε)=た =2,α =れ ―た+′ =6-2+′ =D‐

Hence σ is optimal

The parity‐ check matrix is

l.

Dim(ε■
)=η ―々=6-2=イ ,α (ε・ )=d・ =θ =6-イ +′ =η ―

た十′.

Hence ε・ is optimal code(滋ιο′ι″′の.

Exαmpセ r2,:The caseた =J and 9=Z

GF(の =(θ′′′―′,2′ -2,3′ -3)

ε=||  l  i  l ~: ―

: 

―

i 二||= [44]= [ん

И].

Dim(ε )=た =3,α =れ ―た+′ =∂ -3+′ =6

Hence C is optimal.

Also,we notc that,the clements offlnitc pr● ectiVC planc oforder scvcn

are consider columns ofgenerator matrix ε.

Lct P′ =(′ ,αθ),P2=(θ′′′θ),ら =(θ′θ,7),均 =(′′ノ,7),島 =
(―′′′,3),P6=(′,-3,2),P7=(3,~′ ′7),ら =(′′θ′―′).

５^００
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The 8-arc - {P 1, P2,... , Ps} is a conic and complete, that is not contained

in 9-arc.
From Theorem 22, the maximum size of an 8-arc in finite projective
plane oforder seven PG(2,7) is q * 1 = 7 * I = 8,

The parity-check matrix is

Dim(Ca) =n-k=8- 3= 5, d(CL)= dt = 4= 8- 5* I =n-
k+1.

Hence Cr is optimal code (Theorem l7).

Conclusions
.The main computing tool is the mathematical programming language
GAP and it is used to find the generator matrix in examples Q$ and
(2s).

oThe subject ofthe study is consider the links between error-correcting
codes , Projective Space and the vector space over Galois field.

.The columns of the generator matrix of any code consider elements in
projective space.

oln future, we can study the subject of almost optimal codes, that is
when d =n-k.

.The geometrical objects considered in this work can be viewed and
studied as linear codes defined over a frnite field.
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ABSTRACT

Let R be a commutative ring with non-zero identity element. For two fixed positive
integers m and n. A left R-module M is called fully (m,n) -stable relative to ideal A
of R, if eN) cN + AMn' for each n-generated submodule of M' and R-

homomorphism 0: N -+ M- . In this paper we give some characterization theorems
and properties of fully (m,n) -stable modules relative to an ideal A of R which
generalize the results of fully stable modules relative to an ideal A of R.

1. Introduction
Throughout, R is a commutative ring with non-zero identity and all
modules are unitary right R-module. We use the notation R"" for the
set of all mxn matrices over R. For G eRmxn,Gr will denote the
transpose of G. In general, for an R-module N, we write N^'n for the
set of all formal mxn matrices whose entries are elements of N. Let M
be a right R-module and N be a left R-module. For x € ML-, s € R.*',
and y € N""k , under the usual multiplication of matrices, xs (resp. sy) is
awell defined element in Mr"- (resp. N"'u). If X € Mr*', Se R-",, and
Y€ N""k, define

/rr,-(S): { u e Mr'*: us:0, Vs € S }
y*.,u (S): { v € Nn'k :vs:0, vs € S }
./*.,,(Y): { s e Rmxtr' Sy:0, Vy e Y }
y"-,"(X): { s e Rn"n :xs:0, vx e X }

We will write Nn : N'"n , Nn : y'"'.Fully stable module relative to an

ideal have been discussed in Il], an R-module M is called fully stable
relative to an ideal, if eN) cN + AM for each submodule N of M and R-
homomorphism O:N-+M.II is an easy matter to see that M is fully
stable relative to an ideal, if and only if e(,R) cxR + AMfor each x in M
and R-homomorphism 0 : xR -+ M. In this paper, for two fixed positive
integers m and n, we introduce the concepts of fully (m,n) -stable
modules relative to an ideal and (m,n)-Baer criterion relative to an ideal
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and we prOve that an R― module M is fully(m,n)‐ Stable relat市e tO an
ideal if and Only if(ln,n)‐Baer criterion rclative to an ideal h01ds fOr n‐

generatcd submodulcs OfMm.

2 Main Result
Derlnition 2.1:An R‐ modulc M is called mlly(m,n)‐ stable relat市 c tO
an ideal A of R,if o(N)⊆ N+AMm forcach n―gencratcd submodule N

of Mm and R‐ homomOrphお mo:N→ Mm.The ring Rお fully(m,n)一
stable rehdvc tO an ideJ,rRお fulヶ (m,n)―Stabに reh」vc tO an ided
as R―module
ltお clcar that M is fully(1,1)‐Stablc relalve to ideal,ifand Only ifM is

fully

stable relativc to ideal.

It is an casy mattcr tO see that an R‐ modulc M is fully(m,n)‐
stablc relative tO idcal,if and Only if it is illy(m,q)― stable relative tO
idcal fOr all l≦ q≦ n,if and Only if h is fully(p,n)‐ stable relat市e tO
idcal fOr all l≦ p≦ m,if and Only if it is fully(p,q)― Stable rclat市e tO
ideal fOr all l≦ p≦ m and l≦ q≦ n

ln[2],an R‐ module M is called fully‐ stable,if o(N)⊆ N for each
cyclic submOdule N of M and R‐ homomOrphism o:N→ M AnR‐
module Mヽ called fully(m,n)_Stablc,if o(N)⊆ N for each n― gencrated
submodulc N of Mm and R―homomOrphism o:N→ Mm[3]It is Clcar
that evcry fully(m,n)_Stable module M is a fully(m,$)‐ stable rclativc tO
cach nOn‐ zcro ideal A of R for this fOHOws from the fact
O(N)⊆N+AMm.

An R―module M is fully(m,n)‐ Stablc relaivc tO an ideal A of R,

ifand Only if for each o:N(上 αiR)→ Mm(WhCre αi c Mm)and each w c
i=l

N,thcre cxists t=(ti".,tn)C Rn such that o(w)=ξ αiti+AMm=(α l"…

,αn)tT+AMm,if r=(rl,… ,rtl)c Rn,then O((α l,...,αn)rT)+AMm=(
αl,¨ ,α.)tT+AMm.
PЮpositiOn 2.2:An R‐ modulc Mお fully(m,n)_Stable relat市 e to an
idcal A of R,if and Only if any“vO m‐clemcnt subsets{α

l,.… ,α m)
and{β l,_,βm)。f Mn,if側

`土
αiR+AMn,for each j=1,… ,m

i‐ l

implics γRn{α l'..,α m}C γR.{β l' ,β m}.

Proof:Assume that M is fully(m,n)‐ Stable mOdulc rclat市 c tO an idcal
A of R and there e対 sttwO m‐clemcnt subsets{α

l,¨ ,α im}and{β
l

,… ,β.1}Of Mn such that鮨
“

土αiR tt AMn,∀ j=1,… ,m and γRn{α !
i=l
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,・・・'α m}⊆ γRn{β :"・・,β m}・ Deine f:土αiR→ Mm by f(iα il)=
i=l                               i=l

iRl.Let αi=(alb■ 2,・・・,an)。 If iα il=0,then iaむ 1=0,j=1,… ,m
i=l                                               i=l                     i=l

implies that αjrT=O wherer=(rl,。 …,rn) and hence rT∈ γRn{α :'.… ,

αm}.By assumption βj rT=0,j=1,… ,m so iβil=0.This show that
i=l

f is wen deflned.Itis an easy inatterto see that f is R‐ homomorphism。

Fully(m,n)_Stability relat市e to an ideal A of NIl implies that there

exおts t=(tl,..。 ,tn)∈ Rn and w∈ AMn such that f(力αil)=力 (
i=l          k=l

力αil)tk tt w=土 (力αll tk)十 w foreach iα il∈ 立αiR o Let■ =(0
k=l   i=: i=:          i=l

,… ,0,1,0..。 ,0)∈ Rn where l in the ith position and O otherwise.β i=【

αi)=土 αi tk tt w which is contradictiono Conversely assume that
k=l

submodule of Mm and R― homomorphism O:there exists n― generated

iαiR→Mm such that O(土αiR)¢ 力αiR+AMno Then there exお ts an
i=l             i=11=l

dement β(=2α il)∈ 土αiR such that O(β )に 力αiR ttAMn.Take βj=
=li=l           i=l

β,j=1・・・,m,then wc have m― element subset{0(β ),...,0(β )),Such

that O(β )に 立αiR+AMn,j=1,… ,m.Let η=(tl"..,tn)T∈ γRn{α l"… ,α m
i=:

}then αjη =0,i.ett ajt=0,∀ j=1,...5m,α j=(aり ,aa,・・・,ani)and(
0(β ),… 。,0(β ))η =i O(β)tk=±  0(iαll)tk=Σ (0(Σαil tk)=0,

k=l       i=1k=l      i‐ 1k=:

henCe γRn{α l'… 。,αm}⊆ γRn{ 0(β ),.・・,0(β )),thuS γRn{α l'… 。,αm)

⊆ γRn{0(β l),… ,0(βm))WhiCh iS a contradic● on.Thus M is fully

(m,n)― Stable module relative to ided.

