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iout'nal accepts nranLrscriltts in Arabic ancl Ilnslislr

langr"raees. Which had rrot been ltLrblishecl bclirrc.
ALrtlior' (s) has to introducc zin applicatior-r rcclr-rcsting

pLrblication of his manLlscript in the jounral. Four copies (one
original) of the manusuript should be subrnitted. Should be
printed bv on the computer by lasser printer eurd re procluced
on A4 rvhite paper in three coppice u,'ith f1opr.'disc should be
also submitted.

J-he title of the manuscript to-eether u'ith the narrc and
acldress of the author (s) shoLrld ty'pecl on a separate shcet in
both Arabic and English. Only manuscript,s title to be typed
again with the manr-rscript.

For rnanuscripts written in English, firll nante (S) of author
(s) and only first letters of the words (ercept prepositions and
auxiliaries) forming title of the manuscript should be written
in capital letters. Author (s) address (es) to be written in small
letters.

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

Figures and illustrations should be drawr, using black
China ink on tracing papers. Two photocopies (Ph-rs original)
of each diagram should be sr"rbmitted. Captions to figures
should be written on separate papers. The same information
should not be repeated in tables unless it is necessary and
required in the discr-rssion.

Relerences shor-rld be denoted by a nurnber betweerr two
bracl<et on the satrc lcvel of the line arrd directly at the end of
the sentence. A list of references shor-rld be given on a

separate sheet of paper, follou,in_q the international style for
nanres arrd abbreviations ofjournals.

Whenever possible, research papers should fbllorv this
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a---aDl-lll
ajr- 24O# o^ Sarrutiu ltl)'trtutltict'U-isJ rj'': (75'X') i''; a'llc l8 ule Jl'a-ll 

'1
.*r Jt e' 6i$L tl- i++e 30 tJ - 6 Serruliu !-"sJ r:*'

(SepharlexG-tlsj-uqdLsjle-rillsDEAE-celluloseplli]*!i,)'Jl\=$l,p3+s^YICJ+J*S]

&-r..t;11-, r-3 ''' ;- chitinase eijJ a+r'g t'P ni'"-} ;"aljrJl3 JlJ4ll LF+ ;6-i: a-t-)s dlls3 '75

;,-.lue6rL-:iJlarlNi**'il'JlsMn**-'';,.*i.,ll'Co**d4Jsl'Ca**''jg'ilsll&4:-irljlJ'otj,ll

orL-lr a;-,p:Jl ora ,lllrl ../rr prl I chitinase ,'lrl ,-! sy i';:1" t o'n3 s'i'r'irjl /l chitinase pll

i-;lysl]3lJJ.isltJ 6L+JLill $ L't^r &le) 4++JIl.t+ 6JLr- &lrs r'ij)l 11^ tts'*i'1 6Still 6$j /

.l=l+J!.q i:tr'6 rlr s 6'ri'r.c ';o ;&J-i 
'l+JS'' 

6f:$3 o!"$ill lDli O^ s"'Dl+JiJJ.rI s$t>3' (trULiU

ABSTRACT

Serratiaplymutlticaisolateswereobtained^t|.\fi5o/o)isolatesout
of 24 Serrutiuirrrr,., obtained out of 30 water samples from Diala River in

Diala city. one of these isolates was selected to purify chitinase enzyme

thro-gh ,.r..of- stages of furin*tion including:(ammonium sulfate

precipitation, ion exchange [v- iinnn^-cellulose and gel filtration by

Sephadex c-75;; and studi.o ilr. effect of some materials and metal ions on

the chitinase activity, since some of metal ions such as ca**'Co**'Mn** and

Ni** led to increase chitinas. otii\'ity to the double' and this indicates that

chitinirse is :r nretaloenzyme. Tnerefore' this experinrent lead to increase

interest in using the chitinase as a biocontrol agent of phytopathogenic

lirngi ,na inr..?, tn protectivl agent against pta"nt-pathogenic fungi and

insects), preparation of protopiasts lrrut n,ngi and protluction of

oiigoro".t,a'iiles as biologically active substattces'
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1)rOtCi:l aSStiド :

Iistilll:ttiO:1 0「  l):‐ OtCill COnccllti‐:ltiOn ヽ Ct‐ C

illcthO(1(14)1)》  SI)CCtr° 1)hOtOnlctric 
をlSヽ ::卜  を11 60()

cxrl'ie(l otlt l)\ thc
nnl iIl ellch stxge ol'

c h it ill ase I)tlrilitatiotI'
Et'ltcl ol'solllc ll)illcri"lls iln(l lnetnl ions on chitinase xctivit]:

'I'hc lirllo* ing u'"tnt inn' were llse(l as chloridcs or stlll'ates at

l0nrNI concenrr tions i,,"b.oiu prrosphate buffer at ptl=,-2: N',ln-" co."

(lu '. (la . Ni' . .\g- :rnd tlg-''in "tttlitinn 
to sonle irterials suclr :rs triton x-

I ()0.2-lllcrcapto c(ltrnol 'rut't 
glutathiorle at concentrations I ol" rcs pcct ively '

I rnl ol prrril'ie tl <:i'iiilt" soltrtion u as atltletl to I nrl of each nretal

ion solutiotr an.l incunatetf ":f 
C for I h :rnrl then chitinnse activity and

ilnlouttt of protein \verc tlleasllred to fintl the specilic activitl"

ITESU LTS and DISCUSSION

lstrlrrtion rtttl chrracte t'ization of serrutiu pll'muthicu:
-I'he rosults revealed that 24(80%r) isolates of Serruliu rvcre obtained

outtll.30rvatersanrples.EighteenSerroliull!1'tttulhit'uisolatcs(757.)rvere
ufrtuiu.'tf antottg 2{ Serrutitt isolates' also { Serrrli u t'turcescens isolates

iiit;,-;,,; 2 3etrttiu tiitluefrtciens -isolates(87o)'Since 
most of Serratiu

pl-y'ntutlticustrainshavebeenisolatedfrontfreshrvaterandfishsuggesting
1;;;;;r;y be a opportunistic pathogen ror anrl1l and humans(2)'In a studv

done by (l ) found that Serrirrfu p'iymuthica 90%o and Serr ia liquefaciens

iOt ";";; 
l0 Serratitt isolates isolated from fresh rvater samples'

Puril'icirtion:
The prrrilication ol' chitinase from Seruutiu plymuthica 

-is

sunrmlrizcd in (tablc-l)' Solid ammoniunr sttlfate 'dt 70"h saturation to the

cnrde cxtr:rct lead to rise in the specific activity to 6.3 I U/mg.Anrrnonium

sulfate precipitate revealed 2'5 f;ld of purification rvith 307o chitinase

rccovery before the dialysis' The precipitate rvas ttialyzed against distilletl

water to t'e rllove the lbreign nttrterials antl nrarkedlv increased the specific

.lcti、 it、  Or Chitillを lsC

Tablc( I ): l)u rification c\f chitinase from Ser rutil|plyltuthiu
llrtrl-T_T;rl l sr""iii. I t'urilication I Total

l'urilicltion
StCP

I Clru(lc c\trilcl

Si′ c

(:111)

90

25

15

1()

I'rotcirt I LTrrils rrcti\ ilv {lk)1(l) irctivitr

興 L型堕J

Total
Ilccovcrl'

(/)

100
64

20

4.4

88

95.2

126

2.5

6.3

23.0
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\ l- \l ust:ilr\iIir:r ,1. Sti (ヽ,118、 ヽo3,2{)()'

lon exch:rnge chr'ontatographY by D[-.\l'.-cellttlose colutrtn rr'as the
second purit'ication step When chitinase solution \\'its l)assed through
DEAE-cellulose colunrn and elutetl rvith Na('l solutions (0.2-0.4M), three
pealis ol'Jrrotein :rppelrcti in the eluted fractiorts rvitlr one peak of chitinase
activity lncated in the secon(l protein peak (ligure-l). Fold of purification
was 9.2 in this step rvith

---o- Refer to enzynE 70

Fra ctions number(5 ml/tube )

Frgure(l):DEAE-ccllulosc chromatographv ol' Sarrutiu pl),mutltico chittnase

23.80 recovery. Gel filtration chromatography with Sephadex G-75 was
the next step of chitinase purification. The eluted fractions of this step
contained two protein peaks, only the first peak contained the chitinase
activity (figure-2). Fold of purification was 13.6 and 18.90 recovery. The
increase in the specific activity for chitinase may refer to the efficiency of
the purification process and the decrease of the contaminating materials.

Chitinase was isolated from the cultrrre filtrate of Serrstio
morcescens, Fusorium and Streptomyces and purilied by using ion-exchange
chromatography and gel filtration as mention by(8,15,16).on the other
hand, Pseudomonos oeruginosu chitinase rvas purified by using ammonium
sulfate and DEAE-Sepharose 6B(6).Serrutiu chitin:rse shorved high
sequence hontology rvith chitinases front Bocillus itncl Streptomycss(1J1.

The recovery of chitinase in this study rvas compared rvith other
studies and it was found that it rvas higher thnn the recovery that lvas
obtzrined by(7,17) lvhich I'ound that the recovery \vas equill to 12.8 and
16.5'%,respectively, also this enzynre was purilied froln Pseudttttrttnrts
uerugitrosa and Vibrio hurveyi rvitlt recovery equill to Tantl l0(Zr ,espectively
(6,7).
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I.'igrrr.c(2):Scllhader(i-75 chrorn:rtogr:t;lltr ol'Sarrrtlitt 1tl.t'tttutltit'tr cltitittase

El'l'ect ol'sonte Itraterizrls trll(l llletal iolts Otl chitinase :lcti\ it\':
Chitin:rse of Serruliu pl.t'trtulltic'rr u'its tre:ttetl tritlt ltt:rny bivalent

cationic nletals. Sonre of tlrese nretals showed activatiolr el'l'ect,others had

inhibition effect.Hg**,Ag* and Cu** inhibited chitin:rse activitv to 50,50 and

20To,espectively. Also 2-mercapto ethanol and glutathione inhibited
chitinase activity to 20 and 50'/, (table-2).While the other metal ions

(Ca**,Co**,Mn**and Ni**) increased chitinase activity to the double,hence

the nretals can be evaluated as activator compounds for chitinase activity.
In addition,Triton X-100 increased the activity to more than 2Uoh.This

result may prove that chitinase was metaloenzyme.
In a study done by (7,18) found that Cat"co'* and Triton X-100

stimulated chitinase activity up to 20%o,rvhereas Ag*, glutathione and
iodoacetic acid inhibited the activity up to 50°/。。

TllrottEfむft of SOttp materials and metaliott on chitinase actlvity
ⅣIaterial Concentration Renrainine activity (7o

CaC12 10mM ★200

CoCl, 10nlⅣl 200

MnCl, 10nlⅣl 200

NiS01 10mM 200

AgCI l0ntlVI 50

IIg(〕 12 l0nrM 50

CllS04 lOnrM 20

Tl‐iton X-100 10/。 130

2J       l」_些 ____
gillt21thione     1   1%)
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Sttrrling the Antimicrobial Eflect of Probiotics on
Bacterial Causes of Acne

Kawthcr H.lhrahem AL- llajclan
l)cpth.of microbiologv.Collegc of Science AL- Must:tnsiriva urtive rsitr
(llcccivcrl 301712006- Accpted 61612007\

It,a)ijl

., -r i,-:1 r ,rs=Jl ' ; q_9+':t 6ljjr-4ll CJll_l ;.,.L,*lt +J.l+till p JJaill a-trrJt ,-,t^-l

,Propionibucteriunt ocnes )?\)i A;,,A 4++JJl !-;sJl a,ot-r rJl r'i\l

. (Stupltylococcus fiureus, Stophylococctts epidermirlis

(%100)i+---ii Or*lLlr.rlSJlJ O:d^+iYl 6JLir.cJl€1.JtL a.Jj*:Sill c.,Yj.lJ L*U"'tt u4re -4-El

rtl.rr .:^^ oL-!l a-U^*t,-, its r ^i.(%77.7) C;*1Ul-r-DUl (1oJLi- ii *i,-, :lS t4

f tilf ;U a'I*t J$, ar-*S 3U3 r-. i**.x Cil, ".^.Si }iJ*

l.g-hl *Jl c# 4-rJJJl oljj-r-"ll .Y}-c i :'l f-l
4+.j sl,-]il (G lu coseYeastExtractPepton,M a n Ro gosa S h a rpeb ro th )t-sorrlt
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ABSTRACT

The study included detecting the inhibitory nbility of some
probiotics(Loctobocillus ucidophilus, Bifidiobucterium hifidiunt
,S u c c h o ro nry c es ho u I u rd i i o n d S occ h u ro nlr, c a s c e rev i s i o e 1 tgtinst sonte

acne p:rthogen especi:rlly graln *ve bacteria (Propionihuclerium ucnes ,,

S ( u p h.y' I es' oc c u s o u re uslrnd St u p hy l u u r r rt s e p i d e rtn i d i s)

Susccptibility test of bacterial isol:rtes to snnrc antibiotics shou'etl tr

considerable resistance to Anrpicillin itntl Clintlanrycin
(100%,) , rvhile(77.7"1,) to Erythromycin. They were rnainly sensitive to
Cefot:r x i nr e,,Ofl oxa c i n,Ci p rofl ox:r ci n a n tl P i pe ra c i I I i n

tazobact:rm( I007u).
To tletect the best incub:rtion time rvhich gives tlre highest inhibitory

eflbct,prclbiotics isolates were grown in(Glucose Ycast extract Pepttln/



Stitlirrg the.\rrtirrricroliirrt Llliict ol l'r'ohiotics on llit(trlt'i:rl( iruies,,l \errt
K:rstlrcr ll.

nn(l \lan llogosa sh rpr: ) broth nredia lirr r:triotts incttbatiolt
pe riods(2-1'{8 xnd 72)hrs. to ()htnin the highest inhibitorr cll'cct to thc
probi()tic liltrates and their cotrcentrittcs on bilctcrixl gro\l th.

The result shorved incubation pe rio(l of (-ltihr.) w:rs fhe best
incubation period for probiotic to produce inhibiton nlirtcrials against
xcne pathogens, 1}'hile their concentrated filterxtes (l and 2 ltrlds)
cx h i bi ted bcst in h i bitory efl'ects tha n u nconcen tratcd li I ter:rtes.

INTII.ODUCTION

Acne is a(lisordcr resulting from the irction of hornroncs on thc skins
oil glands (sebaceous glands),rvhich leads to pluggctl porcs an(l
outbreaks of lesions conrnronlY called pintples.Acne lesions usually
occur on the lirce,neck,back,chest and shoulders(l).
Wilson in 1842 rvas the first physician to usc the tcrm"Acne
vulga ris(2)".The basic acne lesion called the contedo,is simply an
enlarged and plugged hair follicle, there rvas man)'different trcatment
of :lcne d isease,incluJ ing topical cleansers,topical keratolytic
agents,topical and oral antibiotics,anti-androgen agents(3)

Antimicrobial therapy lvas at the cross roads,drug development is
palpably slorving and antimicrobial resistance is inexorably
increasing.there \vas several non-antibiotic approaches to the
treatment and prevention of infection(4).Probiotic therapy uses alive
and non pathogenic microorganism that exert appositive influence on
the health or physiology of the host.They consist of either yeast or
bacteria,especially saccharomyces and lactic :rcid bacteria(5).The
elTect of probiotics cirn be direct or indirect through nrodulation of the
endogenous flora or the immune systenr (6),pro biotic bacterial
strnins,,such '.ts Luclohucilhr.s :rnd BiJidobucteritrrr hnve demonstrzrted
:rprotective role in sevcr:rl a n inra ls.Severa I nrcchanisnrs h:rvc been
proposed by probiotics nrly exert their benefici:rl activitr',including
competitive erclusion of bacterial atlhcrcnce or transluc:rtion or
both,release of b:rcteriocidine and lactic acitl,rvhiclr can inhibit the
grorvth of p:rthoge n,protl u ction of butyric acitl anrl antioritlativc
ell'ecrs (7).

-l he ainre ol' this stu(l)' \l':ls to tlctcct antibactcriirl actir itv ol' sonre
sclcctablc probiotics(lactic acid bactcria antl vcasts) antl the best
incub:rtion periotl for probiotic under this sturh' to .;bt:rin the highcst
inhibitory cffcct against sonre of bnctcriirl c:ruses of acne.

|()
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\'L.\TIIltl {L and MIITHODS

Ilactcrial Isol:rtes:
Atotal of (22) isolates of granr *ve bacterizr \l'ere collected from

rrretlicul citt hospital.(9) isolatcs from each of the following:
(-l) Propiotribuctcrium uc'nes,(31 Stuplt-y,lococcus oureus (2)
S tup h-1' I o c0 L'c us cp i d e r nt i d i s

Clinical isolatcs \1ere identified at the lab. Ii1' classical nricrobiological
tests(cultural,nrorphologic:rl :rnd biochemical tests),to confirnr our
resrtlts by using A PI STAPH system for stuphylococcus
isolates,API20A sy'stem for propionibocterium isolates according to (8).

Probiotic isolates:
Acomnrercial brand of rezrdy porvdered of probiotics \vere

usecl :( Sacchorontyces boulordii,Socchurontyces cerevisiue (bzrker's
yeast),Zcctobucillus ucidophilus and Bifitliobacterium bifidiunr) from
College of Science-Al Mrrstansiriya University.

Antibiotic Susceptibility test:
Antimicrobial agents susceptibility test by disk diffusion lvas

performed by the procedure recommended by the National Committee
for Clinical Laboratory Standards(9).Interpretative chart for disk
diffusion tests \,vere these described in the current National Committee
for Clinical Laboratory Standards documents(10). The following disks
\vere used:
Clindamycin(2pg), Erythromycin(15pg), Ciprofloxacin(5pg),
Ofl oxaci n (5pg), Pi peraci ll i n tazobactam( I 00pg), Cefotaxime(30pg) a nd
Am pici I li n( I 0pg) (A representative d isks from oxoid/En gla nd).

Deternrination of the inhibitory effect of probiotics
MRS broth and GYEP broth \vere inoculated by l "lrof Loctobucillus

ucidophilus,Bifidiobucterium bifidium,Succhuront-t:ccs boulordii und
Succlturontysgt cerevisiue (b:rl<er yezrst) cultures then incubated
:rn:rerobicnlly and aerobically at 37"c lbr v:rrious periotls of
tirncs(2-l,48and 72)lrrs. respcctively( I I ).
Alter incub:ttion tlte culture were centrifugcd at 4500 r.p.nr to get

srrpcrn:ttant rvhiclt filtered through nrilipore f-iltcr unit(0.22pnt).then
the rvcll dilfusion method that mention by (12),rvas used on nutrient
agar.tlrc plate rvas inoculilted rvith 0.lml of pathogenic bacteri:r by
usiltg spreitder bt,cork porer(5nrrn) u'ells \l'ere nratle in nutrient:rgar
ancl lilccl by the I'iltcratc of llrobiotic isolates lrefore irtcubatetl :rt 37"c
fur 24hr.the inhibitioll itreil ilround thc rvell w'as n)eilsurcd by(nrnr).the

ll
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liltrate \\ as conce ntr:ttctl by' the f'reeze-tlrr e r (tlne :ln(l tu'o tbld
concentr?lti()n) antl the rrell dilfusion methocl \tits repeate(l to detect
the etfect ol'concentrated filtrate ag:rinst the p:rthogenic b:rcteri:t.

