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Multiple-Drug Resistance of Some Gram-Negative Bacteria
Isolated from Patients with Urinary Tract Infections

Saad L.Hamed Dept.of Biology/ College of Science/ Al-Mustansiryia university

ABSTRACT
Urine sarnples were collected from patients with urinary tract

infections in Al-Thawra general hospital.Thirly four different Gram-negative
isolates was obtained. Out of thern,(24)isolates were belonged to the farnily
Eriterobacteriaceae, which distributed as: Escherichia coli(lO isolates).
Enterobacter cloacae (6 isolates), Enterobacter aerogenes (1 isolate),
Klebsiella ox|,toca (5 isolate.r/, Klebsiella pneumoniae ( I isolate), &
Providencia stuartii (l isolate).The remain (10 isolates) were belong ro
Pseudomonas aeruginosa.Fourteen antirnicrobial agents were used including
B-lactarnase inhibitors (Glavulanic acid with arnoxicillin , Sulbactanr n itlr
ampicillin,Tazobactarn with piperacillin) .The results revealed that there \\ ere
rnulti resistant isolates for antimicrobial agents. Ttrree isolates were resistecl to
all antirnicrobial agents used , six isolates resisted to'(13) antinticrobial
a-qents, whereas other isolates showed different degree of resistance. Orr the
other hand all the isolates were able to resist ampicillin (100%).uhile
percentage resistance to ciprofloxacin was (23.5%). For B-lactarnase
inhibitors rnost of isolates were resisted to arnpicillin with sulbactarn &
amoxicillin with clavulanic acid , while the B-lactamase inhibitor razobactarn
ivith piperacillin rvas able to return the susceptibility of many isolates vrhich
\vere resisted to piperacillin alone . B-lactarnase production was detected by
using the iodometric method ,twenty five isolates gave positive resuhs
Agarose gel electrophoresis was perfonned to study plasrnid profile for rnulti
resistant isolates which gave positive results in B-lactamase detection test .

Some of these isolates possess more than one plasmid band, others were
plasrnidless.
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lvlultiple-Drug Resistance of Some Gram-Ncgative Bacteria Isolatcd from Patients

rvith Urinary Tract Infections Saad L.Hamed
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INTRODUCTIoN
The ability Of Gram‐ negative rods tO produce β_lactamase is a nl巧 Or
probleln in the treatinent Of infectiOns caused by these organisllls (1)。

Extended― spectruin β_laCtamases (ESBLs) are enzylnes capable Of
hydrOlyzing   Oxyiinino   cepha10sporins,   such   as   cefOtaxillle,

ceftriaxone,ceftazidilme,&1■ OnObactallls(e.g。 ,astreOnalll),  thereby  causing
resistance to these drugs(2,3,4)。 TheSe enzyllles are detected nlost cOnlll10nly
in ttf′θみslig//a pneuinOniac&3Jtt εο′′but have been noted in other lllelllber of
tlle family Enterobacteriaceae(5,697)。

Extensive use Of cephalosporins,particulary in intensive care units ill

hospitals,may play a role in the deve10pnlent&′
spread Of ESBLs(8)。 The

elmergence&wOrldwide spread by the dissemina10n Ofplaslllid nlediated 
β_lactalnases,、vere cOInpensated for in recent years by the deve10pnlent Oflle、
、'

antilnicrobial c01mpound,and such as extended―
spectl・uin cephalosp01・ins(■

β―laCtanlase inhibitOrs.unfOttunately,a rapid&cmcient evolu10n Of 
β̈lactanlase― nlediated resistance is lillliting the therapeutic value Of such

ad、:ance.Froin 1983, extended― spectrunl β―lactamases have challenged
extended― spectruin cephalosporins&monObactalns(9).