Corollary 2.3 8 Lct M be fully(m,n)‐ Stable module relat市 e to an ideal

A ofR,then for any two m‐ element subsets{α l,。 …,αm}and{β l,.…

,βm)OfMn,γ Rn{°tl,.… ,α m}⊆ γRn(β l'・・・,βm}implies α:R+.… +α m

R+AMn=β l R十 .… +βmR+AMn。
Corollary 2。 48[1]Let M be a fully stable module rdative to an ideal A

of R,then for each x,y in M,y¢ (x), γR(X)=γR(y)implies(x)+

AM=(y)+AM.
satisfles Baer criterionA submodule N of an R‐ module M

relat市eto an ideal A of R,if for every R… homomorphism f:N→ M,
there exists an element r∈ R such that ln)‐ m∈ AM foreach n∈ N.
An R―module M tt sand to satistt Baer cHteHon relative to A,if each
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submodule of M satisfies Baer criterion relative to A and it is proved

that an R-module M satisfies Baer criterion relative to A for cyclic
submodules, if and only if M is fully stable relative to A Il].
Definition 2.5 : For a fixed positive integers n and m, we say that an R-
module M satisfies (m,n)-Bear criterion relative to an ideal A of R, if
for any n-generated submodule N of M- and any R-homomorphism

0:N-+M"' there exists t e Rsuchthat 0 (x) - xt e AM* for each x in
N.

It is clear that if M satisfies (m,n) -Baer criterion relative to an

ideal A then M
satisfies (p,q) -Baer criterion relative to an ideal A, v l< p < m and 1

<o<n-
Proposition 2.6 : Let A be an ideal of R and M be an R-module such

that y" (NaK) : l" N) +y* (K) for each two n-generated submodule

of M'.If M satisfies (m,1)-Bear criterion relative to A . Then M satisfies
(m,n)-Bear criterion relative to A for each n > 1 .

Proof : Let L: xrR + x2R t ... + xnR be n-generated submodule of M'
and f : L-+M- an R-homomorphism. We use induction on n. It is clear
that M satisfies (m,n) -Bear criterion, if n :1. Suppose that M satisfies
(m,n) -Bear criterion for all k-generated submodule of M', for k < n-I.
Write N: x1R, K:x2R+... * xnR, then for each w1 e N and w2einK,
rlr (wr): w1r, flr (w2): w2s for some r, s e R. It is clear r - s € yR

(NnK): y^ (N) +y* (K). Suppose that r-s: u+v with u e y* (N), ve

y* (K) and let t : r- u : s +v. Then for any w: wr* wze L with wl eN

and w2eK, f(w) - wt: (wr) + (wz) - (wr + w2)t = (wr)- wlt + f(w2) -
wzt = $(wr)- wr(r - u) + (w) - w2 (s+v) : (*') - w1r * w_lu + (wz)
- w2S - w2v : (w1) - w1r + (w2) - w2s e AM'.
Proposition 2.7 : Let M be an R-module and A be an ideal of R. Then
M satisfies (m,n)-Baer criterion relative to an ideal A, if and only if 7""

y^, (o,R,... ,cr"R) c cr,R*... *o"R * AMn for any n-element subset

{cr,,...,o"} of M".
Proof : First assume that (m,n)-Baer criterion relative to an ideal A
holds for n-generated submodule of M*, let ct, : (a;1,a;2,...,a;.), for
each i =1,...,n and p:{p, ,...,P" }. /r,r" y"" (o,R,... ,cr.R), a, =

(ari,azj,...,anj). Define 0: o,R,... ,cr"R +M' by

io,r,= 0, then i all q: 0, j =1,...,m, this implies that o,rr: 0 where r
i=l i=l
: (rr,...,rn) and hence 1r e y^" (o,R,...,a.R). By assumption p, rr= 0,
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∀i=1,… 。,n so Σβil=0・ This show that fis well deflned.It is an easy
iti

matter to see that O is R‐ homomorphism.By assumption there exists t

∈R such that O(力αil)― (上 αil)t∈ AMn foreach iα il∈ ЁαiRo Let
itl            i=l                                    i=l          i=:

ri=(0,… 。,0,1,0,… .,0)∈ Rn where l in the ith position and O otherwise。

βl― αit=0(α i)‐ αit∈ AMn thus βi∈ iαiR+AMn which is
i=:

contradictiono This impHes that′ Mn γRn(α lR,… .,α nR)⊆ αlR+。 …十

αnR+AMno conversely,assume that′ Mn γRn(α lR,… .,α nR)⊆ αlR

+.… +αnR+AMn,for each{α l,… ,αn)Of Mn.Then for each R‐
homomorphism f:α :R+.… +αnR→ Mm and s=(sl,… ,Sn)∈ γRn(α lR

十.… +αnR),土 ('α ll)sk=O fOr each iα il∈ 土αiR,hence i f(
k=l   i=l                              i=l        i=:                 k=1

Σαll)Sk=Σ f(Σαll Sk)=0,thus f(Iα ll)∈ ″Mn γRn(α lR,¨ .,α nR)
i=l               k=:      i=1

=α lR+.… +αnR+AMn,then f(2α il)=【αirT)=【αi)rT∈ αlR+.… +
i=l

αnR+AMn,for some r∈ R.Then M satisies(m,n)_Baer criterion.

Corollary 2。 8:An R― modub M is fully(m,n)_Stable relative to an ideal

A ofR,if and only if′Mn γRn(α lR,… 。,αnR)⊆ αlR+.… +α nR tt AMn

for any n‐ element subset{α l,.… ,α n}Of Mn.
We can sunllnarize the above results in the following theorem。

Theorem 2,:The following statements are equivalent for an R― module

M and an ideal A ofR.

1.M is fully(m,n)―Stable rdative to A

2.For any two m‐ element subsets{α :,.・
.,αm}and{β l,...'β :n}OfMn

,if聞
“
士αiR+AMn.,for eachj=1,… ,m implies γRn{α l'...,α m}⊂
i=l

γRn{β l'… .,βm}・

3.(m,n)‐ Baer Criterion relative to A for n‐ generated submodules ofMm.

4.′Mn γRn(α lR,。 … ,αnR)⊆ αlR+.… +αnR+AMn for any n― element

subset{α l,¨ 。,α n)Of Mn。

Corollary 2。 10:[1]The f0110wing statements are equivalent for an R―

module M and an ideal A ofR.

1.M is funy‐ stable relative to A

2.For each x,yin M,y“ (x), γR(X)=γR(y)implies(x)+AM=(y)
十AM..
3。 M satisfles Baer criterion to A for fbr each cyclic submodule.

4.For each x in M,lM(rR(X))⊆ (X)+AM.
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Recall that an R-module M is (m,n)-multiplication module if each

n-generated submodule of M' is of the form IMn for some ideal I of
R*" [3].
Proposition 2.ll t Let M be an (m,n)-multiplication R-module. Then M
is fulty (m,n)-stable module if and only if M is tully (m,n)-stable

relative to each non-zero ideal ofR.
Proof : +It is clear
el-et N be any n-generated submodule of M- and f : N -+ M'be any

R-homomorphism. If N : (0), then it is clear that M is fully (m,n)-

stable. Let N I (0), and since M is an (m,n)-multiplication module, then

N : IMn, for some non-zero ideal I of R'-.By hypothesis f(N) g N +

IM_n : N + N: N. Hence, M is fully (m,n)-stable module.
Corotlary 2,12: |lLet M be multiplication R-module' Then M is fully
stable module if and only if M is fully stable relative to each non-zero
ideal of R.