RESULT ANd DISCUSSIO\
Out ol'tuentv t\to ol'granr *re bacteria ollt:rined (9) isolates \\ere
irlentifietl inclurling (-l) Prupionihuc'tariu:rr acnc.s.(3) Stuph.l'loc'occus
u u r e u s,(2) S I u p hy I o L' o (' c u s a p i d c r tt t irli.s respect ir elr .

The itntilnicrobial agents susceptibility test of the isolates lvere
perfornrecl ag:rinst (7) clifferent agents inclutling :Anrpicillin (AMP),
Clindarnycin(DA),811'thromvcin (E),Cefot:trinre (CTX), Ofloxircin
( O FX ), 1)i 1le r':rci l l i n Taz-ob:tcta nt (TI'Z),a ntl Ci p rollo rac i n(C F).

Our results lrare bcen shonn(table l),that all bacterial isolates trnder
this study \vere sensitized to ofloxacin,cefotarinre,piperacillin
tazobact:rnr and ciprofloxacin, rvhile thel' \\'ere mainly resisted to
clindamycin,a mpicillin,and eryth romycin.

0 FX:olI ox a c i n,C F:c i p rofl o x a c i n, E:e ry th ro m y'c i n,T P Z: pipe ra ci I I i n
ta zo b a c ta nr, I)A:c I i n d :r nr y c i n,CTX:cefo t:r r i nt e,A NI P:er rn p i c i I I i n
ll:res is tir n ce,S:se n s i tive

Agreat vitriation in tlre rcsponsc of isolates to rvaruls the
probiotic ljlterates ( un concentritted, corrccntrrtcrl (l lblrl,2lbld) n,as
obscrvccl(ta ble 2,3,.1,5,6,,7,8,9,I 0) .

The antinricrobial activitl' of probiotic isolatcs agairrst testing
bitcteria on (MRS ancl GYEP )broth ltrerlia urrtler (2.1,48 and
72)lrrs.incubation \\as cstirn:rted bv using uell tlill'usion lnethod.

Ri.fidioltuctariutrt bi.fidiunt trtd Lucttthut'illrrs ut'iiltrythilus
shou'etl lntirnicrobial activitv lletter than otlrcr probiotic
(Suc't:lrurottt.t'ces boulurdiiarttl Sacc'lturotrr_t't'es c'cravisiucl l\lterates.(P4.

ab 1):Antibiot c Suscerrtibility Test o sol:rted Bncteria
---=-{ntibiotics
Bacteri:]-------,..---

oFx CF E TPZ DA CTX AMP

P.ocnesl S S R S R S R

P.ocnes2 S S R S R S R

P.ucnes3 S S R S R S R

P.ucnes4 S S R S R S R

lS_,1rgr9_usl_
I S.oureus2

S S R S R S R

S S R S R S R

S.uureus3 S S S S It S R

S.epidertnidisl S S R S It S R

I S.epidvrmidis2 S S S S Iミ S R

r2
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uL'ttas,P2-uL'nas ) isolatcs \\t:re the nrost testing bactcri:r elibctive,w'hile
(S2.uurcu.s) isolatc u':rs tlre lcast cfl'ective one(1'able 2 ancl 3).

()tlcs et ul.(13) tlcnronstrated tlrat probiotics strains h:rcl

inhibitetl p:rthogenic bactcria both in vilro tnd in vivio through several
tlil'l'ercnt rttechurtisttts ll) antagonize pathogens tlirectll,' through
procluction of antinricrobial ancl antibacterial compounds such zls

llutyric acicl and c1'tokines.
Atter (48)hrs. incubation, the Jrrobiotic isolates exhibited

increasetl inhibitory efl'ect ag:rinst b:rcteria isol:rtes compared lvith
(21,72)hr.t\'loreover, thcre \f ils an observirble antirnicrobi:rl effects of
Bi/itliobuctcriunr hi/irliunr artcl Luctobucillus ucirlophilrr.s filterates on
(Pl.ucrrcs,P2.ucrtcs,P-l.ucnes) isolates than other bacterial
isola tes(S 2. u u re us,S. I ep i d e t' nr i d i s,S 2. cp ider nt id i s).

As :rrcsult of,incubation period (48)hr. \vas the best incubation
period for probiotic isolates(t:rble 6 and 7) to produce inhibitory
material :rgainst pathogenic bacteria :rnd concentrated filterates of
probiotics shou'ecl highest inhibition zonc against bacterial isolates
under this study conrpard lvith un concentratecl one (table
3141617 19rl0).

Coconnier et ol.(l-{) reported that the culture supernatant of the
Loctobacillus ocidophilus produced an antibacterial activity against a

lvide range of gram-negative 'and gram-positive pathogensis it
decreased the in vitro viability of Stuphylococclts aureus,Sslmonellu
typlrinrurium,Shigellu flexneri .」Escr2′″′ε/2′″    cο′∴Klebs′

`〃
″

pneumonioe, Pseudomonss oeruginoso ond Enterobucter spp
As well as antibacterial compounds produced by

Bifidiobacterium \vas found to be alipophilic molecules with
:rmoleculzrr rveight of less th:rn 3500(15).

Otherwise ,Gan et ol.(16) hypothesized that specific probiotic
strain of lactobacilli rvith knorvn anti infective properties could inhibit
S. o ure us ind ucecl surgicaI lyou ncl infection.

Succhorofit.ltggs cerevisite (brelvers :rnd b2kers ye:rst) h.s been
rused in clitssical foocl f'ernrent:rtion applications (bread,bccr,yeast
extr:rct,vitanrins,rvins,distilled spirits). Saccft urotn-ycas cerevisiue \v:ls il
riclt source of B- vitarnins and clrrorniunr.So,C:rnracho-Rrtiz et ul.(17)
rcported tlre use of ye:rst ils il potential biotherapcutic irgent lbr
chronic lcne:rnd fururtculosis trcittrttcrrt.nrctlicinal l,eirst proclucts
consist of the driecl cell of Socchurottt-l'ccs cercvisiue or their
cttrztcts,the gcrrnirn conrnrission E approvetl thc usc of breryers vc:rst
iIS a suJrplenrcnt lbr treating chnxric f orrns ot'acrrc( l8).

In adrlition, Ilornet at ul. (19) rcportecl that Sac'churonr.y,ces
boulurdii erertetl an itnt:rgonistic :rctivitl' :rgainst bacterial suspensions
of K. p n e tr m o n i u e,Ps. u e r u g i rt o.srr a n d S. o u r a u s.

13
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Talllc(l t: Il'li'ct ol' ['nconccntruted Filte r:rtcs ol' I)robiotics(2:1hr) on
.\crte I':rtltogerts

t\i;--
| \1,,,t1,,,:.r.,''.

l)i:rnrctel' ol' inhibi(ion zonc (ttttrt ) ol' actrt ;litthogelts

Slttltltylttcrtt't'tts Prrtpittttilttrc'larittttr Slrrlth,t'lrtt'ttccus uuraus
tltitlt'rrrritlis (t(_ttc\

ιげ ″ml‐ ―

S. hottltrrdii

S. carar i.s itta

(-):no inhibition zone

Table(J):Iil'l'cct of Concentratctl Filte ratcs (2 loltl) ol'l'robioiics(2{hr) on Acne
Pathosens
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Table(3):Eflt'ct of Conccntrltcrl Filteratcs(l lbltl) of I)robiotics(2Jhr) on r\cnc

Acrre
at hclge ns

Probiotics

l)i:rrneter of inhibition zoue (ntnr) ol'acne p:tthogens

Slupltl'locrtccus
enidermidis

Propionihucleriunt
ficnes

S lup ltl' I ococc us o ure us

1 2 1 2 3 4 1
，

一 3

L.ut'iloph ilus 17 19 ５́，
“ 18 25 20 16 17

B.hiJirliunr 23 18 20 25 23 26 20 17 18

S.houlurdii 一５ 12 16 20 17 17 一３ 12

S.ceravis ittc 16 18 17 ´
Ｄ

一
Ｄ

一
Ｄ 13
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on Acne Pathogens
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Table(tl):EIIbct of Lin concentratetl Filterltcs of I)robiotics(72hr) on
Acne Pathogens

l)iulrre (e r ol'inlril'itiotl zorlt' (ttllrl ) ()l rtctlc ;tittltoge lts

ls I rz I ls I 16

' B.lti/itlitttrr

|  |
17 1 15 1 - 1 18 1
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P石呵

11 1

S.ce rcvis itra 27

(¨ )=nO inhibition
Table(9):Effcct Filterates (l fbld) of Probiotics(72hr)
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(―)=nO inhibition zone
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Prevalence oI Trichomoniasis in Baquba City
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ABSTRACT
This is study investigated the prevalence of rrichomonas

voginolis in Baquba city. vaginal srvabs rvere obt:rined from 200
females, urethral discharge from 150 males and examined by the wet
preparation and culture methods. Trichomonus vuginalis was
identilied in 25 female subjects (12.5%) with vaginal discharge.
Pregnant women showed the highest rate (16.4%). The next highest
infection rate (13.3%) was noticed during the menstrual years.
Women aged over 40 years showed a rate of (4.8). A total of 150
males were also investigated, 90 (60%) presented rvith urethral
disclrarge and 60 (4001,) \vere apparently healthy ancl asymptomatic.
Anrong those with discharge, infection lvas identified in 6 subjects
(6.7" ), against 2 (3.3%) among the :rsymptomatic subjects. The
majority of positive cases lvere in the age group 2l-40 years.

INTRODUCTION
Gcrnital trichornonizrsis is :r sexu:rlly translnittetl tlisc:rsc affecting

nrcn :rnrl women. A frequency of 201'1,-30"1, in sexual partners of
inf'er:ted \vomen has been reporterl ll l. Tric'homonus vttginulis
infection typically elicits an aggressivc local cellular inrnrune
response rvith inflanrnrertion of the vaginal epithcliunr :rnd exocervix
in women zrnd the urethr:t of nren 121. Most patients lvith
triclronronas infection :rre as)'mptonrzrtic or rlrildll' svnrptomatic l3l,
tlrer':tre likely to continuc to renr:rirr scxually'lctive in slliter of
inl'cction. Stuclies suggrst th:rt approxirnately 50-70"1, of persons rvith
T. vugirrulis have subclinical infection I3l. It is rarelv reportecl in
f'enrales before puberty :rnd after menop2luse, but is conrnron during
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the child-bearing vears antl peirks tluring pregnxnc) ll.{1. It causes

up t0 l5"h of cases of non-gonococcal urethritis in ltlen lrll.
Men 2lre conlmonl)' asvnlptonr:rtic carriers ol''l-' \'aginalis.

Sr ntlltutus lna\ al)l)ezlr in cltronic alld rlcrltc lbrnrs l5l.
f)enrolstration of this organisnt in tncn has :rluzrt's been dilllcult l5l.

The present stud)' was chosen because ol'the lack of infornratirln
:rylilable on urogenitzrl trichonroniasis in lraq. Onlv three studies

h:rve been ctrrried out among women, in B:rghdad [7] and in Mosul

[8f :rnd in Erbil [8] provinces ]vhere incitlences of 19.loh,9.60/" and

lT'h respectively \1'ere recorded. There hilve been no studies

concern in g u rogen ital trichomon iasis 2l nrong ntit les a ntl femtlles.

Aim of stucly :- Is to ev:rluated the prevalence of Trichomoniasis in

Baquba city .

SUBJECTS and METHODS
Women: Vaginal stvabs lvere obtained front 200 fenrales, ages (8-59)

years and 150 males ages (10-60) years with or \fithout urethral

clischarge exanlined by' the u'et preparation and culture methods

Cultures lvere carried out on Trichomonas medium No. 2 (oxoid)

incubated at 37"C and cxamined at 48 and 96 hours. Full information
including age, gravidity, parity, complaint, marital status, family,

social and past medical and obstetrical histories were reported.

Samples were examined by the wet preparation and culture methods.

Healthy men were screened for urogenital trichomoniasis by urine

examination. After centrifugation, the sediment lvas examined

microscopically and inoculated into the Trichomonas medium.

Specimens were incubated for 4 days at 37oC and examined for the

presence of T. vuginulis.
RESULTS

TIre inciclence of T. vaginulis anrong \vomen rv:rs found to be

12.5o1,, Table (l). Pregnzrnt \1'omen show'ed the highest incidence

(16.4,,1,). A high inl'cction r:rte (4.8"/o) u'as irlso evitlent during the

nrenstruul y'eitrs (l l-{0 years). Wonren ne:lr or postlttenop:ruse (over

-[0 1,ears) shot etl an incitlence of (Table 2).

Table (l): Distribution of 200 fenrales rvith uretlrral discharge
in relatiolt to ntenstrttal Itistorr'

I) rcgtt it tt t

Non-pregnitnt
l:rctating

postmenop:rus:r I

Prc-lrubcrtt'

)0

75

40
21

9

12

10

4

1

1

16.4

13.3

1()。 ()

4.8

11.1

No.positivc ' " ptlsitiveNo. cxarninedN'lcnstrual histon'

'l'otal

20

12.5



Agc and rnarit:rl
st:rtus

No. eranrined No. positive o/o positive

Agc(yetll・ S)

1-10

11-20

21-30

31-40

0ver 40

6

20

73

61

40

1

6

13

5

2

16.7

30
17.8

8.2

5.0

Marit:rl status
M:rrried

Single
Widorv

76

18

6

12

1

1

15.8

5。6

16.6

Total 200 14 7.0
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'fable (2): Distribution of 200 f'emales rvith urethral clisch:rrge by age
:rnd bv m:rrital status

Of 150 nrales investigated at the nredic:rl clinics visits,90 (60%)
presented lvith urethral discharge and the rentaining 60 (40%) were
apparently healthy and asymptomatic. 7i vuginalis was identified in 6

subjects (6.7%) of the symptomatic group, and in two (3.3%) of the
asymptomatic group (Table 3). The majority of positive cases were in the

age group 2l-40 years.

Table (3): Analysis of males examined by age, presence of urethral
discharge and fZ ′″α′i

2007

in this study tlre
parts of the rvorlcl but
public health point of
Unitetl St:rtes [9], the

DISCUSSION
rirte are lou'er thzrn those reported in vzrriotts
they still represent an inrportirnt level fornr the
vierv. Fligher incitlencc ltas bcen reported in the
United Kingdont, arttl I'ol:rntl. 'this vitriation

ISC e and presence o r′
″ S

Age
(years)

Men with urethral
discharge

Apparently
healthy men

Total

No.
exanrinecl

No。 (%)
Oositive

No.
examined

No。 (%)
positive

No.
e xanrinecl

No.(%)
DOSitive

15-20

21-30

31-40

0ver
40

15

32

25

12

1(6。 6)

つ

(5。
3)

2(8.0)

1(8.3)

10

16

26

8

1

0

(6.3)

(3.8)

0

1

25
54

51

20

1(4.0)

4(7.4)

4(9.8)

1(5.0)

Total 90 6`6。 7) 60 2(3.3) 150 6(6.7)

つ
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nra\' lrc e rplainctl br' :i tlill'erence in hr gienc antl sanitation and in
scr rur I rcl:rtiotts lrelbt'c nt:trrirge.

Screening [)rogrxrns using scll'-collcctcd r agin:rl srvurbs [0] for
culturc nrll l,e responsible method Ibr such an cffort. An alternative
approach uould bc to first usc nloirnt eranrination, u'hich is

relativeh, easill antl inerpensive I I I, folloued by culture lbr
specimcns th:rt arc ncgative in .r'ct nrount. llecent developnrcnt of
scnsitire :rntl specific urine based diagnostic tcchnique c:rn cnhancc
both the 'r'ieltl antl e:rsc of scrcening cllirrts I 10, I I I.-fhe uet prep:rrations nrav tre reJrl:rcetl in tht' near future by
ncuer nrethods such as ELISA or the tlirect lluorescence antibody
tcst or PCR. Until the scnsitivity, specilicitv and cost of these newer
tcchnirlues ilre defincd outside thc reselrch ilren:I, the lyet
prcparation and culture nrcthotls n ill remain the I'irst diagnostic
tools l l 2l.

In this study observed a higher infection rate (16.4%o) in
Pregnant lvomen. This may be attributed to the hypertrophy and
hyperplasia of the vaginal epithelium, as well :rs to the increase of
glycogen deposition in such cells, produced by high estrogen levels
[12, l3l. The presence of a relatively Iarge number of positive cases
among recently married females is clearly the responsibility of their
husbands. In rare cases, the infection may be acquired through
innocent means, such as toilet facilities, medical instruments or
exchange of underclothing [31. Other factors such as susceptibility
of the host, his physiological condition, the virulence and size of the
inoculum, as tvell as social habits and hygiene conditions, might have
an effect on the pathogenesis of T. vtryinolis ll4l.

The isolating T. vaginulis rvas higher rvhen the patients presented
rvith urethral discharge, urine examination yield lorv success for
isol:rtion [2, l4l. Holever, 34%o of men affected rvere sexual partner
of rvonren infccted rvith parasite.
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ABSTRACT

Solid tumor is frequently acconrpanied bv a tlepressed cellular
ancl humoral immunity. This study analyzed changes of some of these

factors in colorectal cancer patients. Imnrune parameters \vere

assessetl by mezrsuring the lynrphocyte percentage of CD3, CD4, Cf)S,

CD{iCDS r:rtio, :rnd CDlg by direct inrnrunofluot'escence test in (-10)

patients rl,itlt colorcctirl c:lncer cornpilretl to (35) healtltv contrtlls.
Lt,rnphocvtcs \!'ere in the nornr:rl rilnge in patients :tnd controls
groups. Horvever, tunlor p:ltients sltou'ed ntln-significant
ly,'nrphopenia in comp:rrison to controls group. There \l'ere no

signilicnnt tlifferences in the percent:rge of CD3 T-cells :rncl CDl9 B-

cells betrveen patients ancl controls. Whereits there ll'ere significant
decrc:tse in the percentirge of CD{ T-cells antl CD-t/CD8 rrttio

11'><0.001), on the other hancl the percentage of CDS -f-cells \1as
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signil'icantlv irrcreased (I'<0.00I).'f hese lintling suggcst that colorcctaI
tunror establishment and progression results in a rnalfunction of the
inrnrune systenr, and underline the inrportancc of elucidzrting in
details the mechilnisms of imnrune motlulation in czlncer patients.

INTITDUCTION
'l-lre interactions betu een host imnrune s1,'stern and rnalignirnt

turnors ure very complex, and it h:rs bcen reportecl that malignant
diseases are
lrssociatecl rvith decrease immune competence. Furthermore, changes
ilr the irnrnune svstem h:rve:rlso been clenronstrated to influence the
prognosis of the patients (l).
Ly,nrphocytopenia in patients rvith neoplastic diseases has been
associated rvith poor prognosis (2). Decrease in peripheral
lymphocyte counts in patients lvith breast cancer had been previously
:rttributed to the effects of racliotherapy on T-cells, similarly,
lymphocytopenia primarily found in advanced carcinomatosis, had
been attributed to the lymphocytotoxic effects of chemotherapy
and/or radiotherapy (1).
Recently, evidence has been presented indicating that decrease in
lymphocyte counts in patients with colon and breast cancer are
independent of treatment and that there is an inverse correlation
between tumor stage and levels of pretreatment peripheral
lymphocyte counts (3&4).