Resistance tO β_laCtalnase inhibitOrs is indeed selected nOt by the inhibitOr
itself but by the cOmbinatiOns Of the inhibitOrs with 

β_lactam antibiOtics
susceptible tO β_lactalmase hydl・ 01ysis(lo).In Grain― negative bacteHa,TEM― ト
β―laCtalnase provides the mttOr mechanism Of plasmid_11lediated_β _lactam
resistance.Natural variants Of TIEM_1、 vith increased antibiOtic resistance have
appeared in response tO the use Of extended _ spectruin 

β_laCtalll antibiOtics
(e.g.,Cettazidime)&β―lactamase inhibitOrs(e.g。 ,clavulanic acid).s01ne Ofthe
、'aHant enzymes are more emcient at catalyzing 

β_lactalm hydrol)′ sis,、、hel‐eas Others are lnOre resistant tO inhibitOrs(11)。
       _

The lnain indicatiOns for broad_spectrunl cephalospOrins al・
e life―

threatening infectiOns、vith Gralll― negative bacteria like thOse Of the falnily
Entel‐ Obacteriaceae&Ps・θν″ο″ο″αs αθr″gノηοsα.TheSe antibiOtics are inore Or
less stable tO all β_lactalllases prOduced by these strains , these enzyrnes

inediated resistance t0 01der β_laCtam antibiodcs.Thus the aim Ofthis present
study was tO evaluate a variety Of newer 

β_lactalm antibiOtics,β ‐lactam
antibiotics with β_lactamase inhibitOrs,&nuroquin010nes fOr their acd宙 jes
against melnbers Of the family Enterobacteriaceac & Psθ

ングο′?ο″αs
αθ′・ιrg′′?οsα .
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Nluttiplc-Drug Rcsistance of Some Gram-Negative Bacteria Isolated from Patients

*,ittr [rrinary tract Infections Saad L.Hamed

MATERIAL & METHODS
Clinical isolates:

Thirty four different Gram-negative isolates( Collected from Al-Thawra

general hospital) from patients with urinary tract infections were obtained.

Tlie isolates were identified by using api-208 systern(bioMerieux,France).

Susceptibility test:
Aptimicrobial agent's susceptibility test by disk diffusion \\'as

perfbrmed by the procedure recommended by the National Cornmittee for

Clinical Laboratory Standards (12).lnterpretive criteria for disk diffusion tests

were these described in the current National Committee for Clinical

Laboratory Standards documents (13).

The tbllowing disks were used:

Ampi c i l l in( 1 0pg),Arnpici llin/Sulbactam(20pg),Arlox ic il l in(2 5 pg)Arnox i c i l l i

n/CI avuI anate(3 0pg),Piperaci I In( I 00pg),
PiperacillinTazobactam( I l0prg),Cefotaxime(30pg),Ceftriaxone(30prg),Cetazi
dirne(30p9),
Aztreonarn(30prg),hnipenem( I0pg),Ciprofloxacin(5prg),Pet'loxacin(5,ug).&
Ofloxacin(5 pg).

B- lactamase production test:
The iodornetric method was used for the detection of the-capabilitl'of

isolates for the production of B-lactarrase (14).Results \\'as considered

positive rvhen the color turns from violet to u,hite u'ithin few rninutes after the

addition of the indicators. The standard strains E. coli J53.RP4 & E. coli
ATCC 25922 \ 1ere used as a positir,'e & negative controls respectivell,.

Preparation of plasmid DNA:
Isolation of plasmid DNA was performed by using the boiling method

(15); separated by agarose gel electrophoresis (0.7%) &. visualized with UV
transi llur:rinator at 336nm following
staining rn,ith ethidium bromide (16).

RESULTS & DISCUSSION
Out of thirty four Gram-negative bacteria obtained ,twenty four isolates

were identified as members of the farnily Enterobacteriaceae including E. coli
, Ent. cloacae , E'nt. aerogenes ,K. Oxytoca , K. pneumoniae ,& prov. stuartii
corresponding (10,6,1,5,1,&l)respectively, whereas ten isolates were belong
to Ps. ueruginosa .
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The antirnicrobial agents susceptibility . test of the isolates \vas
performed against ( l4) different agents including:ampicillin(AMp),
ampicillirr/sulbactarn(SAM), amoxicillin(AMO), arroxicillin/clavulanic
acid(AMC), piperacillin(PRL), piperacillin/tazobactam(TZP), cefotaxime
(CTX), ceftriaxorre(CRO), ceftazidirne (CAZ), imipenem(lPM), aztreoparn
(ATM), ciprofloxacin(clP), pefloxacin (pEF), & ofloxacin(oFX). A great
variation in the response of isolates towards the antimicrobial agents used u,as
observed, sollle of thern were shown resistant to most antirnicrobial agents
used, our results have been shown that three isolates(one of thern belong io E
coli & the othertwo belongto Ent. cloacae) were resisted to all antirnicrobial
agents, while fifteen isolates were shown resistant to ten antirnicrobial agents
& nrore (Table 2& Fig. 1). All isolates were resisted to AMP, rnosr of thenr
revealed multi resistance to more than half of the antimicrobial agents used ,in other hands, the lowest percentage of resistance (23.5%) was to
ciprofloxacin.