Recall that an R-module M is (m,n)-quasi-injective in each R-
homomorphism from an n-generated submodule of M' to M extends to
one from M'to M [4].

The following theorem follows from Theorem(2.1\ in [3] and

Proposition(2.1 l ).
Theorem 2,9: Let M be an (m,n)-multiplication R-module. Then M is

(m,n)-quasi injective if and onty if M is fully (m,n)-stable relative to
each non-zero ideal ofR.
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ABSTRACT
This paper presents thc solution of hcat conduction problcnl in thc human head,

semi― analytic technique is proposed using h〃 o points osculatory interpolation to

construct polynomial solution, and discussed thc relative error or the maxirnum

relativc defect to demonstrate the applicability and efflciency of the suggested

method o The results of proposed method are compared with the results of other

methods.

INTRODUCTION
In the study of nonlinear phenomena in physics, engineering and other

sciences, many mathematical models lead to two-point singular
boundary value problems (SBVP) associated with nonlinear second

order ordinary differential equations (ODE) .

Generally in mathematics, a singularity is an undefined point at which a
given mathematical object, or a point of an exceptional set where it fails
to be well-behaved in some particular way, such as many problems in
varied fields as thermodynamics, electrostatics, physics, and statistics

give rise to ordinary differential equation of the form :

y"(x):f(t,y(x),y'(x)) , a<x<b , (1)

On some interval of the real line with some boundary conditions.
A two-point BVP associated to the second order differential

equation (l) is singular if one of the following situations occurs :

a and/or b are infinite; f is unbounded at some xse [0,1] or f is

unbounded at some particular value of y or y' [1] .

There are two types of a point xs e [0,1] : Ordinary point and

singular point. Also, there are two types of singular point : Regular and

Irregular Points, A function y(x) is analytic at x0 if it has a power series

expansion at xe that converges to y(x) on an open interval containing x6

. A point xs is an ordinary point of the oDE (2), if the functions P(x)

and Q(x) are analytic at xs. Otherwise xe is a singular point of the ODE,

i.e.
y′
′十P(x)y′ +Q(X)y=0
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P(x): Po+ P1(x-xe) + P2(x-x6)2+ =Σρ,(χ
―為)′   ,(3)

,‐0

Q(X)=Qo+Ql(X‐ Xo)+Q2(X‐ XO)2+ =Σ 9,(X― Xoy ,(4)
′Ⅲ0

On the other hand if P(x) orQ(x) are notanalytic at xs then xs is

said to be a singular. [2]
Heat Conduction in the Human Head

Morgado and Lima [3] study a class of SBVP :

( ly'(x) l'-'y'(*) )'+ ((N - l) / x )ly'(*) l*-'y'(x): (y), 0< x <1 ,
(5)
where the left hand side represents the radial part of the N - dimensional
degenerate m laplacian , with BC's : y'(0):0

ay(l) + by'(l) : c ,

(6)

(7)
where assume that m > I and N > l, a > 0, b > 0 and c > 0 . The source
function f has the form :

的)=― αe~py  , α>0, β>0   , (8)

The motivation for studying problem ( I )-( 4) comes from a
mathematical model for the distribution of heat sources in the human
head. This model was originally described by Flesh and Gray and refer
to it in [3]. The problem (5) - (7) is singular, in order to the independent
variable, at x:0 due to the division by zero on the second term of the
right-hand side of (5), but also in order to the dependent variable
whenever m > 2, due to the boundary condition (6).
Gazzola, Serrin and Tang [2] studied the behavior of solutions of
problem (5) {7), with m > l, (y) given by the following :

f(y):-ayq+byP, a,b>0andp<q (9)

We will also adapt, for this kind of problems, Ribeiro[4] used the
shooting algorithms. Morgado and Lima [3] introduced a stable
shooting algorithm and finite diflerence scheme to solve the problem,
with the case m : 2, (y) given in (5) and 0 < p < q < l, a, b > 0 .

Problem (5)-(7) , with BC: y(0) = y(l) : 0 and (y) = y-y' has at least
one solution, for sufficiently m, if N < 4 which studied in [5], a theorem
about conditions for the existence and uniqueness of solution was also
presented in [5], suggested numerical algorithms in [5] used to solve the
problem, in the case N:3 , m =2 and the results given in Figure (l) .

Lima and Morgado [6] solved this problem in the case m:2,i.e.,
y"+((N-1)/x)y'+f(y):0, N>2, 0<x< l, (10)
(y)=ayq-byo, 0<p<q<l , &,b>0 , (11)

with BC t y(0)=0,y(1)=y′(1)=yO and the rcsults given in Figure

(2).
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a)N=3,p=0,q=1;b)N=4,p=0.2,q=0。 8

Senli―analytic Technique for Heat Conduction in the Human Head

ln this paper we study problem(5)― (8)using Semi一 analytic

technique when a=b=1,c=0,m=2,N=3,α =β =1,ioe。
,

y'1(X)+2ッ :(χ
)+`~ノ =0       ,   (12a)

χ

with BoC: y:(0)=0,y(1)+y:(1)=0  ,  (12b)
replace y(x)in prOblem(12),or an altemat市 e formulation of it,by a

P2n+l Which is polynonlial constricted by two‐ points osculatory

interpolation oforder 2n+1,where n is number offltting function values

and der市 at市es atthe two end points ofa inite interval,say[0,1],that

iS:

yO(0)=ぶ1(0),y° (1)=二11(1),j=0,1,2,…っn

which enables any unknown boundary values or der市 at市es of y(x)to

be computed。

Therefore,the flrst step is to construct the P2n+1,to do this we

need the Taylor∞ efflcients ofy(x)江 X=0:
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y: do* arx + i &,X' , (13)
i=2

where y(0): ao ,y'(0): ar ,Y"(0) I 2t :a2,..., y(')(0) I it : ai , i: 3, 4,"'
then insert the series form(I3) into(l2a) and equate coefficients of
powers of x to obtain a2. Also we need Taylor coefficient of y(x) about

x:1 :

y:borb,(x-r)+i b,(x-l)' , (14)
i=2

where y(l): bo,y'(l) :br , y"(l ) /2 :b2,..., y("(l) / i! :b; ,i:3,4,...
then insert the series form (14) into (l2a) and equate coefficients of
powers of (x- I ) to obtain b2 ,then derive equation (lza) with respect to x
and iterate the above process to obtain a3 and b3 , Ilow iterate the above

process many times to obtain at,bq,then a5,b5 and so on, that is ,we can

get a; and b; for all i >- 2( the resulting equations can be solved using

MATLAB to obtain a; and b1 for all i> 2 ) , the notation implies that the

coefficients depend only on the indicated unknowrs iI6, ?1, b0, b1, we get

two of these four unknown by the boundary condition .Now, we can

construct a P2n*1(x) from these coefficients ( a;3 and bi3 ) ,where a useful

and succinct way of writing osculatory interpolant P2,*1(x) of degree 2n
* I was given for example by Phillips [7] as :

Prn*,:i {aiQi(x)+(-1)' b; Q;(l-x)} , (15)
r=0

where Q,(x) /it : (x'/i!)(l-x)*' 
f, (:.') l<'

we see that (15) have only two unknowns from as,b0 ,at and b1 to find
this, integrate equation (l2a) on [0, x] to obtain :

x'y'(x) - -r'-'y(x) + m(m-l)i *'''y(*) Ax +i (x, y, y') dx: 0 , (l6a)
00

and again integrate equation (l6a) on [0, x] to obtain :

x)(x) a^i x'-'y(x) dx +616-rli f l-x)x'-2y(x)dx+i (l-x)f(x,y,y') : 0 ,
0le

(l6b)
Putting x: 1 in (16) then gives , 

,

b1- mbq+ m(m-l) J x*-'y(x) dx + J (x, y, y') dx : 0 , (l7a)

and
l                   l

b0 2m∫ xm_ly(X)dX +m(m‐
1)|(1-X)Xm_2 y(x)dX +

0                   0

(17b)                                                                     
・

USC P2n+l aS a replacement ofy(x)in(17)and subStitute the boundary

conditions(12b)in(17)then,WC have only two unknown coefrlcients bl,bO    。

(1-X)tX,y,y')dX=0,
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and two equations (17) so, we can find br, b6 for any n by solving this system

of algebraic equations using MATLAB, so insert bs and b1 into (15) , thus (15)

represents the solution of (12).
Now from equation (15) we have :

pe = - 0.00000487ss xb +'cl.oooooors 7 4 xB -0.000021 00 57 !' -0.0001 61 261 x6

- 0.0000039805 xs - 0.003995 7442 xa - 0.1 154086098 x2 + 0.3675168500

For more details ,Table(l) gives the results for different nodes in the

domain, for n :4 and results of method given in [3] ,we note that there

is no difficulty in taking higher values of n if we wished to refine this

value and Figure (3) illustrates the suggested method for n : 4 and

methods given in [3] .