Patients with malignant diseases and additional immune
suppression may have an increase risk for the development of
postoperative complications, particularly infections. Therefore,
aclequate preoperative monitoring of essential immune parameters
might identify patients rvith suppressed inrmune function and help to
select patients with a high risk of postoperative complications.

Furthermore, immune-modulating therapeutic strategies might
le:rd to an inrprovenrent in the prognosis of these patients (5,6).

I'}ATIENTS and METHODS
Putients:
The present stucly included 40 Iraqi colorectal cancer (CRC)

p:rtients (18 females :rnd 22 mirles; nreiln ilge 5l years, rangecl
betrveen 2l -81), they were rrttencling the Gitstrocnterology and
Flepatology Teaching Hospital. Comp:rred rvith 35 healthy :rges ancl
sexes \l'ere rn:rtchetl control group.
Nlctltotls:

Dirccl Itrrttrtrnofluorescence Test (DI F7-)

つ
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Lcukocvte surl:tcc nlolcculcs (CD-antigcns) ucre itlcntificd bI DIF

technique using specil'ic lluorescein labclcd nronoclttnll antibodics

including rnouse irnti-hunr:ln (cl)3.! cD:1. cD8) ',|'-cells antib(xlies and

CDlg ll-cell antibody.
-l-he crite ri0tr lirr inrrnunot'lu0resce ncc positir itr \\ iis tl)(r l)rescnce of

nllnrerous l'lrroresccnt spots arrangcd oycr the srrrlitce ol' the ccll'

f'luorcsccnt caps \l'erc nlso sccn (7).

Stutisticul utt ol)'sis :
It u':rs lrsscssed using paire(l (t-test), ftrr cxploration of the

statistical significancc of difference in mean betuecn t$o groups'

II.ESULTS
Peripheral lyrnphocyte counts rvere ev:rluated in {0 patients with

CRC comparcd rvith 35 healthy control group'
There rvas :r slight, but not signilicant decre:rsed (p < 0'0001) in the

percentagc of lynrphocyte in CIIC p:rtients [202 ] '7t960'661 as

compared to control group [2289.8+879-121, table-l'
Tabie (2) pointed out to non significant differences (p < 0'000t) in the

means percentage of CD3 T-cell and CDlg B-cells betrveen CRC

patients [60+ll'3 & l8-3+1.85 respectivelyland healthy control

iOS.O+tZ.S & 17.6+1.79 respectivelyl. While the mean peripheral

Llood of CD4 shorved significant decrease in CRC patients [19'9*4'11
in comparison rvith healthy subjects [40.9+J.l l. On the other hand

the mean of CD8 revealed significant increlse (P<0'001) among

patients rvith CRC 13t.7+4-21 when compared rvith control group

[20.0+1.91.
Regarding the nrean of CD4/CD8 ratio in patients and controls, the

present stutly showed significant decre:rse (P<0.001) in CD4/CD8

ratio among CRC patients:rs compared to healthy control' table 3'

Table-l: The differences in mean percentirge of lymphocytes count

(cell/cu.mm) bettveen the patients rvith CRC and healthv group'
Colorectal

cancercases Healthy

no.=40 Control no.=35 P (t'test)

Lymphocyte count

Minimum

Maximum

Mean

SD
-NS: non signilica n t

980

5772

2289 8      NS★

879.12

230

5100

2021.7

96066
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'l-:rble-2: -l-he clillt'renccs iIl nte2ln percentagc of'('l)3, ( l){, (ll)8
&CI)19 (cell/cu.mnr) betrveen patients \f ith CIIC irnd healthl' group.

Colorectal
cancer cases Healthy

no.=40 Control no.=35 P (t-test)

CD3 T-cell

Minimum

Maximum

Mean

SD

CD4 T-cell

Minimum

Maximum

Mean

SD

CDB T-cell
‐■■‐■‐|‐ Mihimi“ |||‐   ■|‐・ ‐‐1311■ |

Pく0.001

15 ■
‐‐

22

18.3

1,85

57

65

61.2

11.3

14

28

19.9

4.1

59

72

68.6       NS★

12.5

３８

４７

４０

，

９

４

．

‐

45

34:7

4.2

18

23

20.0

1.9

Pく 0.001

CD4/CD8
RariO

O.5

つn

Maximum

Mean
SD

*NS: non significant

Table-3: Comparing the CD4lCDS ratio in the two study groups.

cD4
Mean

19.9

4.09

・      12

19

17.6

1.79

NS'

Study Groups

Colorectal cancer (40)

Healthy control (35)

CDB

Mean

34.7

20.0

P rT‐ festl

Pく0.001

Maximum

27

‐SD
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I)ISCUSSIOIi
Flnulncr:rtion of T antl B lymphocltcs subpopul:rtions hirs been

reported to bc uscful indicltors of inrlnune IIlolltllation rcflccting the

stage of nralignnnt colorectal disease (J).
'l'he prescnt sttttlv lirtrntl th:rt pltients u ith colorectll canccr har e

a slight, but not signiticant tlecrcasc in the perccntage of h'mphocl tes

c<,unt (ccll / cu.mm) conrp:rred to hcalthv control. This finding
corresponds to that of cthcr rcports (8&9).
In :rgrcenrent rvith previous studies (8.9 &10)' the present data

demonstrate the prese nce of an immune dlsfunction in patients with
CRC manifesting b-v., non significant decre:rse in CD3T-cells'
significant decrease in CD-l T-cells nnd CDJ/CD8 rirtio, significant
increasc in CD8 T-cells. :rs rvell as no diffcrcnces in CDl9 B-cells.

Nlclichar lntl co-rr orke rs pointe d orrt to tlte signil'icant reduction
in CD3, Cl)d, antl CD4/CD8 ratio in CIIC than in heatthy control
(l I ). Horvever, it rvas noticed in addition to the above finding that the
median number of CD4 T-cells in CRC patients rvith recurrences
were significantly lorver in comparison to patients lvithout
recurrences and healthy control, they concluded that that the
reduction in CD4 T-cells occurs before detectable recurrence in CRC
and therefore might be an important paranreter in the early detection
of tumor recurrence in CRC.
These result support hypothesis that tumor grorvth may cause the

destruction of T-cells by a variety of different mechanisms including
Fas- counterattack or antigen activation-ind uced cell death (9).

Similarly to human inrmunodeficiency virus (HIV) infection, systemic
inrnr une actil'ation may' be zrssociated rvith antigen :lctivation-induced
denth ol' peripheral blood lymphocytes leading to CD4 T-cells
lymphopenia (10).
Fuchs :rntl colleagues (l I ) demonstrated that, similarly to patients
rvith tllV infections,, an inverse relation exists in cancer patients
betu'ccn peripher:tl blood CD4 T-cell counts nnd urinary
concentrations ol' ncopterin, rvhich is a nrarker of svstcntic immunc
ructiration. On the othc; hantl Wachte r et al., (12), illustrated that the
control ol'tunror grcu'ih by chenrotherlp) rnxy also inhibit the direct
or intlircct destruction of T-cells. Hou'ever,, some T-cells may be

destroS,ctl by chenrotherlpy :rnd this effect nray bc nrore visible in
paticnts n'ith nornrirl CD,l T-ccll number. It is likell' that in patients
u itlr norrnirl initill CDJ T-ccll counts littlc or no tuntor-induced T-
cell tlestruction is tirking place,, therclbre thc rctltrction of T-ccll
nunrbcr by chenrotherapy may prev:ril.
ln corrclusion these finding suggest that colorectal tumcrr

est:rblishnrcnt antl progrcssion rcsult in a nt:rlftrnction of the inlnlunc
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s\stenl. and underline the importance of elucidatinq in detail the
nrcchlnisnls of immune mo(lulatien in cancer patients.
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ABSTRACT

IVlacroplrage ancl denclritic cells play:r cruci:rl intportant roles in both

innate irnd atlaptive imnlttne reponses.
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We dernonstrirte, further. that a sr:nlipurilied prepilration of
Rhizobiunr trilbli polvsacchilride ( II.PS) u as cxpnblc ol' actir ating
resting pcritoneltl nr croph:lge in r itro. \Iacrr-rphage c\posed to
graded doscs of the puhsaccharide for eithcr 2{ hour or J8 hours,
nranilcsted a highll significant irctil'ation conrpilred to positive and
negative controls. Optimal activation occurrcd at I pg dose for 24

hour and the activation was seen in the large,, intermedi:rte as u'ell as

extended populations of nracrophagc. These activated cells showed
enhanced Candida albicans phagocl'tosis and killing potintials.

In addition , the findings prcsented denronstr:rtc(l a!so,:rn incre:rse in
Fcy receptor expression,, these nctiv:rted nracrophage shorved highly
signilicnnt enhanced intmune phagocytosis conrpared to controls.

The significance of the results are discussed based on the role of these

activ:rted cells in inn:rte and adaptive immunities.

INTRODUCT10N

Macrophage and dendritic cens are the nrst immune effectors to

handle antigens, macrophage play an important role in immune
survelliance as rvell as antigenic presentation through CDld
molecules providing a first step in the activation of NKT cell and
innate immunity (l), Iike rvise macrophage are the first cell to
present antigens through class - 2 and commanding the initiation of
the adaptive immune response. Similar roles could be provided by
dendritic cells, besides they play an essential role in tolerance
maintenance (2).

lnrnrune adjuvzrnts could enhance mircrophage firnction that could bc

ruser-l to help irradicute nonself (3-J), tuntor cells, antl nranv otlrer
inr nr u nc fu nctions,

Prcviousll' \l'e sho\!'ed ln xdjuvrnt activity in Rhizobirrnr trofoli
polysaccharidcs (5-6).

Further, lr e cxtcndetl our obserl'irtions antl u c tlcrnonstrate tl here,
that nrncrophagc exposed to this polvsaccharitlc sho*etl cnhancetl
noninrnrunc:rs rvcll its inrnrune functions,
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MATERIALS and M ETHODS

Mice

Eight - ten u'eehs llalbic nrice of both se\es \1'ere usecl in all
experiments.

Rh izobiu nr polysacclra ritl e

The materiitl \v:rs prep:rrecl essentially ils in (6), nncl stocked in
eth:rnol, S:rlmonella abortus LPS (Signra, Cernr:rny) lvas usecl ils
positive control stinrulator, doses of the poly's:rcch:rride u'irs prep:rrd
in RPMI - 1640 midium (Florv Laboratories, Scotlancl), containing 5-
l0uh fetal calf serum, and antibiotics.

Mice peritoneal macrophages were obtained by injecting 3 ml of the
medium alone containing 5 IU/ml heparin into the peritoneal cavity
followed by massaging the abdomen ancl collecting the exudate cells.
The viability (Trypane blue)as rvell was counting were done using
conventional methods.

Macrophage activation

Microtitration plate of 24 wells (Flow labs, Scotlands) were used to
culture macrophage. Wells containing round coverslips were loaded
with 1 ml of exudate cells contaning 106 cells/ml. Macrophages \ryere

allowed to adhere for I hour at 37oC in a humidified COZ incubator,
rvashed with phosphate buffered saline and exposed to
polysaccharide doses in RPMI - medium.

This cultivation procedure was used to study macrophage activation
(forms populations), according to (7), study phagocytosis and Fc y
receptor expression as will be seen below.

Macrophage phagocytosis of Candida albicans :rnd cnndidicidal
activity rvas clone according to (8).

Fcy expression rvas done using contnlercial anti - D to coat O* RBCs,
:rncl as follows: the recl bloocl cells \vere sensitizecl rvith
subngglutinating quantity of :rnti - D, lv:tshecl thrice, irnd prepared in
RPMI -1640 medium. A ratio of 5:l RBCs:nracrophnge \vlrs used to
study receptor Fc receptor cxpression ns rvell :rs phagocytosis. For Fc

Il. expression stucly, the interaction of itnti - D sensitized llllc with
nracrophirge \vas allorvcd lbr 20 minutes ancl slides \vere prepared for
Giems:r stain. Florvever, for phgocytosis, tlre interaction of RBCs lvith
nracrophage \vas :rllolved for t hour.

う
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Both nonsensitized ancl sensitized ILBCs interaction rrith nrncrophage
lvere run in parelell. Rosetting ilnd nonrosetting macrophrgcs \vere

fixed rvith 47o gluteraldhyde in PBS,, and staincd \r ith Giemsa' 100

cells were counted zrnd flercent rosetting cells xs rvell as percent
phagocytic cells \vere c:rlcu l2rted :rcco rd i n gl\'.

Statistical nnalysis rl'ils done using t-test.

RESULTS

Activation of macrophage lvith graded doses of Rhizobium
polysaccharide

Pcritoncal macrophages exPoSCd in 、itro lo gradcd doscs of

Rhizobium polysaccharide (RPS), sho*'ed rctivation manifested
through their morphological changes. Table l. the degree of
activation rvas highly significant P < 0.001 at I pg and 24 hour
treatment, compared to Salmonella lipopolysaccha ride (LPS) at I
pglml or untreated control cells. The activation is seen in the large
peritoneal macrophage population 62.4 r. 1.4 vs 41.3 * 2.8 LPS

treated control and 61.6 t 1.4 untreated control. The mean number
as well as the degree of significant results lvere also demonstrated at
the intermidiate and extended forms of the macrophage. However, at
48 hours, there was still activation but less than the 24 hour exposure
time.

Induction of activated, candidicidal macrophage

To determine further that the activated macrophage got the ability to

engulf and destroy Candida albicans. Mircrophages rvere exposed to
graded doses of RPS, then assessetl for their phagocvtosis as rvell as

candidcidal activities.

As shorvn in table 2,, there seenls rl dose tlepentlcnt increase in
ingestion and the intracellular killing of 1'cast cells 2J hotrrs post

:rctivation. An optimal dose tvas I pg RPS, lantl "l' phagocvtosis of test
rv:rs 71.3 + 7 vs 55 t J.5 of control I' < 0.05.

In adtlition %o candidicidal activitv rvas 57'3 + 3.2 ol'tcst vs 25.6 t 5.6

of control I' < 0.05. This rvas :rccornplnictl bt' increasetl in nuntber of
engulfed Candida as criterion for :rctivation. 182 +2.61200 countetl
cclls of test vs 351 t7.0/200 counted cells o[ control I'} < 0.001'

The degree of phagocvtosis:rnd killing tlccrc:tsetl at Jtl hours post

activ:rtion., rvith a signific:rnt result at I pg trentrrlcnt tlosc also.
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Increitscd erpression of Fc gammir receptor (FcyR) in activzrted
macrophage

fhe degree ol' FcyR expression in IIPS activated nracrophage was
studied. Red blood cells sensitized rvith an IgG anti - D antibody
were used and the criterion of rosette fornration wils assessed.

As shorvn in table 3, an optim:rl dose of I pg was shotvn to :rffect a

signilicant P < 0.05 inerease in resettecl nracrophage number.63.7 *
4.6 in test vs 47 + 3.0 in control, and the same dose alfected a

signific:rnt P < 0.05 increase in oh phagocytosis as rvell as immune
adherance. 1264 + 18.2/100 macrophages vs 542 * 15.6/100
nr:rrophages of control P < 0.001. The significant activation proceede
during the 48 hours postactivation.

In table 4, shown the nonimmune attachement of non IgG
sensitized RBCs. The results presented in this table show that I pg
activated macrophage brought about increase in o/o resette forming
cells, o/o phgocytosis attachement in the test compared to control, in
both the24 and 48 hrs. postactivation.

In addition, lpg activated macrophage showed an increase adherance
to sensitized O - RBCs compared to nonsensitized O - RBCs and the
activated form was the highly potent compared to intermediate and
extended forms (Fig.1).

DISCUSSION

Several reports described the nonspecific activation of macrophage
and many stimuli were used as activators (adjuvants) including LPS
from Escherichia coli (9), glucan from yeast (10), holvever, toxicity of
lipid A in E. Coli LPS (Kiener etal 1988) zrncl diffeculty in extracting
yeast adjuvant components encourged to search for alternzrtive. In
our previous reports Rhizobium polysaccharide fullfil the need for
easy source of activatirig acljuvant (5-6), in this report rvc extend our
previous findings. The results sholvn in tnble I provicle evidence that
there is a close tlepenclent actvation of resting peritoneal nracrophage,
rvhich nreilns that there is a target for the RPS used in the
macrophage, horvever, indepth experinrent, are requirecl to aclress
this notion. Nontheless, a dose of I pg was potent to activate a

population of large macrophage and tlre polys:rcch:rricle usecl was
supcrior to th:rt of S:rlnronell:r LPS used as positive activator, at a

conlpar:rble dose. (Table l), the :rctiv:rtion :rnd its irssociation lvith
nrlcrophagc r,olume \v:ls demonstr':rtecl (l I ).

一うう
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ln further subscquent e\l)erinlcnts, optinlxll\ xcti\ xted ntacrophltge
shou'e(l enhlnced phagocr tic uctiritr, :tssociatcti rrith increased
killing of l:rrgct (Canditlu :rlbicans )casl fornl).

The incrcased phagocvtosis and candidicidal activitl' lvere
statislicrrllt signilicant cotrplred to Saltttonclla LI'S activated
nracrophagc and untrcatcd control macrophlge (table 2).

The killing of yeast \vas shown to go parallel rvith incre:rsed in 02 -
burt microbicidal actir ity in th RPS activated m:rcrophage (clata not
shorvn) anrl ma)' bi' also linked to nnother, )'et undefined
nrecha nisrns.

In nnothcr set of experiments, the upregulation of FclR was
demonstrated in table 3.

FcyR (CDI6a) is expressed in neutrophil, macrophage and NK cell,
these cells are a crucial part of innate immunity (t-2), and the
receptor is an essential part that is engaged in phagocytosis and
ADCC. The activation seen in macrophage that accompanied by
increas in FcyR rvill potentiate the immune function of macrophage
and propably neutrophil and NK cells. Signal delivered to
macrophage by RPS immunomodulator is not knorvn, horvever, LPS

- activated macrophage demonstrated :rn active role of serine kinase
that phosphorylate P65/L - plastin in macrophage (12).

The signal provided by RPS stimulation is not Knorvn. However
sugar moiety in the polysaccharide could play a role. In addition
molecular pattern provided by the polysaccharide could furnish the
requirecl ligand for Toll Like Receptors (TLR) in the nracrophage
(2). This pathrvay is:r crucial part in the innate nonspecific immune
reponse pathrvay, that if triggered rvill turn on and amplify the
adaptive specific immune response (l). The fact thnt neutrophil,
nracrophlge, and NK cells sh:rre the sanre FcTR rtnd most of these
cclls have TL[ls, rvill provitle somc clue to the nonspccific activation
of the innate nrlcroph:rge cells sho*'n in this report. .\dtlitional
studics:rrc ncedcd to reach to a conclusion.

In another expcrinrents., the atllrer:rncc ol' antibotly sensitizetl :rnd
nonsensitizcd red blood cells to lctiv:rtcd fornts of nr:rcroph:rges rvas
studied. After 2,1 hours activation rvith I{PS, the optinral dose *'as I
pg and thc nrost lbrm demonstrated adherance rvas the large
population of m:rcrophage Fig. l. In this figure also shown the
fraction of nonsensitized rcd blood cclls contribution to the
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aclhcr:rnce phenomenon (15 + 0.0 RBCs/macrophage rvhen using
sensitized RBCs vs 8.6 + 0.5 rvhen using nonsensitized ItBCs), at I pg
activation dose. In the same figure there is:rn overall increase o,'der
of adherance in large, intermidiate as rvell :rs extended forms of
:rctivated macrophage.

In subsequent experiments, the degree of FcR exnression was
enunrerated after I hour incubation of sensitized RBCs ancl

macrophage.

The findings (data not shown) gave enhanced, significant receptor
expression, adherence then phagocytosis. These data signify that
irdherence \vas follolvecl bv phagocytosis.

The imrnunomodulating activity of RPS to the innate inrmune system
will provide ways to potentiate the cells of the system in tumor
immunother:rpy as well as other areas.
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Table l: Ef fect of diff-erent doses of Rhizobium poly'saccharide on
nracrophage activation. manifested b1' lbrms changes.

Rhizobium PC μgノ『・11
Means t S.D. of macrophages

lntermediate Extended

Activation 'for 24 hrs.

０

　

　

　

‐

49.6±3.4

62.4± 6.3***

32.2± 1.2

16.5± 8.8

41.3± 2.8**

16.6± 1.4

27.2±4.3***

23.1± 1.8***

48.3±7.7**

72.6± 6.0

48.3± 7.7ホ
*

80.5± 1.3

23.3± 7.2**

14.6± 67**

19.4± 78**

10.8± 3.9

10.42± 4.9

2.8± 3.5

0.1

0.01

LPS

Control

Activation for 48 hrs.

０

　

　

　

１

29.4± 3.0**

31.8± 6.6**

18± 3.5**

ll.4± 2.9*ホ

19.6± 3.6**

9.5± 2.8

54.1± 5.4

56.8± 5.7

74.9± 3.6

80.4± 3.3

73.6± 6.2

84.7± 0.9

16.5± 3.6**

11.4± 1.0**

6.9± 1.8

8.3± 2.2

6.8± 3.5

58± 2.l

0.1

0.01

LPS

Control

**Sl■ 1lillctil11:lt P`005

*■ +llithl、  、19]lilictl,11:ll l)く ()00!
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j -l-ablc 2: Pha-slocytic and candidicidal activities of nracrophages exposed to Rhizobiurl polysaccharide

doses for 24 and 48 hours.

°
/。 Mean number of

candida/200
macrophagets.D.

RPS Concentratioon pg/ml Candidicial
Phagocytosis

Actrvatron for 24 hrs

l0

1

0.1

0.01

LPS

Control

Activation for 48 hrs.

703± 7.2

71.3± 7**

58± 3.0

536±5.0

61.3± 89

55±4.5

406± 55**

57.3±32**

37± 6.2

30±20

39■72

25.6± 5.6

466士 l1 7***

482± 26***

391± 3.6***

378± 6.0**

478± 4.3

351± 7.0

０

　

　

　

‐

52.6± 7.7

60.3± 4.0**

47.6± 11.5

45.3■ 4.9

53.6± 7.5

43.3± 58

376±4.6**

37.6± 4.1**

30■ 1.0

24.3± 1.5

31■ 2.0

256±4.0

386± 3.5***

398± 3.4***

366± 14.1**

346± 7.2**

384± 10.8**

324■ 6.5

0.1

0.0 r

LPS

Control

キ*ヽ
lЦ !1‖ ictl::t tit l)く ()()5
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Khetlhir I litsr:ttt - \lagdah Ibrhirn

lablc i:'l'he aciivit) of RPS activatcd ntactopha-uc to express Fc receptor
and engulf antibody' sensitized red blood cells.

RPS Concentratioon
ug/ml

ToRossette
forming cells %Phagocytosis

Mean number of adhered
RBCsノ 100

macrophage(rnean± S.D.)

Actrvation f or 24 hrs

10

l

56.3土 l.5**

63.7± 4.6**

597± 1.5**

50上 5.5

55.6± 3.2**

47±3.0

9土 l.0**

12.3土 l.5**

36± 2

3.3土 l.5

3.6± 2.0

4.3± 1.1

1189■ 8.3***

1264± 18.2**

709± 352**

701± 25.3***

904±23***

542± 15.6

0.1

0.0 r

LPS

Control

Activation for 48 hrs.

０

　

　

　

‐

51.3± 1.5***

56.3± 3.2***

43±3.6

38± 2

44.6±4.1**

35.7± 25

4.3± 2**

5.7±2.0**

l.3± 2.5

1.2■ 0.2

3.3± 1.5**

0.7± 0.5

802± 8.6***

889± 7.5***

560± 8.7***

546±4.5***

584±7.8***

450± 8.7

0.1

0.0 r

LPS

Control

** Srgnilicant tt I'< 0 05

+r+ llighll signrlicant at l'< 0 001

Irtcubatitrrr ol'antihotlr - scnsitizcd ll[]('s sith rrurcroplrage sas l-trr 20 rrrrrrLrlc:
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'l'ablc'1.'l'he activitl ol'[tl'}S activatcc] mactophage to aclherc to nonsensitizccl
red blood cells (spolttenous rossetting) ancl subsecluent engulfnrent.

卜・ 1ヽ■ 1、 1 11ctil,t atl)1,t)5
***l liЦ

111、 、1口 llilictl!〕 t tlI Pく 00()|
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RPS Concentratioon
pg/ml

%Rossette
forming cells %Phagocytosis

Mean number of adhered
RBCs/100

macrophage(meanttS.D.)

Activation for 24 hrs

It)

I

0.1

0.0 r

LPS

Control

Activation for 48 hrs.

46± 2**

547± 65**

33.6± 28**

296± 3.5

34.7± 5.6

29± 6.5

4±05

36± 10

16± 15

1.3■ 05

6.3■ 05**

26±05

245±45**

262± 26***

210±55

199± 78

225± 4.5**

195± 122

Ｏ

　

　

　

‐

26■4.5

32±2.6***

32.6± 3.5**

26■45

26±2

203± 32

0

0

0

0

0

0

209±6.9***

221±8.1***

185±7.2**

161■ 5.2**

178±8.1**

151± 2.6

0.1

0.0 r

LPS

Control
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Trvelve Pseudomontrs Jluorescetts isolatcs (-iJ'Zr,) u ere obtainetl out

of 35 water szrnrples fronr Tigris Ilir er.l-he isolate that protluced

lip:rsc cnzr nre in highe r leve I u as se lectetl to pu ril'r lipase cnzvnre

through trvo stages of purification includ ing: (etha nol precipitation

and ion exchange chromatography by DEAE-scphadex A-25) rvith

trlmost 33(Zr recovery.The purified lipase u'as characterized:the

optinrunr activity for lipasc u as re:rche tl :rt pl'l: 8 antl lost nrost of

its activity(64olo) at pH:9.The optinrunr tenrpernture \r'irs observed

at 30oC and lost most of its activity(91'h) nt 50oC.The effect of

some cationic metals and organic solvents on lipnse activity rvas

:rlso studied, since the presence of Ca u irs shorvn to be more

effective than that of Mg in increasing lipase activity, and this

indicates that lipase is a metaloenzyme. Also shorvn that n-hexane

led to increase lipase activity to 1807,. Therefore,this experiment

lead to increase benefit in using the lipase as a drug for treatment

the pancreatic insufficiency, cystic fibrosis, spnstic colon, Crohn's

disease and celiac disease, digestion of fats, conversion of fats to

energv and cleaning the clogged veins:rntl arteries.

INTRODUCTION

The bacterial genus Pseudotrtottu.s includes dillerent spccies

suclr irs Pseudotttottos fluorescens l,llrtd Pseulottrotrtts terugittostr

rvhich are common inhabitants of soil and rvater ( I ). Pseudonronts

.fluortscetts :r non I'errnentativc granr negatir c bacilli, nrotile and

produced pyoverdin (l)uorescien),a yellou' l'luorescent, antl rr lter-

16
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soltrble(but not chloroform soluble) pigment under iron-lintited

conditions (2,3).

This bacterium in nature might be found in zr biofilnr,:tttached

to Sonle surface or substrate, Or in a planktonic lbrnr' 2lS :l

uniccllulll- org2rnism, actively sll'intnring by' nle:tns of its II:rgellunr-

Psetrdomonls fluorescens is one of the most vigorous, fast-

srvimnring bacteria seen in pond lvater samples(4).lt has 2l

predilection for grolvth in moist environments, lvhich is propably

reflection of its natural existence in soil and water (4).

Psettclomonos fluorescens is a very virulent opportunistic

pathogen, that causes gastrointestinal infections, urinary tract

infections, respiratory system infections, dermatitis, bacteremia

and a variefy of systemic infections(l).In addition, there are extra-

cellular enzymes, which are procluced by this bacterium, such as

esterase, lipase and protease(5).It is isolated from skin rashed and

ear infections associafed with recreational water(6)'Spread occurs

by the ingestion oi contaminated foods and water(4),besides to

contaminzrtion of wounds with mud, soil or water(1)'

Lipases are witlely clistributed among animals, plants and

nticroorganisms (7).Lipases (triacylglycerol acylhydrolases) are

enzynres that hydrolyse fatty ncyl ester bonds of acylglycerols at

the inter-face betlveen oil antl rv:rter(8'9).Interest in lip:lse began

rvith the discovery that lipase supplenrents benelit in digestion of

l:tts,conversiott fats to energy' ,cleirning the cloggetl veins :rncl

:rrterics, and tre:rtment the pancreatic insufliciency' cystic

fibrosis,spastic colon, crohn's disease :rncl celi:rc

clisease(10,11,12,13).For this reason,the ainr of present lvork was to
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puril-l lipasc antl to stutlv the el'l'ect ol'pHs,tcnrpcrirturcs.cationic

nret:rls and organic solvents on lipase acti\ it]'.

MATEltIALS tllld METHODS

Sanlplcs cO‖ cction:

I hirt、 ―:1、 e 、、:ltcr sをinlplcs(500nll)、、cre CO‖ cctc(l i:l stcriic

colltainel・ s(l litel・ )li・ 0,11 llle Tigris Rivcr in Bagil(1:l(l city.Thc water

sanlples 、vcre nitcred throllgh 0 451111l pOre size nitroce‖ ulose

Alters,the rliters are then vOrtexed in peptone broth fOr recOvering

thc bactcriを1.After ren10ving the rilters,the bactcria、 vcrc incubated

at 30。C fOr 20 hOurs and then centrifllged(14).

IsolatiOn and characterizatiOn of Psa″ rra″θ″″sノ″。′ιscarrs:

Samples were plated On b100d agar and MacConkey's agar

plates.PIates were incubated at 30。 C fOr 18-24h。 (2).Several

biochemical  tests  were  dOne to  differentiate  Ps′ ″rrarraorarrs

ノι′ο′′S`′″S frOm the Other species.These include the f0110wing

tests: inability tO ferment lactOse,a positive Oxidase reactiOn, its

frlllけ OdOr and its ability tO grow at 42。 C.AIsO ′sι″rra″ ,θ″″s

/7′′ο′でscι″s is easily recOgnized as it secretes iarge amOunts Of

Π110rescent    pignlent    caned pyOvcrdin    (■ uOrcscein),a

)′
C‖ 0ヽV,何 l:orcsccnt をlnd 、、atcr― s011:blc pignlcnt 、、llich is n110rcscc

tindcl・ s1lort llをlvc_11ltra、 101ct liglllをtt 254 nlll(2,15).Bcsi(lcs API

20E idcntincation 10 dittrcntintc R“ ′ぁ′′′ο″″、ノ′′″′・′∫
`.′

′rS Fl・Onl

thc Otilcr types.

Lipolyticをlctivity on illcdi21:

Lipase indica10r platcs、verc prcparcd byを 1(1(:itiOn O「 15 nl1 0f

an enllllsion of 50%)(vO1/V01)triblltyrill llnti 5%)(wt/ヽ
()1)gtinl

4S
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ilr.al)ic to 500 nrl of nrolten nutrient broth ag2rr ltrediuln.tributyrin

\l ils enlulsified by sonication for 3 nrin 2rt 75W(cltrty cycle

100"1.,).Lipase :rctivitv wlls indicatecl b.v the formation of clear

lralos zrrortnd the colonies of Pseudontonilsflrtoresc'ens (16)

Prrrification of lipase Irom Pseutlonronus ilttorescens:

Pseurlontonus fluorescer?.t extracellul:rr lipase lvas purified by

a nlodification of the method (17).Cells \Yere grolvn in a medium

containing 8g of nutrient broth and 49 of NzrCl per liter in a 500m1

flask and incubated at 30oC in shal<ing incubater for l8-

24lt(l 8).Su pern2lt2rnts were carelirlly removed after centrifugation

at l0000xg lbr 30min at 4oC ancl filtered through 0.221tm Millipore

filters.Lipase activity in supernatant was assayed.The supernatant

was treated with ethanol at ratio of saturation 60olo.The mixture

was centrifuged, then to the supernatant lipase activity was

assayed.The supernatant was dialazed against distilled water and

the lipase activity was assayed.

The supernatant was loaded on chromatographic column

(2.5 by 25cm)containing 100ml of diethyl aminoethyI(DEAE)―

sephaCex A-25 which has been equilibrated with 20mM Tris

buffer, pH:8.The column was washetl lvith 5 to 10 volumes of the

lbove buft'er.The enzyme was eluted lvith a gradient elution from

0.2-0.5M NaCl solutions.The fractions(Sml) lvere collected and

:rsszryed for lipzrse activitY.

Lipzrse 2rss2ry:

Lip:rse assav lvas contluctecl by a nroclified nrethotl bzrsecl on

(16).30 nrg of p-nitrophenyl palmit:rte (/rNPP) was clissolved in

IOnrl of 2-prop:rnol at 60"C :rnd adcletl to 90ml of l00nlM

49
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potassium phosphate buffer (pH: 7.0) containing lOmM MgSO4 to

yield a linal concentration of lnrM 2Nl'l'.Culttlre supel'natant (5-

50pl) rv:ts added to the substrate solutiott ttl give l finnl volume of

2.5nrl, the.;olution was incubated for l5nrin at 37oC irnd the

absorbance \\'zls nleasured at Jl0 nnr.One unit of lipzrse activity

rvas delined as the anrount of enzyme thzrt protltrced trn absorbance

at 410 nnr equiv:tlent to lpnrol of p-nitrophenol in one nrin under

the ass:ry conditions.

Protein:rssay:

Analysis for protein rvas carried out by the method(I9) by

spectrophotometric assay at 600 nm in each stage of lipase

puriflcation.

Effect of pH on lipase activity:

Lipase activity was assayed at different pH values ranging

frO■1 4 to 9 by using′ NPP as substrate.The buffers used lvere the

follolving: for pHs 4 and 5,25nnⅣ l acetate buffer;for pHs 6 and

7,25nlⅣl phosphate buffer;and for pHs 8 and 9,25mM Tris― HCl

bllffer and lipase activity was measured at 30° C.

Effect of temperatllre on lipase activity:

Lipasc activities、 vere assaycd in reaction nlixtures of′ NPP

contailling Tris― HCi pH=8 at a rangc of tenlpcrat1lrcs fronl 10 1o

50° C to deternlille the optilllunl lil〕 asc tlctivity。

Efllect of sonle cを ltionic nletals and organic solvents on lipase

activity:

2√
he ttpurttd enwnlC Was d‖ u"d wtth ca“ons

(Ca  ,Ⅳlg  ,Zn  and K ) and organic solvents (aCetOne,n―

pl。 ()I)をl il()lぅ n―llcxalle  an(1  1-pcnta1loI) in  tllC  Fo1lowing
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concentrations:(lnrM,5mM and l0mN'l) :rntl (10,20,30,40 and

50'2,(rir)), respectively.Atter I hour of incubation rvith constzrnt

shaking ,rt 30oC, the lillase activity tv2ls nreastlred.

RESULTS ANd DISCUSSION

Istiiation trnd Characterizlrtion of Pseudonronus fl uorescensi

T'lre results revealed that l2(341th) isolates of Pseudott'tot'tos

fluorescerrs \yere obtaind out of 35 lvater silmples.Most microbial

\vater borne pathogens such 2rs Vibrio species ancl Psettdomonus

species of concern originate in the enteric tr:rcts of hunl2lns or

animals and enter the aquatic environment via fecal

contamination, also the type of water contact diseases most

frequently indeveloped countries are those associated with

reci'eational water exposttre to contaminated marine water, fresh

rvater, lakes, ponds, creeks or rivers(20).Pseudct,lonuS has a

preclilection for growth in moist environments,which is probably a

reflection of its natural existence in soil and lvater(4).

Lipolytic activity on media:

The lipolytic acti宙 ty for 12 Psι ″″θ

“

θ″αSノιιθ″′SC′″S iSOlates

was nreasured by cletection the diameter of a clear zzone of lysis in

lipase incticator plntes. Colonies rvith extracellular lipnse :rctivity

fornrecl clear halos on these plates (ligure-l).

く
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Figure( I ):Dirrnreter of cleur zones of lvsis for ill Psaulonntrus !uorescens isolates

Fronr this figure anr can see that Pseudomonus Jluorescerrs w8
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produced lipase enzvme in higher level than the other water

isolates, thus, this isolate lvas chosen for purification step.

Purilication of lipase from Pseudomonus fluorescens:

A tlvo-step purification procedure consisting of ethanol

precipitation and ion exchange chrom:rtography ryas tleveloped to

obtain a highly purified lipase from pseudomonos fluorescens.The
effectiveness of each purification step is given in table(l).Ethanol

solution il 601h sattrration to the crude extruct le:rd to rise in the

specific :rctivity to 6.!U/nrg and revealed J.3 tbld of purilic:rtion

rvitlr 17o1, Iipase rccover'), before the dialy'sis.Lipase coukl be

rapidly antl :rlntost colttpleteh' h:trvesterl frorn the cell-free culture

mediunr by ethanolic precipitation rvitlr alginate (about 95"/u of the

original erolipase activity \v,ts coprecipitated X2I).
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Tab : Puri
Purilic:ttion

ste l) (ml)

Crutle e\trilcl

DEAE― ScPl121dc、 C―  112

_ 7■ __上 _

′ヽol. 18,No3.2007

Protein

con c.

Lipoly'tic

activity

Specilic

activity'

udomon0s

I Total

irctivity

Total

Recovery('2, )

０ａｎｕｐ
ｉ
　
　
ｎ

Ion exchange chromatography by DEAE-sephadex A-25

column wzrs the second purification step.When lipase solution was

passed through DEAE,-sephaclex A-25 column and eluted with

NaCl solutions(0.2 - 0.5M), two peaks of protein appeared in the

eluted fractions with one peak of lipase activity located in the

second protein peak (figure-2). Fold of purification was 19.7 in this

step with 32.60/0 recovery. Coprecipitation to lipase and

polysaccharicle could be easily separated by ion exchange

chromatography, the coprecipitation method was also successfully

applied to exolipases produced by Pseudomonos spp. and

C h ro mo b octer i um vi sco s um (21).