Thble‐ 1:The result ofsuggested method for n=4and result ofmethod given in

a0 0.367516850000000

bl -0.247927730000742

Xi Osculatory interpolation

P9(X)

Shooting method
yr(x)

Fin ite difference method
yz(x)

0 0.367516850000000 0.36751685 0。36751677

0.2 0.362894100567111 0。36289409 0.36289402

0.4 0.348948448563970 0.34894843 0.34894837

0.6 0.325443538301509 0。32544353 0.32544348

0.8 0.291971111816999 0.29197111 0.29197106

1 0.247927730000742 0。24792773 0.24792768

0_38 ‐   p9

0.3f~~~~母｀`ヽ 、ヽ、
_、、

shooting algorithm
- fnite differance rnethod

0.34

0.32

0.3

0.28

0.26

｀
浸ヽ 、、

ミ

0.24ど ――計 6ち
~5甘~市 可 丁 15Ъ

~
0.7    0.8    0.9     1

Ftgr*-3, C"rptison between Pqand solutions in [3]
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Error / Defect Weights
Every known BVP software package reports a estimate of either the

relative error or the maximum relative defect. The weights used to scale

either the error or the maximum defect differ among BVP software.
Therefore, the BVP component of pythODE [8] allows users to select

the weights they wish to use. The default weights depend on whether an

estimate of the error or maximum defect is being used. If the error is
being estimated, then the BVP component of pythODE uses :

llv(*l -P(x)ll- rt t * llp(*)ll-) ; 0sx< l,
where y(x) is exact solution and P(x) is suggested solution .

If the maximum defect is being estimated, then the BVP
component of pythODE uses :

llp"(*)-(x,p(x), p'(x))ll-tt t + llrlx,p(x),p'(x))ll..) ; 0sx< t.
The relative error estimate of both the error and the maximum

defect are slightly modified from the one used in BVP SOLVER.
Now we applied maximum defect on problems (5)-(8) ,firstly table

2 give the value of llr"1x) - (x, P(x), P'(x)) ll- ,i..., 6.3s62s7t66e76717 e-
008

and llf(x, P(x), P'(x) )ll-: trt"*i .l(x,pg(xi),pe'(xi)) l:
0.367s 16850000000

then maximum defect is :

1.367516850000000: 4.677278504448934e-008 e-008
/6.396257166976717

Table-2:Estimate max. error oI I Pe"- (x,Ps (x),Pe'(x) )
Xi P9" Errorl P9'3_【 x,P9(X),P9'(X))|

0 -0.230817219600000 0.000000002628238047217215
0.2 -0.232743818249224 0.00000001054073230455181
0.4 ‐0.238626143021245 0.0000000527894570136308
0.6 -0.248784833165929 0.00000006396257166976717
0.8 …0.263796257826514 0.00000002756204082023442

l -0.284560872600000 0.000000000009595692296304748
Max. 6.396257166976717c-008

CONCLUSION
The result, in this research, for solving Heat conduction in the

human head by using semi - analytic technique shown that this method

can be used successfully for finding the solution of problem (5)-(8). It
may be concluded that this technique is a very powerful and efficient in
finding highly accurate solutions for a large class of differential
equations.
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Another advantage is that it gives the approximate solution on

the continuous finite domain whereas other numerical techniques

provide the solution on discrete only.

Our results indicate that global error estimation based on higher-

order formulas slightly out performs deferred corrections. These results

may also be applicable to global - error control software packages .

The results were compared to a finite difference technique and

Shooting method applied by Morgado and Lima [3] shown to be more

accurate and of high order accuracy. Another advantage of our proposed

method that the solution can be estimated within the boundary interval

whereas, the finite difference approach approximates the solution solely

at the nodal points.

Finally, The bvp4c solver of MATLAB has been modified

accordingly so that it can solve some class of SBVP as effectively as it

previously solved non-singular BVP .
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ABSTRACT
In this paper, we introduce a new concept namely feebly door (briefly f-door) space

,the definition of this concept depends on feebly open set. Also we give some

examples and results concerning this concept. Additionally we investigate some

relations between different well-known topological spaces and f-door space.

1. INTRODUCTION
1.1. Definition []:
A set B in a topological space X is called semi-open (s.o.) if there exists

an open subset O ofXsuch that O e B 
=O.The 

complement of a semi-

open set is defined to be semi-closed (s.c.).

1.2 Definition [2]:
Let X be a topological space and AEX, then the intersection of all semi-
closed subsets of Xwhich contains I is called the semi-closure of A and

it is denot edby Zs .

1.3. Definition [3]:
A subset of a topological space X is said to be feebly open briefly (f-

open) if the there exists an open subset U ofX such that U ..esus .

The complement of a feebly open set is defined to be feebly closed (f-
closed).

-oAn equivalent definition for being A is f-open is .4 c. Ao t5l.
1.4. Remark:
Every open set is f-open but the converse is not true in general, as in the

following example:
1.5. Example:
Let Xbe an infinite set andp be a fixed point ofX.
Define T-{ucxzUcx-{p\ and x-uis finite }UtxlU{01, so 7'is

topology on X
Let xeXwith x* p, so the set

o

X-{x} is not open.
o

But since (χ ―{χ })°
 =X―

{χ,p}

SO X― {χ)iS   f‐ Open.

=X° =X⇒ X― {χ}⊂ lX― {χ}ソ =χ
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1.6. Definition[4]
Let X be a topological space we say that X is a door space if every
subset ofXis either open or closed set .

1.7. Definition:
Let (X,r) be a topological space we say that X is a f-door space if every
subset ofXis either f-open or f-closed set .

1.8. Examples:
(1) The discrete topology is f-door space, since every subset of
discrete topology is open and closed and so every subset is f-open and f-
closed by(l. ).
(2) The either-or topolory which is defined on the interval y = [-l,ll
by declaring a set is open if and only if it either not contains {0} or does
contains the interval 1-t,l), so the sets { I },{-l } and all sets contain {0}
is closed and hence f-closed. The remained subsets of x = [-l,ll are
open, that is tclosed. Therefore the either-or topology is f-door space.
(3) The set of real numbers with the usual topology is not f-door
space, since the set [0,]) is neither f-open nor f-closed.
1.9. Remark:
Every door space is f-door space but the converse may be not true in
general as in the following example.
1.10. Example:
The topology defined in (1.5) is f-door space but not door space.
l. I 1. Proposition:
Let X and Y be topological spaces, and AteY, A2c.Y be f-open (resp. f-
closed) sets. Then A 6A2 is f- open (resp. f- closed) in XxY.
Proof:

Since .4, c X so A, - 4"' 1-oprn

Similarly, Az -c Y so A, c A:'
t _open

_o _o I _\.,

A,x A, c A," x Aro =V: x Ar') - A," x Ar" =Q4,x Ar)"

Hence is ArxA, f-open in XxY.
Similar method can be applied on f-closed sets by the complement
procedure.r
1.12. Theorem [5]:
Let x and )z be topological spaces, and let f.x-+Y be a continuous open
function. Then the image of any f-open subset ofxis an f-open set in r.
The same prove can be applied on f-closed set by the complement

procedure.
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1.13. Definition:
A function f : X + Yis called feebly Quasi-compact if it satisfies the

following condition:
If u c.X is f-open such that f+(f (U))=U then f (a) is f-open in I'
1.14. Proposition [5]:
Let Xbe a topological space and Y be a subspace of X.Let A=Ybe f-
open in X. Then I is f-open in IZ.

In case I is f-closed subset in Xthen it is f-closed in )'.
1.15. Definition [6]:
A space X is called f-Hausdorff briefly (fTz) if for any two distinct
points x, y of X there exists disjoint f-open subsets U and V of X such

thatre U,yeV.

1.16. Definition [3]:
A point xe Xis said to be f-accumulation (feebly limit) point of Ac X
iff for each f-open subset U of X with x e U implies
un(A-{x})*d.

2. MAIN RESULTS

2.1. Proposition:
Every subspace of f-door space is f-door.
Proof:
Let Xbe an f-door space and r c Xbe a subspace of X. we have to show
that Y is f-door, let Ac Y, So Ac X then A is either f-open or lclosed
in X.
If I is f-open in Xthen by (l .14) A is f-open in I'
Ifl is f-closed in Xthen by (l .14) A is f-closed in I'.
Thus )'is f-closed. r

2.2. Proposition:
The properfy of being an f-door space is a topological property.
Proof:
Let X be an f-door space and let the function f : X -->Y be a

homeomorphism,
Let U be a subset of Y we have to show that U is either f-open or f-
closed

f-'g) is either f-open or f-closed in Xso by (1.12)

We have that f(f-'(rD) ir either f-open or f-closed in I'
But f (f-'(U)) = U So )'is f-door space. r
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2.3. Remark:
IfXand Iare f-door spaces then Xx Y need not be f-door space

2.4.Example
Let X--Y:{1,2} and q={/,{t},x}and q={1,{2},Y}then

{2}x{2}cXxY.
But {2}x{2}neither f-open nor f-closed in XxY . Hence Xxlis not f-
door space.

2.5. Remark:
If XxY is an f-door space then YxXis an f-door space this result
derived from the fact that X x f is homeomorphic to Y x X
2.6. Theorem:
Feebly Quasi-compact image of f-door space is f-door space.

Proof:
Suppose that the function/:X-+Y is an onto feebly Quasi-compact
andXis f-door space, let V cY , now we have to show that Zis eitherf-
open or f-closed in I'.
Since X is f-door, then 7-r1lz;is either f-open or f-closed in X,let
ft(v\=u
Now suppose that U is f-open, so f (U)cV and

f'(f(u))-f-'(v)=u
But U c. f -t ( f ( U ))Thus U = f4 U(U)) so f g) is f-open.

And since I(u)= jUIVD--vnY=v
So I/is f-open in I'.
Assume that Uis f-closed inX then x\f-ty)--fr1rt4 is f-open in
X.
Hence (r\4n -f 6)=Y\V is f-open in I, so /is f-closed in Ii
Consequently we get that Y is f-door space. r

2.7. Theorem:
Every continuous open surjective function is f-Quasi-compact.
Proof
Suppose that f : X -+Y be a continuous open surjective function,
Let Il cXbe an f-open, since/is surjective, so f-t(f (U))=U .

To show that f@) is f-open;
,/ -vf(u)cf(4" 1c.{(u" )J cf(uf

So /(U) is f-open.

Hence / is f-Quasi-compact. r
2.8. Corollary
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Every f-closed surjective function is f-Quasi-compact.
2.9. Theorem:
A feebly Hausdorff f-door space has at most one f-accumulation point.

Proof:
Suppose that X is f-Hausdorff space and x, y are two different f-
accumulation points of X.

' So there are (J,V are f-open subsets of X such that xeU, yeV and

UAV=C.
' Since Xis f-door, so the set A=(U\{x})U{y} is either f-open or f-

closed.
But .4 f)V ={y}this mean that {y} is f-open.

Now if A is f-closed then X\A is f-open and so (x\,4)ny={x} is f-
open
Thus we get at least one of the sets {r} and {y} is f-open.
Now if we say that {x} is f-open this implies {x}n(X - {x})=6 i.e. x is
not f-accumulation point of Xwhich contract our claim, thus we deduce

thatXhas at most one f-accumulation point. I

2.10. Theorem:
A topological space X is maximal f-door space if and only if every
continuous bijection function from an f-door space (Y,,o) to (X,r)is a

homeomorphism.
Proof:

, * suppose (X,c) is maximal f-door space and 1z(Y,o)+(X,e) is a

continuous bijection, then c'={f(U)zU eo} is topological space and

- clearly f :(Y,o)-+(X,t') is homeomorphism, so (X,r')is f-door, now

since t c.t'and 1x,c1is maximal f-door space so we have t =t' .

Consequently we get f z(Y,o)-+(X,t) is homeomorphism.

€we have to prove that (X,c) is maximal f-door.

If (X,t)is not maximal f-door, so there is r'which is finer than t (t cd
) such that (X,c') is f-door.

Now, the identity map I z(X,t')-+(X,t)is a continuous bijection but it
is not homeomorphism which is contradiction. r
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ABSTRACT
This paper presents a method for establishing direct and inverse inequalities for
linear operators acting on homogeneous Banach space of unbounded functions by
means of k-functional

INTRODUCTION
The direct and inverse inequalities for linear operators acting on
homogeneous Banach spaces of unbounded multivariate functions in terms of
k- functionals for convolution operators . The method is the best on the
behavior of Fourier transform of the kernel of the convolution operator
because that the convolution operator have certain good properties of that
function. For a classification of inverse inequalities and quite general method
of convolution operators for their verification , Yang Zhuyuan,Yang
Zougwen and Liu Yonngping [7], they showed that the average widths of
Sobolev and Besov classes the classes of functions with bounded moduli of
smoothness and Jassim and Bhaya [3] proved direct and inverse inequalities
for multi-approximation. Let us also mention the integral transforms [2] and
H.S.Shapiro, who first stated such a method for convolution operators[6].

The topic of weighted spaces appears in many different areas of
mathematics [4] . Some particular cases were studied in [5] .

MATERIALS AND METHODS
The space of uniformly continuous and unbounded functions on Rd ,

the Lipschitz (Holder) and Bosov rpu..r-*-RG;;li; ;;i;';;;ili";
functions which are 2r - periodic in each variable .

First , let us introduce a number of basic notions .

Throughout this sec. A: Rd, d e N, we denote elements of A by

x = (xr,...,xd);the multiplication of the vector x € Rd with scalar n e R is

denoted by nx = (tar,...,wa) and Rf = {, . Rd : x, > O, i =1,...,d} )

By Banach space , we denot the set of all functions summable in the

Lebesgue sense on A by L"(A) with the noffn

A

Now we give some definitions which we use in our results:
Definition (1) (Shapiro [6]).
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雨争雑∞
{111∬

″(′】″=0

The function κ
"の

iS Called the kemel ofthe integration.

Deflnition(3)[11

Lct L(И )be I‐IBS On A and ″∈Rf and 悴 ″(′ )}″cだ be an
approximate identity on A oWe deflne the linear operator

t,α :L(И)→ %(И)by

ノ
",α

/(χ)=κ″./(χ)=∫′(″ (′)/(χ―′).θ ~″
6ル,χ ∈́4.

′

For bounded measurable function/

話雑∞1/~4Jlρ =0,/∈ 鳥,α >0

Let H(x) = f e-* then 
^*,#* 

lltt - I ,,(11)11, = 0

= 
^!,#_llf 

-r,."(/)11,, :o , Yf ew,(A),

To evaluate the rate of convergence of convolution operator J ,,o by means

of the k-functionaldefined for f eW,(A) and t>}isgiven by

K(f ,r,w,(A), D) = i"f{ll/ - sll,, * 4lorll-, : g e D-'(w*(A)} ,

where D is a linear operator and

D4 (W,(A)) = {g eW,(A): D, eW,(A)} is dense in lY"(A)

Assume that D satisfies the following condition :

(i)KeL,(A)and geW"(A)

D(K'd={ox'r' K eD-t(L'(A))
. o' 

lx .og, g e D-'(w,(A))
' Where either K e D-t (L,(A))or g e D-'(W"(A)) implies

K.g e D-'(w,(l)) as well.