う
０

一う

|

|

４２

一
　

‐７

一
　

５
．

５



1'u:il■ at lln′ nヽd P:‖ t“ 1(h‖ r‖ ucrizをlt lli1 01 E、 tr::cclluLlr l il)● 、c iro口 〕′、
“
″′′′″′ィ′″

`ハ
/7:“,々′ヽ(で′ト

\xhilrr \.

The  19.7-fOld  puriflcation  achieved  in  this  procedu

COlllpared to that Obtained with Other bacterial lipases.A survey Of

lipase literature shOwed a range of purincation levels achieved

from 23¨fold fOr a lipase from C/P″ θrprοbααι′′ι′P22ソ
`scθ

sι′Jpr(22)10
957‐f01d fOr lipase from staphソ わεο

`α
′s″′″′Zrs(23).

The recOvery Of lipase in this study was cOmnpared lvith Other

studies and it was found that it rvas higher than the recovery that
was obtained by (1g,24) rvhich found that the recovery lvas equal
to 15 and 2loh, respectively. Our results rvere lower than the
recovery that rvas obtained by (25) ryho found it equaling
l2"l,.Lipase lyas purifiecl from serrotiu trt(trcescetrs anct
sruphy!11cp1'1'us oureus rvith recovcrl, equar to {5 and r[ou/o,
respcctively (26,23).

Lipase rvas purified fronr Serralitt trturcescezs by ion
exch:rnge and gel filtration ch ronr:rtogr:r phv,lionr Srtrpltyloc'ccus
turaus cither b-v-, i<ln exchange chranlalography(27),Or  bv

lS
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2l lll nlon i tt nl su lphate precipitzrtion and aclsorption ch ronratography

on octvl-seph:rrose (23).

The isolntion sottrce, the type oI'ctrlture nreclium that was

used lbr grow'th of b:rcterizr and the proceclure that rv:rs used for
purification of enzynre have effect on the enzyme zrctivity, fold of
purilication and the recovery of purifiecl enzyme(21).

Elfect of pH on lipase activity:
'l-he lipase activity rvas ev:rlu:rtecl at dill'erent pH values at

30oC using pNPP as substrate (figure-3).The optimum activity for
pNPP hyclrolysis of l25Ulml was reached at pH:8 in 25mM Tris-
HCI buffer,but in pH values that were lorver or higher than this

value the lipase activity decreased.

In:r stucly done by (28) reported that the optimal pH for

Iip:rse activity rvas 8 and the activity reducecl below this v:rlue.The

optinrtrnr pH for Serrstio morcescens lipase lv:rs likely betlyeen 8

irntl 9 and the enzyme shorved about 70o of its zrctivity at pH : 6.6

(26).Fusurium soluni lipase \vils :rlso re:rclred to its optimum

activity at pH :8.6 (8).
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Efl'ect ol'tenrperature on lipase activit)':

F'rorn studving the effect of tcnrperatures on tipase activit\,,,

the resrrlts shou'etl that lipase actir itv reachetl its nraxinrunr l,alue

at 30oC $,ith activity l52U/ml and lost nrost of its activity at 10, lg
and 50"C (figure-,1).According to these results, 30oC gave higher

activity lbr lip:rse and lost most of its activitv at r erv lorv or high

tempe ratu res.

Pseudomonas frogi lipase displayed highest activity at

29"C(28).The optimum temperature for Serrotio tntrcescens lipase

w:rs observed :rt 37oC (26).In contrast, Fusarium solari lipase

presented hvo peaks of optimum temperature at 25 and 45oC (g).

Different proteins have differing Eact(energy of activation), and so

the ntidpoints of their denaturation curves rvill vary widely.

Consequently it is possible to choose a temperature that completely

denatures one protein, while leaving over 95yo of another protein

unafl'ected(29).

EIIbct of sOme catlonic metals an¨

Pseudomonls fluorescens lipase ryas treated rvith many

these ntet:rlsnronov:rlcnt and bivalent cationic nretals.sonte of
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2+
shorved :rctivation efl.ect,other hnd inhitlition eff'ect.l0Mnr Mg

2+
irnd Ca inc;'eased lipase activity' to ,rg :rnd 150 ,,1,,

repectively.The other metals(10 mM K and Zn ) inhibited lipase

nctivity to 25 and l0 %, respectivity (figure-5-:r).The presence of2+ 2+
C:r lvAS shown to be more effective than th:rt of Mg in

increirsing lipase zrctivit,v.Thus, the lipase seenrs tc tre dependent on
2+

Ca on its activity and in this \v2tlr for further enzyme

purification CaC12(l0mM) might be included in the culture

medium as well as in the purification buffers in order to increase

the total activity and yield (30).

Fronr studying the effect of organic solvents on lipase activity, the

results sholved that n-pentanol completely abolished Iipase activity

at I0'2,(v/v) lip:rse enzynre maintained 40 irntl20t\r of its nctivity at

l0 and 20"h(vlv) acetone, lvhile n-propanol maintained 35'/, of

activity at 10"/o(vlv).At 30 and Z0"h(vlv), the last trvo solvents

completely inhibited Iipase :rctivity.Trvo solvents conrpletely

57
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inhibited liPasc ncti'itr,.ln contrast. n-hc\:rne incrcasctl lip:rsc

activitl to 180 ol' its initial actir itr. xr J0,2,(r./r.) solvent

concentration (figu re-5-b).Th is ellbct has been discusscd b1, (g) as

an increase of the reaction nrixture enrulsilic.tion bt, n-hexane,an

ll'ater-irnnriscible solv ent,pronroting thc bcst contact between

enzyme and substrate,also lipase activity, depends on the quality of
an oil-rvater interface. Since lipase front pscutlononus fluorescens
has been shorvn to be stimulated by the adtlition of n-hexane, the

enzyme might be useful for transesterification antl ester svnthesis.
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In a part of this
prove results showing
relations:

ABSTRACT
work,we suggest conditions under which we
the validity Of the reverse of the fol10wing

γ≧″,「 → γ≧〃″χ

}≧ ′′メr→ }≧″″′、

In the Other part of this wOrk, we obtain some results
concerning stOchastic ordering for weighted distributions.

INTRODUCTIoN

In this paper、 e deal、vith some typcs Ofstochastic Ordcrings.
We rccan thcir dennitions and some of their properties,a randOm
variabie ris s.nid to be stOchastica‖ y larger than a random variable
′Y(writtCn】 ≧vA′ )if σ

(′ )≧ F(′ ).∀ ′CR,■ ,力ι′″/‐ :=l Fα″
`ノ

ご :=I c are
the survival functiOns Of the randOnl variables r and l′

,respectiveiy
111.Another stronger orderings are theね ‖urc rate ordering and the
reversed failure rate ordering,we say that } is greater than Ýin the
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制 雌 m腱 od面 ng ttcぃ 面賛enド デ 戸f号 お an h呻 dng

hntton of t p卜 h ctteぬ e ttutt r,"S■ 0=書
嵩

and

仁0=計 e対
・

,貴 麓 e“yわ 賛e山 酎 fギ ,r and oJy t

′i,(ノ )≦ ノ・′(′ )fOr every t, 、vhere/`′′7こ′g are the density functions of

A´ and), respectively. AIso, we say that }is greater than ′Yin the

reversed hilure rate orde面 ng sense(writtCn)≧′′ヽ́ )if岩
liS an

increasing function of t i3卜  In caSe the reversed hilure

耐“ら0=器綱″π,0=器 e対 ユ゙おeaSy me価 /≧〆,f and

only it π,(/)≧ 葛(r)fOr eVery t.Another ordering is the mean residual

life ordering, a randonl variable yis said to be larger than
χ according to mean residual life ordering(written y≧ ″′′χ )if

∫F(χ )教 ∫C(χ )教

are theand′ J`′
(′ )=上

G(′ )

. It isy, respectively lll

iご (χ )ζ衣

immediate to notice thaty≧ ″′χ,if and only t十一一― iS increasing

∫戸(χ)教

in t. An even stronger ordering is given by the likelihood ratio

ordering, well― derlned when the random variables are absolutely

continuous; we writey≧ ルχ if the ratio of the densities glrn is
/(′ )

increasing in t lll・

There are sonle relations anlong these types of stochastic

orderings.Frolll lll,itiS known tilat tlle b1lowing relations are va‖ d:

}/≧ル ノY斗 )/≧ ″ ′Y

}′ ≧ル Ý~}′ ≧″′′́γ

}/≧ ル ィY―一二⊇二→ }′ ≧′′ A′

, u ,, r ('r) 
> )' ),,,,., l

Y>tX (5) >Y),,x

/t,;(t)> !t U).Vl >0, where !r.U)

mean residual life functions
F(′ )

of χand

う
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ln f':rct. the revcrse of sonre ol'the itbovc relations is not
ne cc:rsuril\ true ns nleirtioned in I i I antl l{1. to pror c thc r rrlitlitv of
the reverse of the abovc relntions sontc conditit)ns nlust bc put.

In l5l.' sonrc conditions \r'ere put to pro\ e the r aliditv of the
reverse of the relations (l) and (3). In a part of this \}ork. \le suggest

conditions under rvhich rre prove results shor" ing thc validitl' of the
rcversc of the relations (2 ) a nd (J).

Also, in our rrork thc idea of weighted distributions is

consirlered, if rlc let rr :/l -> 1? bc a function lirr rr hicir t) <1:lrr(.\')l<z:

. Then

is a distribution function, so called the rveighted distribution
associated with F. If a rlensity f exists, then

; ry(.r) / (.r ), {-rl = 

-

EIrv(X)]

″“

ヽ

∫

′

(a) = I 'fryF-'l:-ld:

EIrlr.\')l ,i

is a density of i.
We assume X to be a random

function F and ;?, to be a random

function f. .

vari:rble rvith distribution
variable lvith distribution

Statistical applications of weighted distributions, especially
to the analysis of data relating to human populations and ecology,
can be found in Patil and Rao [6] and [71. Pakes et al. [8] studied
relations between length-biased distributions and infi nite divisibility.
Gupta and Keating [9] obtained relations for reliability measures of
the length-biased distribution and some cha racte riza tion results. Jain
et al. [0], Bartoszervicz and Skolimo]yska I I ] and Belzunce et al.

[2] studied relations of rveighted distributions rvith classes of life
distributions. Navarro et al. Il3l developed charactcrizations through
reliability measures from *'eighted distributions.

Some of knorvn :rnd import:rnt tlistributions in statistics lnd
applicd probability m:ry be expressed as *'eightcd tlistributions, e.g.
trunc:rted distributions, the cquilibriunr reneu ul distribution.,
distributions of order statistics, distributions in proportional haz:rrds
and proportional reversed hazards nrodels; Ibr detnils see
Bartoszervicz and Skolimorvska It I l.

In the other part of our rvork, w'e obtain some results
concerning stochastic ordering for rveighted distributions.
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THE MAIN W'ORK

In the next result of ours, lve put the conclil;6p 4r1Q is increasing in t
lt, (l )

and rve shorv the validity of the reverse of the relation (4).

RESULT-1-

If.\' <,,,,, \' ,/tr\t). is increasing in t, then -Y 5,, )'and hence-\'<,, )'.
1-t, , ll )

Proof :

iIr ..,,1,
J

Assume thatX s,,,,tY, this means ,- 
- 

is increasing in t.

J 
1''t r t,h

Also, assume 111a1 bllrs increasing in t.
lt,, (t)

Nowo
a,

;, . ;. . fctrtlr lFtrt,t*9-(o.: -.^ul'' i- is an increasing function of t, and
F (t) -!ca>a* -lrur* F(t)

this is nothing butX <,,Yand from relation (5), we can haveX 1,,Y.

THEOREM― ■-151

1f火
′
≦″

y,then χH ≦/′ 43 'f° r every、Ⅳ increasing。

By llsing restllt(1),theOrem(1)abOVe and relations(4),(5),

、ve can inllnediately obtain the foHol17ing result。

RESLILT-2-

■Ytt L器 おh呻軌 h t tllenム≦″輛d

hence rぃ ≦川″}1l andχ
"≦ v】

′
キ1,fOr every w increasing。
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Norr, in the next result !ve suggest the conclition t'''(t\'lt, (t) 
is

t. ltl.lt,,(t)
increasing in t:rncl ue shou'how'the nrean residual life ordering
intplies the strtrngest ordering called the likelihood ratio orclering.

RESu■ T-3-

■ Y端 L淵 おh呻 J鴫 h帥 mlt L

PγοO/:

jctrr,r.'
Assume thatX Su,,rY, this means ;-- is increasing in t.

JF1't,i.

Also, assume 166L'l)-/1J! is increasing in t.
r, (t).1r,,(t)

Now,

@._ -_

.q(/):40 cr,l )G@dx )ro>ax Ft,l is o- i;a: a; F; tr; 
- *-, f ,, is an increasing runction or

t, and this is nothing butX s,,y .

THEOREiИ -2-[5]

lf .y <,, i', then ,y,, <,, i,..

By using result (3), theorem (2) above and relations (2), (3),
we czrn inrnrediately obtain the follorving result.

RESULT- 4 -

II'.\ <,,, r ,':\,t.\,1: \t: is incre:rsing in t, then i-,, .,, i,, and
t' , (t ).1t, \t )

hence-t,, a,, ,, ancl *,, 1,,,,, i,,
ヽ

　

　

　

　

・́
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ABSTRACT

In this paper, we introduce new types to the best of our knowledge of
strongly preopen sets and 6-sets in bitopological spaces (X, rr, t2) which
are called sp;;-open and 6;i-open sets and the class of them are denoted
by SPijO(X) and 6'tO(X) respectively, some of their properties and
relations with other concepts in bitopological spaces are investigated,
also 'tve clefine continurlrs functions in bitopological spaces by using
these sets rvhich are cailed sp;;-continuous and
firnctions and give sonle of their properties.

64-continuous

Kev u'ords and phrases: strongh'preopen set,6-open set, pairrrise sp-continuous
and painvise 6-continuous functions in bitopological spaces
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INTRODUCTION

(lhand:rn Chnttopadhyay ll I introclucecl the concept of strongly
preopen sets in topological sp:rces, Chattol)adhyay :rnd Bandyop:rdhy:ry

l2l delined and studied 6-sets in topological spaces. Kellv J.C. l3l
introtltrced the concept ol' bitopological spaces. A triple (X,r1,r2)
constitute ol'a nonempty set X lvith two topologieS r1 and 12 or X is said
to be a bitopological space, where no separation axioms are assumed
betrveen them. Maki H. et al [ l introduced bicontinuous functions and
investigate some of their properties. Abdullah A. I5l introduced some
nearly open sets and some nearly continrrous functions in bitopological
spnces.

Throughout this paper, lve write the rvord BS to refer to a

bitopological space and i, j € U,21, i+j. Where (X,rt,rz) is a BS and

EcYcX,Int;E and Cli^E denote respectively the interior and the closure
of E rvith respect to the topology t;on X, :rncl Int;1y,8 and Cliryl E denote
respectively the interior and the closure of E with respect to the induced
topology on I/.

l-Preliminaries

In this section, we take the following definitions and results to use in
this paper: -

Definition 1.1: In a topological space (X,a), a strbset E of X is said to be: -

i- Preopen if EcintclE. [6]
ii- 6-set if intclEcclintE. [21

iii- Strongly preopen if E is preopen and E:UnB, where U is open,
and int.B:intclintB. [ |

The follorving definitions antl resttlts are givert in [51

DaJinitiotr 1.2: Let (X, rr, 12) be a BS. A srrbset E of X is said to be t;cr-

( r'esllcctively' r;-pre, ri-Semi and t;p-) open set rvith respect to rj if
EcInt;CliInt;E (respectively EcInticljE, EcCllIntiE and EcCl;IntiCljE).
A srrlrset F of X is said to be τiα

―(rcspCctively τl―
pre,τ

i―
scnli

arrtl r;p-) closed set lvith respect to t1 if X-F is
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pre. r;-Semi and ti0-l open set lvith respect to ri or equi\.illentl),
Cl;lnt;Cl;Fc'F (respectivelv Cl;lrrt.;FcF, Int;Cl;fcF anrl lntiCl;lnt;FcF).

T'he class of all t;u-(respectively r;-pre, r;-se nri alrrl r;[]-) ol)en sets uith
res;rect to r.; is denoted by r;cro(,Y) r; (respectivelv tiPo(X) r;. r;SO(X) t;
and r;[]o(X) ti). r'he cl:rss ol'all ricr.-(respectivelr, r;-f)r'€. r;-S€rni anrl r;p-)
closed sets with respect to ri is denoted bv r;crC(,y) t; (respectively
I;PC(X) t1, rrSC(X) ri and I;BC(X) t;).

Tlre follo*ing irnplications follot'frorn DeJinition 1.2. l5l

E…
 1∈・

αQ冷¬

E∈τiSOυゥキj

Ec τiPO(杓 TJ

E∈τi βO(杓 η

BS,if И∈τiPO(りりτjand 3∈τl∩τ2,then

BS,E⊂ yttx,if E∈ τiPo(りり乃,then E∈ τ
i

―

↓

Diagram(1)

r/2′。″′″ 1.3:Let(χ,τ l,τ2)bea BS,E⊂χ,then E∈ τjβC(杓 τlif and Only
if lntiE=IntiCijlntiE。

rra′。″′″ 1.4:Let(乙 τl,τ2)be a
И∩β∈τiPO(ジリτj.

T/7′ 0″′″ 1.5:Let(χ τ:,τ2)be a

(りPO(りη(り。

Remurk 1.6: The converse of rheorem 1.5 is true if yer6-n2.

Tlteorem 1.7: Let (x, rt, tz) be a BS, EcycX, rvhere yer1At2, if
Eet;BO(X) 11 (respectively Eet;pC(,y) t;), then Eeri ry pO(y) rj ,l
(respectively Ee ti ryr FC( Y)ri o.).

Definition 1.8: Let (X, rt,rz) be a BS, Ecx, tlre t; cr-(respectively r;-pr.c-,
r;-senri-) interior of E rvitlr respect to t; rvhiclr is rlenotecl br, ,,-lnt; 1i;6.
(respectively nlnt;1;yE irnd .lnt;,i,E) is clefined as foilow's: ,,lnt;,;,8:w{ Gc.yl
Get;cro(,Y)ri and GcA)(respectively ,lnt;1.;yE:r-,{Gc.,y] Get;po(,\,)tl antl
GcA) and .lnt;11y8:u {GcX Get;SO(,y)r; irnd Gc_a).

Theorem 1.9: In , BS (x, rr, r2), o-Inti 1y E:Er-trnt;crirnt;E,,,rnti rlr
E: E r-,ltrticl iE a n d * I rr t; 1.9 E: E r-tCli I n t;8, fo r :r ny E c_X.
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Definition l.l0: Let (X, rt, rt) and (Y,6r, o2) be trvo BS's. A function

./: (-Y, rr. r:) +(y. or, o.2) is said to be pairwise u-(respectively pairwise
pre-. pairrvise semi- antl painvise []-) continuous. brieflv P,,..