We denote the Fourier transform of a function f e L.(A) by i, ,o..
precisely we set

-f(r): ! -F{i.e-"''.e-*dx, u.),
A

Where ,l: no

The Fourier - Stieltjes transform ilt of measure lt e Mo(l) is defined as

^ : !"-'u'."-*dp(x), u.)dp(u) 
.4

The theorem below contains a version of this comparison principle .

. Theorem (A) 16]

Let W(Rd ) be a HBS on Rd . Let k,{ e L (R' ) be such that
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∫κ(r)″ =∫イ(′)″ =l and l-2(″)=(1_2(“)dμ(″))fOrSOme μ c iイ(R′ ),

ノ      ノ

″∈R′

For/c″ (R′ ),XCR′ and″ >0,

Let θ
"/(χ

)=′
″
∫1(″ )/(χイ)′

~α′and ζ″/(X)=″″∫ι(″r)./(χ―′)′ ~″″・
ノ″

■■en for/c ЙИ(R′ )α′ノ ″>O with C=/(x― r)′
―″

1/― t(/(χ洲%=1/―
qlマ ≦

1/41ν l/― 釧v=1/4141/-4(/(χ洲%

MsUTS AND DISCUSSION
Let us explicitly fomulate direct and inverse estimates of the rate of

approximation of convolution operators.

Theorem(1)

Let Zχ (И)be a HBS On A and」″,α be given by de■ (3.2.3).Lct D

satisies condition(i)and Dヨ (Zα (/4))be dense inんα(И).

Let also there exist ψ=Rf→ R.,7:Й → ¢ ,ccRand tt C′α(И ),″ C Rf,

such that

D″ (″)=v/。 )η (“),   ′CИ ,   ηcD・ (■α(И))   (1)

1_2.(ン )=¢ (″)″ (″ )グλ
"(ァ),      2r C',     V″ ∈Jヽ:             (2)

|ち 14≦ C   ∀′C Rf               (3)
Thenおr alノ ∈乙(И)and″ ∈Rf,We have

牌―」Ⅲασ洲‰≦ασ,∝a%“〉の

Proof

Let μo  be the measurc of mass one on И conCentratcd at FO and let

iμn=κ″(X)/then for every/c″ :(И)We have

/―∴.α/=ノー亀・/
=/(1-た")=二

′(九 =ん),                   
“

)

'Om(1)and(2)wc haVe for every 
η C':(ち (И))

η(グ (μ。一μ"))=η(1-た
")=ψ

(″ )ソη′え"

=9(″)D″ グλ″

Hencc,by the uniquencss ofFourier― Stcljes transfollll We gct

η.グ (μ。一/Z")=¢(″)Dη・dλ.

and consequently condition(1)yieldS

gC DJ(Zγ (И))and ηC DJ(ち (И))

η.[g′(μ。一μ″)]=η [く′)23dλ.]

８う
４

つ
‘
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Now,since DJ(ち (И))iS denSe in ttα (И )。

We getforevery g c DJ(4(И ))

g.グ (μO― μ
")〓

¢(燿)Dg.グι
" that is

g。(1-ち )=g(1-ム )=g―∴g=¢(4)2g〃"            (5)
1/―ら,α/1%≦ 1/― gll%+lg―ら,α

gll%+IJ″
,α
g―ム:/1%

≦1/― gl%+lg― J″
,α
gll%+|ら

,α/― t,αgl‰

≦1/― gL4+lg― J",α glち 十九1/― gl%

≦(1-ら ,α洲/― gl%十ψ(燿洲ρJI‰ latl%

≦ql/_g14+¢ (″ull⊇JI叱             frOm(3)
C is a constant independent of/,g and n

Now taking an inflmum over g∈ D~1(Й%(И ))then

レー4,α刻Ц=≦
ασ,くの;%α),0

Theorem(2)
Lct ,ち (И)be a HBS On A and J″ ,α beg市en as in Deflnition(3)。 Let D

satisies cond■ ion(D andにt thereお ¢:Rf→ R+,C∈ R ,″∈Ⅳ and

%∈ ′α(И),4∈ RF Such that

C″ ∈D・ (Zα (И))    ∀η∈イ       (6)

¢(′)Dκ″(夕)=(1-κ′(″)グυ″(ア).ν ∈/, ∀″∈Rf     (7)
and

l%lν ≦C ∀″∈Rf                   (8)
nenぉr d1/∈ L(/)“グ′CRf We have

K(f ,e@),w,(A), D) s cllf - J .o0ll-,
Proof
First , let that , in view of property (i) the condition (6) implies that for all

/∈ L(И)and′ ∈Rf WChave
κI″ ./∈ D4(%(И ))。

Further , we shall establish that for f eW.(A) and n e Rl we have

¢(4)D√r/=(/―ム,/)。グ%
1/―イαJL=|イメ+・…+4.α

(9)

(10)

≦dら ,α l″

J+・
……+lt,α l+I)1/―∴,α /1ソα

+ I)(f - J,,."fi\].,., I is identity

≦σll/― 毛.α/1% .
On the other hand by(10)We have

αη洲イL≦牌%L=レーム,到当
=
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≦C21/~J″J14 , (12)

and 」r/∈ ια(И )for every/CL(И )and α>0,inequal■ ts(H),(12)

翌aa%∽,②♯_ィ雌+べ″腔L
≦ql/―∴/1t+C21/~tЛIL

≦ql/_∴JI%,

so it remains to Vedfy equation(10)・ By uniqueness Of Founer transfo1111

equatiOn(7)direCtly implies
(13)

¢(″)屎n″ =′υ
"―

κ
"*グ

場

Hcnce fOr each/C″ Ъ(И),We have

ψ(″)Dでnm./=/*グ喘―κ
"*/Ⅲ

グ場

and flnally,condition(1)implies(10).              ロ

From the theorem(1)and(2)can gCt the following

Corollarv(1)

Forノ Cンち(И ),た CN,can get

1V - t,." tnll = KU, q@);w (A), D)

Proof
From theorem (1) ,

llt-t""<t\1, <cK(f ,q{n);w,(A),D),and from theorem (2)'

κ(/,¢(′),4(И),D)≦ ql/_∴α(ハ|%then indly we gct

1/―∴′(到|=κ(/,a″)″(/),②
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ABSTRACT
The aim of this note is to show that every subset of a given topological space is a

generalized semi- preregular closed set.

1. INTRODUCTION.
Navatagi [3] introduced and studied the class of gspr- closed sets.

The notions of gspr- continuity and gspr- irresoluteness and spr- T172

are introduced. The purpose of our note is to show that every subset of
any topological space is gspr- closed set and therefore every function

f :(X,r)-->(Y,o)is gspr- continuous and gspr irresolute. We have felt
the need to point out explicitly this observation since recently several
papers have investigated concepts depending on gspr- closed sets which
do not have any nontrivial meaning, we will point out that most results
of [3] and [4] are either trivial or false.

Let A be a subset of a topological (X,t).If A c. cl(int(ct(l))), then A is

called semi- preopen[2] (B- open[l]) set. The semi- preclosure of a set

A, denoted by spcl(A), is the intersection of all semi- preclosed
supersets of A. Since the union of semi- preopen sets is also semi-
preopen, the semi-preclosure of every set is in fact a semi- preclosed
set. The notion of generalized semi-preregular closed set (briefly gspr-
closed) is introduced in [3] , thus a set A is called a gspr- closed if
spcl(A)cUwhenever Ac.Uand Uis regular open in X. A function

f :(X,r)-->(Y,o) is called gspr- continuous (resp. gspr- irresolute) [3] if
the preimage of every closed (resp. gspr- closed) subset of Y is gspr-
closed inX.

2, Every set is gspr- closed.
The following Lemmas will be useful in the sequel.

Lemma 2.1.
For any subset A of X, the following result hold.

(l) spcl(A): A U Int(cl(int(A))tll.
(2) AEB= spcl(A) cspcl(B).