(respectively Pp.., P... ancl P1r.) if the inverse rlnage of eirch o;-op€n set is
ricr.-( respectively r;-pre, r;-Semi nnd t;B-)operr set w'ith respect to ti.

Theorenr l.ll: A function Ii (X,rt,12) +(Y, or, or) is P1;-. il'ancl only if
7'-r 1lnt, 1l) cCl;In ticllf | (B), for trll Itc-Y.

Dejinition l.l2 161: Let (X,rt, t2) nnd (I', or, o2) be trvo BS's. A function

ft (X, rb :"2) +(Y, or, o-2) is said to be bicontinuous if both functionsl (X,
tr) + ( Y, or) andl (X, r) +(Y, o2) are continuous.

The lbllowing implications lbllorv from DeJinition l.l0 and Definition
1.12, [5]

Bi-contin-ubus

I
+Po.. Pn..

I

Y

+ Pr.. Pt,..

Diagram (2)

DeJinition l.l3 [7]: Let (X, r,1, :l2)

(ti, t.i)-gsh-closed set if lnt;ClSInt;
set.

be a BS. A subset E of X is said to be

EcGr lvhenever E cG and G is t;-open

2. spij-open sets and 6ij- open sets

In this sectiott, rve define strongly preopen sets :rnd D-opeIr sets in :t

BS and stucly sonre of their properties rvith other conce pts in BS.

DaJinition 2.1: Let (X rr, 12) be a BS. A strbset E of X is said to be t;
strongly preopen rvith respect to t;, briefly sl);;-open set, if: -

r- Ee'c,i PO (X)t;
z- E:GaB,lyhenever Ge^c;:rnd Bet; BC (X) t'.
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A srrbset K of X is saitl lo be r; strongll preclosed u'ith rcspect to r;.
briefly sp;;-closed set il'X-/( is sl)ij-opcn, or ct;triialenth':-

r /(et; PC (X)t; and
z- K=FwD. rvhenever F is r;-closed set antl Det, B() (X) r,.

Let the class of :rll sp;1-open sets and thc class ot'all sp;1-closcd sets be

denotctl b1 SP,1O(-\') ard SI'}i;C(X) rcspectivelr.
A subset E of X is cr:lled p:rirrvise sp-ol)cn (respectively pairuise sp-

closed) il' Ee SPrzO(,\') and Ee SP2rO(lJ (resJrectively Ee SPl2C(.{)
and.Ee SP2rC(^J).

Remorks 2.2: Lel (X, t1, "c.2) be :r BS: -
(i) The class SPijO(X) is properly plnced betrveen the classes r;-open

sets and t; PO (.\') t1.

(ii) The union nnd the intersection of tno sp;;-oJren subsets of X need
not be spij-oPen set.

Example 2.3: Let X= {n, b, c, d) el,, 11= {$, {a},, {a, cl,, {a, b, tl\, {a, b, c, tll,
X) and t:: {0, {c, el, {c, d, el,, lb, c, e}, {b, c, d, el, Xl.Now for (i) in
Remtrks 2.2, we have lb, cle SP12O(X) -t1crO(X) 12, and lo, b, cl
erlcrO(X) t2 -SP12O(X), and for (ii) in the sanre renrark, rve have lo,, b, cl
eSPr2O(X), whenever {a} and lb, cl are spy2-open sets. On the other hand

{a, b, tI} and {a, b, e\ are sp12-open sets, but {a, 6} eSP12O(X).
Tlteorem 2,4: Let (X, :.1, :.2) be a BS, if E is t;closed set and r; preopen
subset of Xlvith respect to r1, then Ee SP;,O(-X), but not conversely.
Proof: Yle can take E:Int;Cl;EnE, and from Di:rgranr (l), Eet; BC (X)
r;, So Ee SP;;O(.X). For the converse, in E-romple 2.3, rve see that
{0, c} e SP12O(.Y), but it is not t2-closed set.

Theorem 2.5: Let (X, 11, r) be a BS, if z{e SP;,O(X) and Be t1nt2, then
.4nBe SP;;O(X).
ProoJ: From Theorem 1.1, AaB et;PO(X) t,, sirrce ,.1 e SP;1O(,\'), therr
.A:Gr-tll,l for sorne Get; :rnd MeriBC (.Y) r;, so Ar-tR-GrtMr-tll: (Gnl])
etM, ztnd GnB er;, hence ,,lnlleSP,iO(X).

Corollary 2.6: Let (X,, t6 t2\ be a BS, A c-X, it A is pnirrvisc sp-open and
Bet1nr2, then AnB is pairrvise sp-open.
Proof Proof is analogous to Theorenr 2.5.

，
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Theorent 2.'7: Let (X rr, rz) be a BS. Yerlr-n2, if
(respectively Eeri rrr 0C 1|) t; 1ri),
(respectively Ee tiFC (,Y) r:).
Proof: It is enough to prove one of tlrem, let Ee r;
since Yer1iT2, then for i:1. 2, Int;111 E:lnt;E, for
hence Ec Cl;1r 1 I nt;6'rCli ,1,EcCl;lnt;C11E.

E∈τiけ)βO(め τi(均
then g∈τi βO(杓 τ

i

(n βO(り τj(}り,nOw
ally sllbset ε of x

Theorent 2.8: Let (X, rr, t2) be a BS, Ec-YcX, Ye^c,1A-c,2, then Ee SPiiO(X)
il':rncl only if Ee SP;1O(I/).
Proof: Let Ee SPijO(X). so Ee t; PO (D ri antl E:GnB, rvhenever Ge r;
:t tt tl Berl BC(X) r;" now from Theoreru 1.5, Ee r;14 PO(,Y) r;1ry, since
E=E∩ 1/σ∩3∩ 1/ (G∩り∩(B∩め, and B∩ y ⊃ Inticljlnti3

r―h1/111ti(Cljlnti3∩ り=Inti(CIj(り Inti3)⊃Inti (Cl;1 11I n t;(B aY)):
Int;1yyCI;1alnt;111(B^f), that nreans BnYeriln BC (Y) r;oy

The converse can be proved by using Remork 1.6 and Theorem2.7.

ηり′θ″′″ 2.9:Let(X,τ l,τ2)be a BS,
3∈τj βC(jり τi,then(1-IntiO)E=IntiE。
Pr・θ

`′
It is enOugh to show that α

=E∩int:CIjintif⊂ G∩intiCIjlnti3 and

E=C∩ Inti3=Int(G∩ ″)=IntiE。

Ec.X,, if E:GaB, where Ge t; and

-Int; 1.;y EclntiE. Now o-Int; 6y E
from Theorem 1.3, we get o-Int; 6y

R′″α″々 2.10:Let(“χ τl,τ2)bea BS:―

(i) In general SP:20(イ )≠ SP210(“め,fOr this in,じα″ρ′′2.3,{α ,b,C}∈
SP210(ス0-SP12000。

(ii) If t1:r2, then SPl2O(X) : SP21O(X) and each of them coincides
rvith the strongly preopen sets in Definition l.l.

Definition 2.ll: Let (X, rs t2) be a BS. A subset E of X is snid to be 6;.;-

open set, if Int;Cl1 EcCIllnt;E. Let the class of all 6;;-open subsets of X be

tlenotecl by 6;1O(,Y). A subset E of X is called p:rirrvise 6-open set if it is
botlr 612-open irttd 621-open. Clearly :r subset E of X is b1.;-open set if and
only if ,Y-E is E;i-open set.

/JJ・イタノ
'θ

5′″θ″2.12:In a BS(χ  τl,■2),if E∈ τi SO(りЮ τj,tilen g∈ δ10(,o。
PJ・οげ :Lct ε∈τi SO(´η τi,SO IIltiCtt ε⊂IntiCLClilllti E⊂ CliI11liE。

う
Ｄ

つ
′
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Renturk 2.1-3: ln E.tuttiple 2.3. lb, c) e-r1l'() (.Y) rr-dr:O(X). and la. r/)
C δ120(Ю ―τ!βO(Ю τ2・

Remurk 2.1.1: The follorving implication follorvs fronr the preceding
examples, renrlrks and results: -

/εでヤ
°(へゝ

Ee I;SO(X) r;+ Eer;pO(fl ti
.-4.-

Ee 6;;O(,Y)
Diagr:rm (3)

Theorem 2.15: Let (X, 11, :.2) be a BS, EcX,, il E be both ri preopen set
with respect to t; and 6;;open set, then it is r; semi-open set with respect
to t;.
Praali Obvious.

Remark 2.16: ln a BS (X 11, t2), the union and the intersection of two 6;;-
open sets need not be 6ii-open set.

Exomple 2.17'. Let X= {a,, b, c}, tr= {0, {nl, {b, c}, X} and q: {$, {bl, {a,
c), .Y). Now {a} and {D} are 6y2-open sets, but {a, b} e612O(X), on the
other hand, {a, c} and {b, cl are 612-open sets, but {c}e6rzO(X).

Remark 2.18: In a BS (X, t1, t2)
(iii) ln general 612O(X)* 6zrO(X), for this in Extmple 2.17, {al

e 612O(X)- 6zrO(X).
(iv) If -r1:'r2, then 612O(X) = 6zrO(X) and each of them coincides rvith

the 6-sets in Definition l.l.

Theorertr 2. I9: Let (X rr., r:) be a BS, Ec_X, it E is 6;;-open set, then ,,-lnt;
\n E : ,l nt ;1iyE.

ProoJi lt is enough to slrorv that ,,lnti 6; E c,,-lnt; 111 E. Nou. ulnt; ,.;, E-

=EnIntiCli8= EnInt;Int;Cl.;E' c.EnInt;CI;Int;E:,,-Int; 
11y E.

４′^
′

Eet; +Eet 
lOtrr., -'1.,
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'l'lraorcnr 2.2(l: Let (X, rr, 12) be a BS, a subset E ofX is t;-open set if nnd
onlf if it is botlr sp;;-open set and 6;;-open set.
Proo/: Let E e SP;;O(,Y) and Ee 6,iO(X), so by Theorem 2.9 ancl Theorent
2.19, we get ,lnt; 61 E :lnt; E, since Ee tiPO(,{) -r1, then nlnt; 1;1 E :E,
Itence 1l'is t;-open set. the other part follorvs I'rom Diagram (3).

Tlreorem 2.21: Let (X rr,. rt) be a BS such that r;C ri, Ec_X: -
i- lnt;Cl; (EnCllIntiE) : lnt;Clilnt;E'.
ii-,,Inti 1,; (.Int; (j)f) :,,Int, 

tslE.
rir- If E:Gr:K,, where Geri and K:CliInt;K, then E is 6;.;-open set.

ProoJ|-
; Int;Cl,(EnClllnt;B)cInt;Cl1(CllInt;E):lnt;Cl;lnt;8. On the other

hand lnt;Cl;lnt;E:lnt;CllEnlnt;Cl;Int;E:Int;
(Cl;EnI n t;Cl;In t;E)cIn t;(Cl1(EnIn tlCl, I nt;E)),because r;Cr;r
co nseq u en tly I n t;C11I n t;EcIn tiCl;(EnC l; I n t;E).

ii- nlnt;111(.,lnt;1;yE):.lnt;6,EnInt;Cl;(,Inti1.;rE):(EnCl;Inti^e)nInt;Cl;(En
C 11 I n t ;E): ( EnC l; I n t;.e) n I n t 

; 
C I lnt iE: En I n t 

; C l 
; 
I n t;E:o I n t;, ;,8.

iii- Int;Cl;^E:Int;CI;(GnIQ:Int;Cl.;(IntiGr'\CljInty'flcInt;Cl;(IntiG^CljI
nti$, because riCrit hence Int;CI;E c Int;Cl;( Cl;(IntiGnlnty'f))
cCl; (In t;GnIn t;K) :Cl;Int;8.

Tlteorem 2.22: Let (X,, xt, :'2) be a BS, EcX, consider the following
statements: -
(i) E e ri.
(ii) Eer;crO(X) t: and E:GnF, where Ge T 

; and F is t.;-closed set.
(iii) Ee I;PO(-X) r,:lnd E:GIF,lvhere Geri and ^F is t;-closed set.
(iv) Ee I;PO(.Y) r; an{l E:GaK, where Ger; and K:CliInt;K.

Then the following implications are true: (i) + (ii) -+ (iii) -+ (iv)
Proof: (i) -+ (ii): Choose G:E and F=X.

(ii) -+ (iii): straightforrvard.
(iii) --) (iv): Tahe ^K:Cl;lnt1F.

Tlreorem 2.23: Let (X, ^c1,, ^c2) be a BS such that r;Cri, then the following
statenrents are equivalent: -

(i) E e r,1

(ii) ^Eet;cr.O(X) riand E:GnF, rvhere Ge r; irnd F is t;-closed set.
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(iii) Ee t;i'O(X) r;and E--Ge:F, rvlrere Ge,t, anrl Fis r1-ctosed set.
(ir) Ee t;PO(.\') r;nnd E:GctK,rvlrere Ger;and /(:Cl;lnt;/(.
(v) Ee SP;1O(,.K) and Ee d;,O(,Y).

Proo.f: (ir'; -+ (r'): since K is a r;-closerl set. so from f)iagram (t).
,(er;Bc(,\) ri, herrce Ee sPijo(x) :rncl lionr Theorem 2.21 (iii).
Ee 6;;O(,\).

(\') -) 1i;: Follou's directly l'ronr Theorem 2.20 n,ithout using r;cr1.

Theorenr2.2l:- Let (X rr, rz) be a BS,-teX then either {r} is r;-closed or
X-{x} is (ri, ri)-shg-closed set.
Proo.f: Il'{.r} is not r;-closed set, then X is the onh,r;-open set containing
X-{x}, hence X-{x} is 1t;, t1)-shg-closed set.

corollary 2-25:Let(X,at,xz) be a BS, xeX, ifx-{x} e spijo(x) n6;;o(X),
then it is (t;, t;)-shg-closed set.
ProoJ: Follorvs directly fronr Theorem 2.20 and rheorem 2.24.

Tlteorem 2.26:- Let (X, ab a2) be a BS, xeX, if {x} is 61;-open set, then it is
r;-open set or (t;, t;)-shg-closed set.
Proofz Let {x} not t;-open set, since {x} is 6;;-open set, then Intlcl; {x} :0,
hence Int;Clilnti{x} :0, consequently {x} is (t;, t;)-shg-closed set.

3-PSP-continuous and P6-continuous Functions

In this section, rve
continuous functions
and relate rvith other
lirst section.

introduce pairwise sp-continuous and pairwise 6-
in a BS and investigate some of their properties
continuous [unctions in BS rvhich :rre given in the

Definition 3.1: Let (X, rr, 12) antl (I,, or, o2) be tryo BS's. A function
f (X, rt, ^c2) +(Y, or, o.2) is said to be: -

i- SP;1-cotttilltlotls, brielll' SP,j-. if the inl'erse irnage of eacI o;-ope r
set is sJ)ij-open.

ii- Pairwise sp-continuous, briefly P.r,-., if it is both Sprz-. and Sp21-..
iii- 6;i -continuous, briefly 6;;-. if the inverse inrage of e:rch o;-open set

IS ё
l―
open set.
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i,- Pairu ise 6-corrtirtuous, briefly P,;-., if ;t is both 6s2-. 2ln(l r\2y-..

Theorem 3.2: Let J: (X, r 1,, r) ->(Y, or, o2) be n function, then: -
(i) /'is SP;1-. if and only if the inverse image of each oi-closed set is

sp;;-closed.
(ii) / is 5;;-. if :rnd only if the inverse inrage of e:rch o;-closed set is 6.;i-

open.
Proof: (i) Obvious.

(ii) Let./be 6;;-. and F be o;-closed set, so lnt;Cl; l't (tr). Cl;lnt;/r
(F), or IntlCl; I ' (n.Cl;lnt; J t (n, hence J t @) is 6;i-open set.

Conversely, let G be a c;-open set, then by hypothesis, Int;Cl; / I

(G')cCl;lnt:f'' (G'), or lnt;Cl1 7't lClcClilnt;/-r (G), so/-r
(O is 6;;-open set.

. Tlteorent 3.3: Letl (X,,rt tz) -_>(Y,6t, o2) be a function, then: -
(i) /'is ti-continuous if and only if it is both SP'j-. and 5;.;-..

- (ii) /is bicontinuous if and only if it is both P,n-. and P6-..

Proof: (i) Follows directly from Tlteorem2.20 and DeJinition 3.1.
(ii) Straightforward.

Theorem3.4:lf a functionfi (X,rt)x2) +(Y, or, 02) is Pp-. and P6_., then
it is P.-..

Proof: Let G be a o;-open set, then Int;Clif -'(G)cCl;Int,f-'(O, or
Cl;Int;Cl; f-' (C).Cl1Int;/-' (G), now since/is PB-., then from Theorem
l.ll, we getlr(Int;G): f-'(e).cl;Int;/-r(6), that means/iS P,-..

Corollory 3.5: If a function f (X, rb'c2) -+(Y,, or, o'2) is bicontinuous and
P5-., then it is P--..

ProoJ| Follorvs directly lrom Diagram (2) and Tlteorem 3.4.

E-rotnple 3.6: Consider the topological space (X, rr, t2) in Example 2.3,
Y: {0, l, 2, 3},, or: {0, U, 2}, \, c:z: {0, {0, 21, Y}. Let f: (X, xr, r) -->(Y,

or, 02) be:r lirnction: -
(i) lf J'@):3, f (b):1, -/(c):2, f (t0:3 and / (e):0, then / is P*p-., Pp-.

but it is neither Po-. nor P6-..

(ii) lf f @) : "f (b) :1, l(c) :2, .f' (tt) :3 and f (e) :0, then / is P,,-., but it
is not P.n-..
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(iii) 1l' J @) :l,J @) :-3,.1(c') : J @) :0, l (r/) :2 antl, thcnl is l),;-.. but it
is not Pr_..