The proof of the following result is easy.

Lemma2.2
For every subset A of X , int(cl(A))= int(cl(int(cl(A)))).
We have following result

Proposition2.3.
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IfA is regular open subset of X,then int(cI(int(A))汗
int(Cl(A)).

Proo■

Since A is regular open,so A=int(CI(A)).HenCe int(cl(int(A)))=

int(Cl(int(Cl(A)))).Therefor int(cl(int(A))汗 int(Cl(A)),by Lemma2.2.

Theoren1 2.4.

If A is a regular open set,thcn spcl(A)=A and hence A is semi‐

prcclosed

Proo■

Let A be a regular opcn subsct of X.Thcn by Lcmina 2 1,                   .

sPcl(A)=A∪ int(Cl(int(A)))SinCe A is regular open,so int(Cl(int(A)))=

in(cl(A)).HenCe spcl(A)=AU int(Cl(A))=A∪ A=A.Thus A is semi―

prcclosed.

Corollary 2.5。

(1)Evcry subSCt A of a spaceに ァ)iS gSpr‐ closed.

(2)Every function/:(χ,r)→ (4σ)iS gspr‐ continuous.Further the

deflnition of gspr‐ irresolutc is trivial

Proo■

(1)Lct A be a subset of X and U be rcgular open subset ofX such that
A⊆ U.Thcn spci(A)⊆ sPcl(U)・ By Theorem 2.4,sPcI(U)=U・ Hencc

spcl(A)⊆ U.ThCrefore A is gspr‐ closed set.

(2)Follows from(1)
Remark 2.5。

(1)COr01lary 2.5 makes most ofthe results in〔
3]and 14]tr市 ial・

(2)Rcmark 5.14 and 5.15 from[31 are wrOng,since by corollary 2.4,
the interscction and thc union ofgspr― closcd sets are gspr‐ closed.         ・

(3)Deinition 5.22 in[3]becomes:A space X is scmiprc‐
rcgular l

space ifevcry subset is scmipre‐ closed.                                 
・

(4)Theorem 6 10 of[3]is tri宙 al

(5)TheorCm 6.13,parts(d)and(e)[3]are tr市
ial.

(6)Remark 2 4 and Examplc 2 8 from[4〕
arc tr市ial
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ABSTRACT
The ottect ofthe present study was to monitor the components that had containing

topography such as(water,mud,grass or vegetation,soil,and Юck)of A卜Haditha

Dam     region,by applying remote sensing techniques. SateHite Landsate MSS

(RGB)and Panchromatic imagery for the samc region captured in thc same time
have been used.The variation ofimages givcs a very good optirnizations result and

the comparison appears clcarly.ヽ 4orcovcr,invcstigate the cffccts bands in studying

of A卜 Haditha Darn topography for cach sateHitc irnages. To fulflH this goal,

unsuper宙 sed classincation tcchnlques have bcen used to classlfy,trace and detect

thc rttoin ofthe studied area,depended on the datasct of satellite imageo Moreovcr,

ceH algorithms include statistics ce‖ ,statistics zonal,and statistics neighbors have

been used to achieve the purpose of thc studyo Rcclassincation(Super宙 scd

classiication)haS bCCn used to mergc and isolatcd somc region,which is secondary

considcring features or Hybrid,such us building,hills,salt rcgion and distortions.

FinaHy, arca calculation for cach class of features of topography has bccn

calculated.In order to perform the comparison and monitoring for the container of

Al‐ Haditha Danl with another studies,the results arc likely beneflts for land‐cover

mapping and change detection appHcations,in addition to know which ofthe uscd

spectral bands are good in dctecting and observing these features.
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INTRODUCTION
Remote sensing has made enolrnous progress over the last decades

andavarietyofsensorsnowdelivermediumandhigh-resolutiondata
on un op"rutional basis. Nevertheless, a vast majority of applications

rtiff r"fy on basic image processing concepts le.ve.l.onea 
in the early

."u.rti"r, classification of single pixels in a multi-dimensional feature

space. Th" spatial context plays a modest role in pixel-based analysis'

ionsequently, classical algorithms of pixel based image analysis are

becoming less importani for high resolution classification [1]'
panchroiatic (pAN) satellite imagery has been used successfully in

different applications such as topographic mapping and terrain

modeling. Iievertheless, PAN imagery is still one of the less used digital

sources ior land_change studies except few processes where the high-

resolution of the PAN images is used to improve the visualization

quality of the multi-spectral images, The geometrical shape of landsatT

can Ue strown in figure (1), t2].The additional ETM+ panchromatic

band, at a higher spatial resolution of 15 m, improves the spatial

u."uiu"y of these applications.l5-m panchromatic band spanning the

optical wavelengths, increased spatial resolution to (60m) of the thermal

band, and a high-gain setting on each channel permitting a 50%

increase in the radiometric resolution [3]'
Linear array or so-called pushbroom sensors use very sensltlve

diodes staring constantly at the ground to record the reflected EM

energy from the Earth's surface. In comparison to MSS or TM sensors'

pushbroomsaremoreaccurateasthereisnoscanningminorl89which
in retum results in a longer dwelling time for a specific part of the

ground surface [4].
SPOT, IRS, and IKONOS are examples of remote sensing tmages

using pushbroom sensors will be explained in more details in the

follo-wing subsections [6]. Atternatives to a pixel based classification

are beini currently developed for instance the object oriented approach

that tak; into account the form. Object based classification starts with

the crucial initial step of grouping neighboring pixels into meaningful

areas, especially for the end-user. This means that the segmentation and

object(opology)generationmustbesetaccordingtotheresolutionand
the scale ofthe exPected objects.
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Figure.l:ShowtheLandsatTMsstechniques(pushbrooms)[2].

The panchromatic data channel of the Landsat 7 scene was

combined with the corresponding multispectral data channels. By

substituting the higher resolution multispectral and panchromatic data

from Landiat 7 for the historic satellite data and aerial photography,

respectively, error associated with the rectification of geometric and

temporal differences between the data sets was avoided. In using an

ideal data set, the results of this experiment are made more applicable

for the first objective of this study, to determine the effectiveness with

the ECHO algorithm that can be utilized an additional high-resolution

spatial information to improve classification accuracy. Then, the

u..rru.y of these classifications had been determined through the

statistical analysis of the randomly selected training samples [5].

MATERAILS AND METHODS
Figure (2) shows the location of region study which has been

limited in the west of Iraq to approximate north. It is a large complex of
terrain in Iraq, generally, rocks is covert land type. The study area lies

in (41.985E- 42.555T) latitude and (34.101N-34.489N) longitude with

UTM-WGS-1984 projection (zone 38). The studied area has been

exposured using Landsate Sensor system MSS and Panchromatic image

producing in2OO2 synchronized in same time perspective, it has survey

SZS * 409 kilometers row and column, spatial resolution (30, 15) meters

respectively. In order to indicate and point a correct work , a references

background *up has been used. It is satellite image of landsate TM

sensor for bands (1,2,4) in 2OO2 survey which has been produced,

spatial resolution 28.5 meter, it is clipping boundary of Iraq by GIS

template. The statistical properties of ETM+ and MSS can be shown in

table (1) and table (2) respectively.
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Figure-2 : (a) Source Satellite Landsate MSS image, (b) source Landsate ETM+
Panchromatic Image.