Renturk 3.7: - Fronr the preceding Eranrples antl results. ne get the
follorving irrr plicn t ions: -
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The Behaviour of Charged Particles ai'ound
Aligned Magnetic Rotators for Pulsar Star

L.NI. Karint S.A.AbduHah

f)epartment of Astronomr,. Collegc of Scie nce, Llniversitl, of Baghdarl

( I{cccired 9/1212(106 - Accptctl (t1612007 )

i.a:t:lt
Ct3l*Vt ;A! , ; . : .l3.ur or.r*ir rAtjll f+Xl Jj:: i.etiYl 6r-,t ^rjl eirrl , ; -a3 p-r

Cr.;:t .t^l rll ejLL .(Goldreich and .Iulian) e ir*., tts.:*L (R1.:lxlg8m) !,1;lr
n)-eG;ll llr-i.l,rJc i-gL*^tt futs tg+le dj-arll p,.r cr+t-rll f.rj.!J,r--*Ltjijll ,Jrf .tl.hJ!i JJ,: +l!r:.:f

+!3r*:t 4+:l;jl ,:G)rlt 6r.rl oj++ ,+:tt a=Jtt-lt i^ro 6triit a:.+1ct ;Vf
{;rr-^tt1 ,'l,ii sl-r 1B=108-l0l2Gauss) .l3r-r.r dijlS3 L{+l-.a i r+Jl ,J-or,r*$L.,r^rl JqJl i"+
J-a:r 6l:- ill .J++rj sl ,-,+_t ( Roberts and Sturrock) 6 

j3'; e. etjjJl C_,,:p.6r_ra;,^ll
.r3r-:. .r-ic3 -.l+Jl,fLllt +-.:.lJt J,- -lJ,-3Yl .r-ic tl.rjj ,+Jt ;.;t-": Otj s*jLl-i,LJl cjls^Jl.,le
CUll Ji+dl l-t,1.*1 r_5rtiJl "+y ,* +;jii I 't a;ttc +!t-U,Jtl:^', 6li- ill ola 6l a:jjJ;ll Lt3,.U*Vf

.drli- l-tl 4Jet .iYl i!t-L:t yu ,r 4j6+itsl. sle !&.]\J &till e+,:t ++t -: Ol CJI-iill 
.-,:li 4iJsj .l ,l

ABSTRACT
Some processes of emission about a pulsar star within light

cylinder radius limit (R1 :2x108m) according to ( Goldriech and
Julian) model were illustrated.
The energy of charged particles flow along magnetic field lines of
pulsar, \ryere obtained as a function of distance along the trajectory
with radiation reactions. The Iuminosity is then obtained using a well
defined adopted formula. The surface magnetic field is also estimated
and found to be (B: 108-10r2 Gauss) from the obseri,ation luminosity.

In comparison with Roberts and Sturrock model, it is found that
the accelerated charges take place on the magnetic field and the
Iuminosity of pulsar increase by reaching the polar within the limit of
light cylinder with high energy approaching the velocity of light due
to a very high acceleration. Also it is found that the pulsar
luminosity does not depend on the energy loss nrechanisnrs of
radiated charges.

INTRODUCTION
Puls:rrs are celestial raclio source neutron stars emitting short

bursts of radio enrission .These objects hacl been discovered by
Hcrvish and Bell in the end of 1967 [l|. Golcl rvirs the first rvho
suggested that puls:rrs \vere single rotating neutron stars:rnd
considered an aligned rotator [21. A spinning m:rgnetized neutron
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stirr generirtes hugr: potcntial tliffcrences bct*ecn diffcrcnt parts of
its surl'ircc Nenr the ncutron star chargcd l)nrticles cxn florv onlv
lrlong rnxgnetic ficld lincs. Chargctl particles are flo\\ orrt from the
pulsar to the ncighborhootl of thc light crlintler ( shcrc the co-
rotation2rl velocitv is the velocity of light) ll.3l. Strrrrock considcretl
electron positron production fronr the curl'irturc rxdiation ol'
elcctrons ( and protons) 11o*ing out ol' stellar surlirce l-ll. The
tr:rppctl p:rrticlcs in the lincs nlilgnctic I'icltl tltat close insidc the
spced-ol'- light cylinder n'ill fornr n co-rotating magnctosphere, as

shou n in Fig.(l). The picture of co-rotational xtmosphere obvioush'
breaks doun *'ithin the light c1'linder.lt has bcen shorvn b1' Ilinata
antl .Iackson, that no such :rtnrospherc crn cxist, if the
electronragnetic fields are required to vanish at infinitr' [{ l.Therefore
Goldricch and Julian model is more reliable ll l.
The potential drop across the polar cap rvhich is generated by
unipolar induction ,drives the poloidal current out of the star.
'the poloidal current in turn gcnerates the electromagnetic torque at
the stellar surface. The approximation rvhich limits the motion of
charges on the magnetic fielcl surface at dist:rnccs, (r"= 2"10{, 2*106
and 2" 108 m) from the center of the star rvill be shorvn. The magnetic
field configuration needed in order to determine the luminosity and
braking index. This is because the acceleration of charges is a

measure for the determination the luminosity and braking index take
place within a short distance above the polar cap, rvhere the stellar
magnetic field is expected to be small.
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Fig.(l) The predicted positive and negative charges that pulled out of
the surface and accelerated along the open field line,[6]

The Standard Model Definitions

Goldriech and Julian model indicated the characteristic of the co-
rotating magnetosphere surrounding an ax symmetric neutron star
lvith aligned magnetic moment and rotation axes. They assumed
that:
a) The neutron star can supply the necessary negative charges and
positive charges (ion and positrons) required to fill and maintain the
nragnetosphere lvith E.B:0 , rvhere E and B arc the electric and
magnetic fields, respectively .

b) The currents in the m:rgnetospheres are negligible Il,2l.

Magnetic Field ancl Radiation Mechanism
Pulsars have strong magnetic field it is about l0t2 G times the

originirl r':rlue during the fornration of a neutron star. Most pulsar
nrodels are basecl on the postul:rte that the axis of nragnetic dipole
field is nc:rrly perpendicular to the puls:rr:rxis of rotation (non-
aligned). In this rvork the case rvhen the magnetic dipole moment is
aligned rvith the rotation axis of the star is taken. According to the "
polar cap moclel if the particles are accelerated near the polar cap

C-'o-rotatinp nrasnetosohcre
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thcn bccause of the strong nlagnctic Iiel(l thc\ nill be constriline(l to
move xlong the open field lincs like( beads - on - a string ) lt,3l.
Since (he lield lines tlircrges fronr the polar cap. these particles u.ill
enrit cur\ature rldixrion l,l,5l. This radixtion uill be linearlv
polxrizc(l purallcl to the projected nrxgnetic l'ie ld. Thc verl high
encrgY particles acceler2rted along the open field lines }}.ill produce
verv h;gh energv gzrnrnra rats [31. The dipolc I'ie ld that rotates u,ith
the star becomes thc source of an intensc elcctronragnctic ri \e,
1\'hich is enritted rvith the stars rotation frequenct.. This enrission of
rl(liirtion lcads to a slo\i' dou n ol' the pulsar rotation l6l. It is
perhnps that enritted clectromagnetic u:rve provides the energl. that

nreclr:rnism it sclf, i.e., the star's cmission of regular signals can
probablr b1 imagined bv comparing thc tn.o rotnting mngnetic poles
of the pulsars to the trvo rot:rting lights ol'light house.. \\'hile the1.
rotate they emit a lighf cone that extends fronr one or both poles and
re:rches the earth [8]^ The Iight cylinder is an imaginarv cylinder
rvith an axis along the pulsar rotation axis and rvith a radius
extending out to the distance at rvhich the co-rotation velocity attains
the speed of light [4,61, see Fig.(l).

The magnetic lield decreases from l0r G for pulsars stars by 3 to 4
orders of magnitude during or after the recycling process [81.

Mathematical Derivations, Calculations, and Results:

I :- Equation of the dipole magnetic Iield for pulsars:
ln cosmic bodies the magnetic field for these st:rrs considered to

bc as a m:rgnetic dipole field [91. Therefore rve shall consider a
magnetic dipole Iield model to study the magnetic field for pulsar
star. The magnetic dipole is generated by a closed current loop of
dipole nroment m (m : iA) rvhere, A is the are:r of the loop. Solution
of Biot-Sava rt Larv may be the way to determine the field B at a
givcn point (p). In astrophysics thcre are nrany properties of
solutions nccortling to the *,antcd:rccuracr' l6l. Thc nragnctic fieltl
(B) equation is given by:

B=(lt/4π )∫(J× rγ r3(l、 -----(l )

Where, Il: is the magnctic fieltl induction protlucetl I current density
J at point P, r: is the vector that directed fronr the point of
integration (source point of J) ton,ard the I'ield point p zrntl dv: is the
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volume element that content the source.l. In conricirl bodies the
magnetic fielcl generallv clerives from currents inducecl by, rotation in
such a body. Let (r.0., $) be the spherical coordin:rtes system centered
in the clipole and having its axis p:rrallel to the magnetic moment (a)
lvhere.

ir: fro ml4x --------(2)

anrl the latitude ), is:
I)-- n-0 --------(3)
2

Then, the magnetic field components are:

Br: Bp sin 2 (4)

Bぇ =-1/2 Bp COSえ

The m:rgnetic field at point (p) is given by:

Bp  2a / r   __――――――――………――――――――――――――――――――……(5)

According to Alven notation [9], B"= B,and Bx = B; So B. and 81
don't refer to radial and angular components. Bq: Bz: 0 constant, as

shown in figs 2and 3.
Or the magnetic field is given by the relation [6]:

B: +[l + 3sin2 i.1: --------(6)
r-'

This equ:rtion (6), represents the first approximation of the
nr:rgnetic clipole fielo. 'l'he dipole moment of this field is:

a - BRr, lvhere,, R: is the pulsnr r:rdius [1.

The magnetic line of force has the form:

r: F. aot'tr
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\vhere r. is the clistance from origin in the equatoriirl plane (tr:0),
:ts shown in Fig. (2). The dipole nragnetic nronrent for pulsars was
estinr:rted to be 2xl0r8 - 2xl02r Tmr . *'ith a trpical value being -
l0rt'-l-nrr, l6,l0l. The nr:rgnetic fielcl for pulsar is calculatecl by using
Eqs. (6) ancl (7). u ith the variation of both r" and i-.

Equatorial plane

rleld

y

Fig。 (2) Magnetic lin es of force from ^ dipole q

Fig。 (3)Thc cOnlponcnts of the nlagllctic rlcld

2:-Acceleration of Charges along the Dipole

ln this section a brief t'evieu' of sonre of lt'atures of the st:rntlard
nrodel in rvhich ch:rrges of botlr signs can flow freely,from the stellar
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surface given. Baker :rnd Kulkarim sho*'ed that the nragnetospherc
\vould then co-rotate \vith a local charge rlensity, l5l :

pc=―ΩB(2πc)~1

where
pe: charges densit)',
c: Light velocity (3x108 m/s) :rncl f): is the angular velocity .

-l-he electric field in the neutron st:rr :rncl in its nragnetosphere
v:rnish in the co-rotzrt:ng reference frame. The ntagnetic fielcl firr
front the neutron star surfirce is dominated by the star's olvn dipole
field. Those field lines which originate sufficiently close to the stellar
polar caps will cross the light cylinder of raclius [8,l l l :

Il1.:c/fl (e)

For assuming that, S):ls, thus we get, R1:3x10 8 m .

As particles approach R; in the equatorial plane becomes highly
relativistic. Gold et.al. 12,41 have proposed that the high-frequency
radiation observed from pulsars, may originate from the emission of
relativistic particles near the light cylinder,
at which exist co-rotation can no longer be maintainecl. These open
field lines will define two "polar caps" on the stellar surface from
which charged particles leaving the star can move along fielcl lines
and escape from the co-rotating magnetosphere by passing through
the Iight cylinder, [5] .

In the original model of Goldriech ancl Julian an outrvarcl negative
(positive) charge flow is presumed to exist, ll,lzl.In the pure clipole
field approximation for a pulsar, the raclius of the pol:rr czrp region
otrt of which a net flolv of positive charges is neeclecl to maintain tlre
rnagnctosphere is, ll2l :

rn* :(213)t"'' R(flR /")t'':(10{;Pt-r") cm -----( l0)

rvhere Il is the stellnr raditrs ancl P is the rotirtion periorl

The outer radius to the foot of the l:rst open
I'ielcl line:

rr,-:R(flfUc)t":1.-1*10{P-li2cm ------- (l l)
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The net llur through the polar cap region:

Φ=π(rp+)~(B・ r) ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ―

 (12)

Where,li: is the surface component of the dipole field at the polar
cap.

This equ:rtion gives the total flux penetrating the light cylinder, is
unchanged by the removal of the dipole because Rl ,rR, I5,81.

N,,,,,,:(OQ llne):zrr,,2(fl.B l2nec) ---------- (13)

This current flows beneath the stellar surface betrveen the negative
an positive emission regions of the polar caps is calculated and shorvn
in Fig (a). This figure shorvs that the charged particles flux are
changed at different distances (re:zxl}t , 2 x 106 and2xl08m )
within light cylinder limits. This indicates that the co-rotational
angular momentum of charges at the stellar surface tends to given up
the field as the charges get accelerated out rvard. This teaves the
motion of charges essentially poildal as soon as it becomes relativistic.
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3:- Lunrin0sity' antl Torque
Tire analysis of a co-rotational atmosphere :rbout a coll:rpsed

magnctic star with a surface dipole magnetic field indicates that the
lines of force beyond the radius
R1:R(Q Il. /c)2/s can not be closed. If the rarliation reaction linrits the
energ\ of the chzrrge w'ithin approxinratclr I stellar radius, then the
curvature radiation loss clomin:rte the kinetic cnci'g\ loss. The
luminosity is obtained as l4l:

L= (l/64)B2QR'. 1OnrCl sin 0p ----(14)

Where 0,, is the angle :rt the edge of the polar gap.

By setting: 0p: ( R/C)"' which has been calculated by Hinata and
Jackson,[4l,where tire braking index n:2.2 . This means that an
aligned magnetic rotator with a surface dipole magnetic field has a
braking index 2.2; this value should be :r good value for slower
pulsar.

The theoretical values for the moment of inertia for pulsar (I=1044

gcm2), and the radius (R: lOorn) and magnetic field (B:10r2G ) where
taken from Irvin [ll, enable us to estimate the strength of the
surface magnetic fielcl at clifferent values of : re, (re:2xl0a m,2xl06
m ancl 2x108 m) . The Iuminosity in Eq.(14) is calculated using the
magnetic field in Eq.(6 ) and plotted as shorvn in figures (5), (6 ) and (

7).
The luminosity obtained by Eq. (14) is different from that obtzrined

by Roberts and Sturrock model [0], which is given the formula:

By applying the same :rdopted theoretic:tl r':tlues in this model to
lloberts :rnd Sturrock nroclel the nelv lurninosity is obtainetl :tnd
plotted as slrolvn in figures (8,9 irncl l0 ). These resttlts appe:trecl
dilferent than ours because the angul:rr nronrentunr f'lux across the
stellar surface consists of the kinetic and lield :rngul:rr nromentunr
fluxes of our model. The field angul:rr nronrentunt loss :rlone citn
generate the torque lvhiclr is enough to slorv tlnrvn thc rotation of
st:r r.
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-l'he rotutional e nt: rg-\ ol'the star beconlr:s:l\ailable to tlte outsitle ol'
the st:rr \1hen the potential difl'erence across the llolar gap sustained
by rotation dril'es the current across the stellai' surfirce. In the
absence of other nrechanisms \vhich could drarr the rotational energv
nlore efl'ectivelv out of the star I l0.l2l.
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postion angle (deg)

Fig.(7) the relation between luminosity and postion angle
at the limits of light cylinder (re=2*10^8 m)
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CONCLUS10NS

ヽヽ/e shall list sonlc of the nlost inlportant rcsults obtained:

1-The accelcration of ch21rge takc place on thc ll121gnCtic ncld .Thc

nlotion of charges beconles esscnti2111y poloiclal als it gcts relativistic.

2-rrhc curvature radiation ioss is donlinatc、 vhcn the acceleration of

charges is so rapi(l that the cncrgv will bc radiation linlited、 vithin

light cylinder(RL=2× 1 02nl).

3- The lunrinosity rvhich is obtainecl by using E,q. (13) ditfbrcnt frorn
the Eq.(14) of Roberts ancl Sturrock model. The differences seem to
result from the fact that ILoberts and Sturrocli rnctlcl lrave assumetl
that the toroidal and poloidal magnetic field are of the same orcler :rt
the light cylinder limits.

4- According to the standard model \ve ciln see that the pulsar have
great value of luminosity at angles near poles of star ()":90o),also we
can see the luminosity at angles near the equatorial plane ( )":0o) it
is semi constant but it increases lvith great value at angles near the
poles.

5- The kinetic energy density at the critical radius R1 is smaller than
the magnetic energy density, even if all the energy is lost as kinetic
energy.
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ABSRACT
Fluctuation data of wind components ( Lt',v',rv' ) and of temperature I,
measured by fast-response instruments, as well as wind and
temperature data measured by slow-response instruments are analyzed
to study the turbulent characteristics of air flow within and above
roughness sublayer under neutral and near-neutral stratification. These
measurements were obtained from a meieorological tower of 325 m
height located in an urban area of Beijing. Using local similarity theory,
Reynolds stress and heat flux parameters are found to be dependent on
local atmospheric stability. The vertical structure of these parameters
lvere obtained :rnd compared lvith flolv over smoother terrain.

INTRODUCTION
Kinenratic vertical I'luxes ol' turbulent monrentunr (or Reynolds shear
stress, ,,,r I and lteat, i' , exist only in the turbulent flows. They
inclicate that the velocity iurd ternper:lture fluctuations c:luse trartsprort
of nrornenturn and heirt. The turbulcnt chirrircteristics itnd structures of
these pararneters lvithin irncl above urb:ur settlenteltts:rre not:rs rvell
knorvrt :rs the velocity and terrtper:ltttre stand:rrd deviations.

In the lorver pirrt of atrnospheric bountlnry layer', tlte lorver l:ryer tltat
extentls I'rortr the grourrd trp to belorv averilge height of buildings \vas
c:rllerl 2rs "urb:rn c:rnopy layer" firstly by Oke lll, rvhile above tlris layer
rvas tcrrned "roughness sublayer" (RSL) by Rnupach [2] or transition
layer lr)' Garratt I3l. In both thcse layers, irlthough the florv and
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turbulence are inlluenccd bv intlividunl roughness elenlents. thev hare a
fulll' three-tliruension:rl struciure.

Irsing local sinrilaritv the orr,. the beh:n iour ol' I].ct nolds strcss rr ilhin
antl ubove the s(rcet un(ler neu(rirl con(litions hirs stutlictl br the Rotach
lJl and Louka l5l. The :rinr of this contribr:tion is to stu(t\. thc
turbulencc chlrrxcteristics of urbun bountl:rrt' Lrr cr in ternrs of
Ilcvnokls strcss antl he:rt flrrr under neutritl nnd ne:rr-nculral
contlitions. r\lso thc t'e rtical structure of these p2lrilnretcrs is
investigaterl.
I'he observa(ional datn use(l in this pnpcr cirnre I'roltr a high totrer of
325 nr height located in the urban ccnter ol'Ileijing cit\' \l'ere t:rken front
the State Key Laboratorl, of Atnrospheric Boundar)'-La)er Phrsics antl
Atmospheric Chemistrv (LAPC), lnstitute of Atmospheric Physics
(lAP), Chinese Academv of Sciences (CAS), Beijing, China. These data
obtained from April l0 to 20 2000 are trvo kinds. Firstty, actual
instantaneous values were measured by three-dinrensional sonic
anenrometer-thermometers fixed at levels 47, 120 and 280 m. Secondly,
mean values of rvind speed, wind direction and temperature were
measured by three-cup anemometer, vane and platinum resistance
thermometers sensors at levels: 8, 15, 32, 47, 63,80, ltlz, 120, 140, 160,
180,200, 240,280 and 320 m. A detail description of the surface
characteristics around tower site, fast- and slow-response instruments
and acquisition and processing data are forrnd in [61.