Table-l : Statistical properties of the landsate sensor MSS imagery (RGB) 2002,

and Panchromatic.

characteristi

The main objectives of the present work consist of three stages; first by

, defining the work area from the image source of landscape (Al-
Haditha Dam location which lies in the west of Iraq), and geometry

Satellite Sensor Spectral
Band No

Description ｅｎ

ω

Ｍ

ｒ

ST.D (o) Min Max

pushbroom sensors MSS Band l Bluc 170.93645 8337099 0 255

pushbroom sensors MSS Band 2 Green 168.93305 77.15548

pushbroom sensors MSS Band 3 Red 176.24549 68.11907 255

Landsate ETM+
(Panchromatic)

Band 8 Naturally :52.29267 102.00963

Table 2: Statistical properties o the Landsat 7 ETM+ characteristics
Band Spectral Resolution

(um)
Spatial resolution

(m)
Dynamic Range

(bio

1 0.45‐ 0.515 30x30
0.525‐ 0.605 30x30
0630‐ 0.690 30x30
0.750‐ 0.900 30x30
1.55‐ 1.75 30x30

10.40‐ 12.50 60x60
2.08‐ 235 30x30

8(Pan) 0.52‐ 0.90 15x15
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matching will be done with correct coordinate system

(wGS_1984_UTMJone_38N).The second stage is done by applying

it. *o.t inlndividual bind to track and detect the changes of the

spectral band on Al- Haditha Dam Topography'

Third, the number of cell or pixels from all scene of images have been

selected and applied Spatial Analyst such us, cell statistics, zonal

statistics, Neighborhood statistics on them , then apply the classification

techniques on satellite Landsate MSS and Panchromatic imagery of
each Bands.

Finally, reflect and illustrate results in graphs and tables, in order

to find Splctrally bands of satellite Landsate MSS and Panchromatic

imagery trace and detect features of Al-Haditha Dam region

topography, and determine the cover area of each object (water, mud,

g*tt oi vegetation, soil, and rock). Classification technique depends on

Ielt algorithms has been used to separate the satellite image (MSS and

panchromatic) into individual bands one, two, and three. After that

ieclassification using unsupervised manner Automatic color extraction

technique has been performed to merge the unimportant regions of the

studied area.

RESULTS AND DISCUSSION
In order to obtain the classification for the correct types of the

studied area, the presently methodology has been used This

methodology alloweA tn. creation of thematic maps use classes, which

can be used as a cartographic background map for topography studies'

The results confirm ttrat ifre classification of image is a powerful tool

for region development, environmental protection, policymaking, risk

assessment and planning, Il].
Therefore, Classification of single pixel (smallest object in image)

is a multi-dimensional feature space. The spatial context plays a modest

role in pixel-based analysis. Consequently, classical algorithms of pixel

based i*ug. analysis are becoming important for high-resolution

classification, altematives to a pixel-based classification which are

develop for instance the object-oriented approach that takes into account

the form, textures and spectral information. Object based classification

starts with the crucial initiat step of grouping neighboring pixels into

meaningful. This means that the objects (topology) generation must be

set acco-rding to the resolution and the scale of the expected objects [5].

Most oi all process and analysis image satellite depend on-pixel'

The cell include summation of all pixels, which allowed image for the

processing to determine the statistics on all cell, neighbor cell, zonal

include cell, and histogram [6,7).
In this study, diflereni statistical parameters have been adopted'

These are standard deviations and means for satellite Landsate MSS
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and Panchromatic imagery bands

represent the work and area and

imagery respectively.

Is廣誡、Falch and Fouad

had been used. Figures (3,4,5)

clipping data frame from source

Bandl

Band2

Classifled ofbandl

Classifled ofband2

Band3 Classifled ofband3

Panchromatic imageraBc Classified of panchromatic image
Figure-3 : Illustrations The Satellite Landsate [TM (Bl, B2,B3) and

panchromatic] with their classification.
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Band3 Panchromatic

Figure-4 : Illustration, AL- Haditha Dam magnifier section is between MSS Band I

2,3 and Panchromatic sequentially to demonstrate component region topography

clearly. Especially Mud (red), Grass (green) and Soil (dark brown).

Bandl Panchromatic

Band2 Panchromatic
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DifFerencc ofA:‐ Haditha Darn

Reclass of MSS(band3)

TcCrWS

Panchromatic

Figure-5 : Representation AL- Haditha Dam regions Topography using

MSS (bandl, band2, band3) and panchromatic.

Monitoring and Protecting of Al-Haditha Dam region topography

(water, mud, grass or vegetation, soil, and rock) is major concerns for
many local and state agencies to for solving water world problems.

High-resolution satellite remote sensing has important tools that can be

apply potentially to gather need information for water, vegetation, and

soil area assessments in Al-Haditha Dam region. The presented

classification results show the ability of the so far developed rule-sets to

distinguish between objects and to generate semantic classes. This is
demonstrated with the high value of the overall result accuracy of the

classification. Advantages of object-oriented analysis are meaningful

statistic and texture calculation. The classification technique of this

study depends on extract accurately value of each object cell.
The statistical properties of the feature classes (water, mud,

vegetation, soil, rock) for panchromatic and MSS can be shown in
figure (5). Where the multispectral data consisted of 6 multispectral
channels (3O-meter pixel resolution) from Landsate 7. These data had

augmented with panchromatic data (l5m pixel resolution) from
Landsate ETM+ in the first experiment, and with a mosaic of digital
aerial photography (lm pixel resolution) in the second. In which the

panchromatic data channel from the Landsate 7 scene combined with
the corresponding multispectral data channels. By substituting the

higher resolution multispectral (consisted of 6 multispectral channels

(30-meter pixel resolution) from Landsate 7) and panchromatic data

Israa, Faleh and Fouad

Reclass of MSS(band2)Reclass of MSS(bandl)
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from Landsate 7 for the historic satellite data and aerial photography,
respectively, error associated with the rectification of geometric and
temporal differences between the data sets was avoided, [3]. By using
an ideal data set, the results of this experiment are more applicable to
the first objective of this study, which was to determine the
effectiveness with the ECHO algorithm can be utilized an additional
high-resolution spatial information to improve classification accuracy.

The results of Classification method using cell algorithm can be
shown in figure (3), while the merge of the main features for the
container objects of the studied area can be computed using
reclassification methods. The area of each object has been calculated to
compare each band with other, and to see which of bands work with
satellite. The results of the reclassification can be shown in figure (4).

The Bands of Landsate 7 MSS with the objects in the study area
can be seen in figures (3, 4). It is unlike to expect that the remain
bands of Iandsate 7 experimented in this study . Because, automation
technique of landsate 7 sensor has land survey, in order to produce high
resolution, with the same process of landsate 7 panchromatic
corresponding with above. Finally, the statistical properties of the
MSS (bandl,band2,band3)and panchromatic can be listed in table
2,3,4,5 respectively.

Table -2: Characteristics AL-Haditha Dam Topography, when Applied Satellite
Landsate MSS 2002 Band l.

Table -3: Characteristics AL-Haditha Dam Topography, when Applied Satellite
Landsate MSS 2002 Band2.

Table -4: Characteristics AL-Haditha Dam Topography, when Applied Satellite
Landsate MSS 2002 Band 3.

Topography Number
of Cell

Area Min Max Mean ST.D

Water 161264 19.6098E+07 1.4626

Mud 15960 1.94074E+07 78.1734 5

Grass 38702 4.70618E+07 131.881 4.0879

225621 27.4356E+07 187.411 2.9581

Rock 442997 53.8686E+07 255 228.428 5

Topography Number
of Cell

Area Min Max Mean ST.D

Water 161264 19.6098E+07 22.5891 22.7643

Mud 15960 1.94074E+07 85.7243 19.4155

Grass 38702 4.70618E+07 239 131.477 18.5473

225621 27.4356E+07 255 180.036 16.3998

Rock 442997 53.8686E+07 222.822 19.5481

Topography Number
of Cell

Area Min Max Mean ST.D

Water 161264 19.6098E+07 0 484997 23.1006

Mud 15960 1.94074E+07 110.066

Crass 38702 4.70618E+07 255 153.148 25.2354

So‖ 225621 27.4356E+07 255 187.516 21.9706

Rock 442997 53.8686E+07 255 221.41 223188
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Topo印phy Numbcr oF
Cc:1

Arca Min M小 Mcan ST D

Water 14116127 410817E+07 0 0652554 393657

Mud 122303 355934E+0フ 830989 149886

Grass 494786 143996E+07 134039 144346

7209475 2098:5E+07 190093 117997

Rock 24730719 719 729EЮ 7 228536 141058

う
ん

Multi Spectral Scanner "MSS" and Panchromatic Components Diffcrencc of Al- Haditha Dam

Region Using GIS and Remote sensing Techniques 
rsraa, Faleh and Fouad

Table-S: Characteristics AL-Haditha Dam Topography, when Applied Satellite
Landsate ETM+ Panchromatic.

1
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