The surface roughness lengths, zu,, anr) zero-plane displacement
height, 21, w€re estimated by the above reference using the logarithmic
rvind profile equation trccording to the rvind direction rvith aver:rge
values of 5.15+0.52 m l'sing fast-response data and 2_87}.0.75 m using
slow-response data, and 5.410.42 nr, respectively. In the present stutly,
nrore than 200 turbulence runs rvere used and distributed :rs 70 runs
unde r nerrtr:rl conditions (-0.1 < z'lh,< 0.1), 80 runs under near-unstable
(l>-z'lA>0.1) and 50 runs near-stilble conditions (0. I<z'l,,\<l), rvherc
: -. : --,. rr ith z the height :rbove grountl, anrl ,\ is the local Ilonin-
Obukhov (M-O) length tlelinetl belorv.

Franre <ll' lle l'crence lbr the Analvsis
[Iigh values of 2,, :rnd 2,1 nrcntionerl in the prcvious section, of coursc,

one coultl bc erpcctetl th:rt urbirn ccntrll citt. ol' lleijing is highh.
heterogeneous. Historical continuouslv developtnents or.er built-up
surfirce ol'thc city htl.e also reportetl at tlre refe rence l6l in ternrs ol'2,,-
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\alues. For this situtrtion, therefore. the tonstant I'lux lay'er is not cleitr
:rncl the M-O similarity theorv is not conr,enient for an:rlvzing
turbtrlence data. In addition, owing to high tlilfcrences betlveen tlre
nreilsu renrent levels and their high heights for fast-response
instntnrents, the local similarity theory ils a polverful tool ciln be
convettietttly applied to :tn:rlyze atnrospheric turbulence observ:rtions.

The ide:r of local scaling was first introduced by Nieuwstadt l7l to
studt' turbulence characteristics in stable borrnclary layer and then
Sorbjzrn l8l extended this idea to (local) free-convection boundary laver,
rvhich exists under unstable conditions. Manl' atrthors and rvorkers have
been successfully applied the local similarity theorv to describe
trtrbulent structures of statistical variables such as velocity:rncl
temperatttre st:rndard deviations, graclients of lvind ancl temperature,
dissipatiotr rates of turbulent kinetic energy and temperature variance,
irnd spectra and cospectra under various stratification, i.e. stable,
neutral and unstable (e.g., l9l and Il0l).

Local scaling group below, as given at l7l, will be further testecl by the
applicability of local similarity to verify on the behaviour of the
turbulent structures of Reynolds stress, ,inr', and heat flux, ;i,, in the
urban boundary layer:

Velocity scaling: l-rN l= u,,'

Temperature scaling: ,l_= -u,,T,t
l-

Length scaling: A - - .u'' !,
kgw'T'

(l)
(2)

(3)

rvhere u' , v" and r' :rre the fluctuation values of horizontal and vertical
velocity components and temperature, respectively. i is the average
temperature, k von K{rmin's constant (taken as 0.4 in this study) and
.q the gravit:rtional acceleration.

In orcler to investigate the vertical variation of ri,L :rncl ,, f , tlre
depth of RSL, --., rv2ls estimzrtetl by Al-Jiboori ll I I for the sanre cl:rta
ttsetl here. As shorvn in the previous section, turbulence nleasurements
ol',,',, irnd ,,tt'' at the three levels are not nruch enough to examine
their results in RSL clearly. Thus, the values of zr'ry'and yi'l-' lt 32-ln
level ltave estinratetl by the follolving fornrulite using mezln data of lvinrl
ancl tenrperature nre2lsrrre(l by slolv-response sensors Il I l.

95



lleynoltls Strcss:rnrl llelt l'lur rritlrin lrrtl above a \eutr:rllr I r'lriur l]oulrtl:rrr l-at,er

tri.l = (rr. )

女(こ ′_1-ι ′)

l'lonirn H.

(4)

[in f‐
|~二″―Ex k_~1)′ 」21

1 -]/     1′
.′

〔I

「‐ H鴨 =

- a'l' - t.'l'r ) ( -)
wlrere 11 - --!- 

('--: l' t {- ancl 7 are the nrean \,alues of rvind :rncl
: e'l'( - - ).,IL

temperature derived from slow-response data. The derivation of these

equations is founcl in Il2l for more tletails. In orcler to get {rriy')-,, and

(ri t).,, I assumed the initial values of (rr., and 7'., ),., . :rncl by iteration

methods to minimize the percentage error. Although the results

obtained are approximated, they have sonle practical advantages, for

instance, high roughness lengths become not important.

RESULTS and DISCUSSION

I Turbulent Fluxes and Stability The distribution of the kinematic
Reynolds shear stress irnd heat flux derivecl from fluctuation dat:r at the
tlrree nreasurenrent levels 47,120 and 280 nt nccording to local stability
llaranreter, :'i :\ , is presentetl in Figures I :tnd 2 in log-log plot,
respectively.'the results are rn:rrketl by the synrbols expl:rinetl in the
key of the p:rnel of figures. Figures l:r irnd lb, gcnerallv, shorv a

systematic decreasing of Reynolds stress rvith incre:rsing of urrst:tble arrd
stablc nr:rglriturles, respectivell', brrt:r slon'er tlecrease urrder neutr:rl
anrl nc:rr-nctrtritl condrtiotts, l:",.\l+0, so that slte:rr Jrrodrrction of
turbulence \fils ahvays significnnt. On the otlrer hand, as shorvn in
Figure l, there are no significant differences betrveen ihe values of

(5)
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ReynolJs stress at heights 120 and 2ti0 nl. :ln(l thev
than those values at lower level, 47 m. The reason lbr
Revnolcls stress at 120- and 280-m levels is that the
llow at lorver level rvithin the RSL is distorted
rorrghncss elements strch :rs builclirrgs :rnrl trees.
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Figure l: Dependence of the Reynolds shear stress, ,,iy', on the local
stability parameter, z'I A..

The absolute values of heat flux, ,rT-, at the three measurement levels
plotted against z'I A. do not show clifferences between them under
neutral and near-neutral conditions, but they increase slolvly when
| . \ r\ l< 0.02 and then strongly increase in near-neutral unstirble ancl
stnble sides (see Figures 2:r nnd 2b).
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2 Vertical Structure of Fluxes
Using local scaling, the vertical profile of Reynolds stress rvithin and

above the street is lvell-known compared to that of heat flux. The
conclusion made by Rotach [4] and Louka [5] is that the Reynolds stress

was found to increase with height from very small values at the lolver
ptrrt of the RSL torv:rrds a virtu:rlly const:rnt l'llue. in this sectiott, our
propose is an irttempt to ex:rnrine verticirl structure of both turbulent
vertic:rl fluxes of nronrentun: and heat in real cities such its Beijing nncl

:rlso to knorv holv the roughness elenrents rvithin RSL influence on

atnrospheric turbulertce in urban boundirry la1'er.
The vertical profilcs of locul Reynolds stlgir anrl lteat llrrr norrnalizerl

rvith tlr<rse estilttated at lcvel 32 lll, u'v'f (tt'tr'1.. :ttttl "'l'tt rr'l''),.! ill'e

;lkrttetl versus tlre non-ditttcnsiortitl height, :,'--., in Figures 3 antl J,

respectivelv. The values o, ,'"'f ltin';.*, ancl i'l571,. rtere divitletl into

eight clirectional sectors of -[5': N-NE, NE-E, E-ES, ES-S, S-S\\', SW-W,
W-WN and NW-N. In each sector, the r':llues of rton-tlintensional
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Ilevnolrls stress and heilt llur lvere averaged rvith rn:rking error bars of
st:rntl:rrtl deviations for nrole than tlrree point cl:rta.

ln Figrrre 3 the vzrlues of u iltr:,,'),. Are roughly const:rnt rvith height

especiallv:rt the upper heights (:l:- >3) w'hich have a high nragnitutles
conrpirrerl to those u'itlrin and just lbove RSL.'!-he behaviour of
tr'tt'l(r'rr').. ovcr llSL is tlte s:rnre its thrtt observetl over l1:rt territin,

u'hich h:rs :r const2rnt-lIux liry'er'. Lorver values arourtcl RSL :rre tlirectly
af fectecl by higher individuirl roughness elements. Thus, it c2ln be
erpectecl thnt the bound:rry lnyer could be ndjusted to the intlividual
rouglutess elenrents of the buildings irnd trees. The increase ancl
cottstaltcv ilt Reynolcls stress above RSL reflect the adaptation to the
nerv (tton-urban) surface about the nreasurement level of 47 m. This
result is also obt:rined by Al-Jiboori 16l and verified from the study of
turbulence in terms of standard deviations of three-velocity
components.

卜 ●
―

卜~■
==に一諄__― 引

u'rv'/(u'u'),,,

Figure_ 3: Vertical prol'ile of non-dirnensional Reynolcls stress,
rr'rr",,1rr'rr').., ag:rinst Ilon- clinrension:rl height, : I :.. The errors b:trs

represent the standlrrl deviittion lbr nrore than 3 tlata points.

Figtrre I sholvs the vertical distribution of absoltrte values of
dinrensionless heat flux, i'lti'),.. Although the sc:rtter of individurrl
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llt,tnoltls Stress irnrl lleirl lilrrr sitltirt :rntl :tlroyt':r \crrlr':rllr I tlr:rtt llr,rrrttl;trr l.iryer
)lr>rrirn ll.

rlata is sonrerrhal large, {ltc values ol' ,: I' rrr'I t lt:rve a (lecreasing

tendencv starting li'orrr louer to uJ)per heights iur(l do not :rJ)pear
affectetl bv roughness el?nrents.

●  ―

●

9     12    15

w'T'ノ (w'T:)32

Figure 4: Same as Figure 3 but for non-dimensional heat flux,
*t'f 1i71.,.

CONCLUSIONS
Using the measurements under neutral and near-neutral conditions

from a 325-m tower, the turbulence structures have investigated in
terrns ol'Reynolds shear stress and heitt flux irt tlte frlnrervork of local
sinrilarity theory. Local v:rlues of Reynolds stress through the depth of
measrtrenrent layer \vere found to be decreased rvith the increas.' of
stability. At height 47 nr, they are srnnller th:rn those at 120 antl 280 nr.
There ilre no signilic:rnt dill'erences betrveen local r':rlues of lreat llux at
these heights.

Within the urban rougluress subl:lyer, the buiklirrgs and trees pl:rv
zrn inrportant role in tlete rrttining atntos;lltet'ic turbulerrcc levels in the
urb:rn boundarl, layer. NIeanw'hile:tbove roughrress sulll:rver the
turbulence characteristics have the s:trne trend :rs those ol'er uniforrn
terrain. Therefore, at the leervirrd edge of the citv a neu llost-urban
bountlarv lzryer lbrnrs.
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AI}STRACT

Thc sturly inclurlcrl cunrluctiurr ol'licltl erlle riltteltt lirr cottolt plants to test

tlre cfl'ect of adrlitional lnvcorrlrizal lirngi as (G/oluts tttttssau,el tlttlv or as trlirturc
o[ (Glttrttrts tttttssaua +Gi.gultsoDru S;111.) untler tlil'l'crcrrt lcrels ol' ;lltosllhorus.
Tlircc rclllications lbr cach trcntntcllts ils it nteilr). l)rrring lloucrittg stage 50'2, of
plalrts,5;llunts rrcrc taken rirntlorttiz-ed lbr eitch lrcatltteltl itntl the tbllorving

ltcilsurctnt3nts uerc recorrletl: tln *cigltt of sltoots gttt/1ll:tltt, Cottccntr:rtion of N
and P and percent:rge of root inl'ectiorr bY rnvcorrltizll fungi. At lrarvesting stage

Cotton rveight (hair) gnr, nunrber of Balls/plant itntl ueight ol'100 seeds lrere
deternrinetl. The results could be sttlttlttarized irs lbllorving:

The highest shoot dry rveight (75.50)gm/prlant uas rccortlctl in treatntenl
inoculated rvith mixture of trvo species and l'ertilizcd b1' (20)KgP/ha rvhich

causetl signilicant increitse as conrp:rred lvith other treatnlents. And also this

trcatnrent non-significant difference rvith (FrPr) treatrnent in both phosphorus

concentration :rntl percentage of root infection. Highest yield rveight (11.83,

11.57)gm/plant rvere in treatment (F2P1 and FrPr) rvhich lvere non-significant
differences betrveen thenr, but they were differences in other treatment
signilicantly. Also (FtPr) tre:rtment recordetl signilicant increase in both number
of Balls plant antl seetl intler. Our results shouctl using mvcorrhizal fungi
inocul:rtion its a lnirturc (nrorc th:ttt one specics) leatl to signilicant increase in
ntosl ol' thc crpe rinlcnt nre:lsure ltte nts irs conrl)ill'etl tr itlt using inoculation
ilrclutle one specics. ln atlrlition using (J0)KgP/h:r tlitln't lcatl to xnY significant
increasing in experintent:rl nleilsurenlent \r'ere stutlictl contparcd uith using

(20KP/ha).
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ABSTRACT

[,flicie nct' ol' tu o s;lccies ul' r'esiculur-arltusculur riri ci;;'rhiz:re lirngi
(ilttttttr.s tnt).\saua :rntl (iigrrsT)t)rtt sl). itt grou tlt :ttttl r ie ltl ol' lthu.sattltts vulgurit
gro\\'n urr(ler dil'l'erent lercls ol';lltusllltorus uas cvalu:rtctl untlcr lieltl contlition.
'Ihc er;lerinlent conlprised of (6) treatnrents ;lrcparetl frorrr tlre interaction of
trvo levels of inocul:ttion (inoculation rvith Glttttrtts tttossaua (F1) and inoculation
with Giguposro sp. (F2), :rntl three lcr,els of plrosphorus: 0.20,{0 Kg p/ha. The
ex;lcritttental unit size rvas (l12)nt. lrrigation arrtl hand-rrcerling rvcre tlorrc uhen
nectletl. During this experinrent solrte of plant rneilsurcnrents uerc recordcrl at
tuo inten'als: at llou'ering 50'2, of plants and harvestirrg stages. ln thc first
inte rv:rl, the follorving nreasurements \vere tlken: shoots dr)' rveight,
concentriltion of N and P in addition to percentage of root infection rvith
lnycorrhiz:rl fungi. At harvesting, number of pods/plant, nunrber of seeds/pods
antl rveight of 100 seeds lvere recorded. The results of the experinrent coultl be
sunr rn:rrizetl as follorving:
L lnoculation rvith Glomus ,ttosseue caused in a signiliclnt increase in all
exJlerintentirl measurements as compared rvith treatnlents inoculirtcd rr'ith
Giilusporu.rp., lvhen no addition of the phosphorus occurrctl.
2. Flighest v:rlues for the first st:rge nleilsurenlcnts rverc recordcd in treatment
inocul:rterl rvith (F1) antl l'ertilized rvith 20Kg I'>lha, thcl,u'ere (3.81, J.58,0.53,
100) lbr (shoot tlry rveight gm/plant, N concentration, P conccntration 7o antl
percentage of root infection) as respectiYely. As comparcd rvith (2.78, J.00,0.,11,
80) ts significant le:rst values for above tneasurenrents as respectively in
trcirtrnent inocul:rterl with (F2) and non-fertilizerl.
J. Aglplicltion of pltosphorus in lcvcl {0Kg l'lh:r sigrrilicantlr rcrlucing thc
llcrcerttagc ol'root inll'ctiolr tvitlr (F1) fungus untl (F2) lirngus irs cornl)itred rritlr
both ;le rccntugc ol'irrl'cctii;tr that recortlcrl urrrle r 20Kg I'llr:r.
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.,AV± 0ヽ,●・

。ハ 土 Rヽ.rr ●ハ 土 ヽt.rr I

e. t \.,o +ヘ L′ 1)6

,ヽ。 Υ tt VA,Tr ,ヽVl士 1ヽ,ヽ V ,。・ ± rヽ, l′ 1)7

十 Yγ ,。 V士 Tヽ,lV ●V± 。ヽ,lV 1ッb8

,ヽヽ 。± 。ヽ,rT ,AV± ヽヽ 0人 士 人,lV 1,l)9

+ 1ヽ 。V± ヽヽ .lV ,。 V± 1,lV 1´ 1)10

,。 . ± 1ヽ,● ・ 。ハ± ・ヽ rT ,o. t A,o. Ll)11

± rr, +γ . ± 。ヽ
,

L´ b12

,Vl士 Υ・,ヽ V ,ヽヽ ヽ± Aヽ,lV γR± 、r,、 v lッ l)14

,ヽヽ ●± Aヽ,ヽ V ,ヽヽ 。± Tヽ,ヽ V ,ヽマ ヽ± ヽヽ ,ヽ V Lb15

＋

一
0人 ± 1ヽ.rr +ヽ ヽ Lb16

,OA± マヽ,lV ,Vヽ ± 1ヽ,ヽ V Υへ± ヽヽ ,ヽ V Ll)17

Yヽ ± vl,人 Υ 土 ヽ。
, ± マヽ,

Lb18

,●・ 士 人ヽ,●・ ,0人 土 Tヽ,ヽ V ,● A± oヽ,rr Lb23

士 Vマ ,Vヽ 士 1ヽ,Ar +ヽ ヽ Lb24

± 、r` + ヽヽ ± 1, Lb25

0人 士 。ヽ,lV ,OA士 マヽ,lV ,ヽヽ ●士 。ヽ,lV Lb26

OA± Aヽ,T▼ 。± 1ヽ,・・ ,0人 ± ・ヽ,lV Lb29

。・ 土 マ●,●・ 。V土 1ヽ,▼ ▼ ,Vヽ ± マヽ,ヽ V Lb30
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+ ヽヽ + ヽ OA± A.rT Lb40
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Vへ ± アヽ Vヽ Aヽ 十 ヽ  ヽ0 0人 士 A,VT l´ c21

+ ヽ1 ・ 土 ｀ ,ヽ・ ・
十
一

1.c22

± 。ヽ
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,

●V士 ヽヽ ・lV
1´c32

.ヽ・ :± Υ。,Ar +マ ,0人 土 ヽt.lV 1´ c41

o′ヽ± マR.T' ●′ヽ 二 V`.■ V + rヽ l´c42
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ABSTRACT

Vlolcculitr siCr'e zcolite tt'pc 4A has bcen prepared *,ith high purity from Iraqi kaolin of
lou' crvst:tllinitl' by agitation rvith sodium hydroxide solution at boiling point.
The airn of this rvork is to prepare a Iolv cost zeolite -lA in w,hich the influence of the type
of rcact:tnts on thc nature and purity of such economic zeolite has been stuclied. For this
purpose, the distilled rvater used in the prep:rration ancl rvashing processes has been
replaced by ordinary tap rvater. The sodium hytlroxi<Ie used in the alkali treatment of
the kaolinite has been obtained locally from Al-Hindiya factory in addition to the
cxcessive alkali from the liltrate during thc reaction process This rvill provide additional
lorv cost in the preparation process.
Experimental results also revealed that the nature and purity of zeolites generatecl
varies according to the type of kaolinite used as a starting material.
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