The B-lactarnase inhibitor tazobactaLl rvith piperacillin(tazocirr) u,as t5e
best combination in its activity against most isolates corrpared ri it6
au-Qrnentin & unasyn, since tazocin had the capability of returp tfue
susceptibility of tlost isolates that rvere resisted to piperacillin whep usecl
alone.

Resistance to B-lactam antibiotics can be acquired mainly by three
rrechanisms: Firstly by production of B-lactarnases (17),secondl1, bi,
alteration of outennetnbrane penneability proteins called porirrs (18),& the
last one by changes that may occur in affinity to B-lactarns of the penicillil-
binding proteins (19).

Gal et al.have been shown that Ps. aeruginosa strains varied in their
resistance to antipseudomonal B-lactarns (20), in other study,Blazquez et al.
found that a clinical isolate of E. coli has a highly resistance ro the
cornbinations 0f amoxicillin/ clavulanic acid , arnpicillin /sulbactarn.&
piperacillinJtazobactam which was isolated fiom apatient with a cornrnunitl'-
acquired urinary tract infection who has previously treated u ith
augmentin( l0).

Our results were found to be in good agreement with results showed b1,

Qadri et al. (21) who mentioned that the combination of B-lactarnase inhibitor
tazobactam with piperacillin was significantly inhibitorier than piperacillin
towards almost all metnbers of Enterbacteriaceae &. Ps. aeruginosa.
Tazobactarn has been repor"ted to have the ability to inhibit a wide specrrurn
of B-lactanlases. Tazobzctann was superior to sulbactam in enhancing the
spectrum & potency of piperacillin . Tazocin was lrore ef-fective agail-rst a
broader spectrum of Gram-negative enteric bacteria than ticarcillin plus
clavulanic acid (22).

ヽ

　

　

ヽ
　

　

ヽ

ｒ
、

一３



Multiple-Drug Resistance of Some Gram-Negative Bacteria Isolated from Patients
rvith Urinary Tract Infections Saad L.Hamed

B-lactarnase production assay by using iodornetric rnethod revealed that
most of the isolates(25 isolates) gave positive results within few minutes
when the color turn to white after the adding of indicator(starch-iodin),this
tnean that the common mechanism of resistance to B-lactam antibiotics is rnay
be due to extended-spectrum B-lactamase production , since the isolates were
resistant to third generation cephalosporins such as (cefotaxime,
ceftriaxon e,&ceftazidime) & Monobactams such as (aztreonam),on the other
hand, seven isolates out of non producer isolates (9isolates) which gave
negative results were susceptible to two or more of third generation
cephalosporins as well as five isolates (55.5%) were susceptible to aztreonarn.

The results have shown that isolates possess more than one plasrnid band

,arnong which isolates contain large plasmid(Fig.2). Plasmid rnediated B-
lactarnases with extended-spectrums have been reported from around the
world in a variety of Grarn-negative pathogens (23),these enzymes provide
resistance to oxyirnino- p-lactams such as cefotaxirne,ceftazidime,
ceftriaxone,&.aztreonam,also Jacoby&Archer have shou,n that there is another
type of plasnrid-rnediated-extended-spectrurn B-lactamase,this enzyn're
pror,'ides resistance to B-lactam antibiotics with a 7o-methoxy group, such as

oforitin,cefotetan,or moxalactam,as well as to oxyirnino- B-lactarn
antibiotics;it is not inhibited by clavulanic acid or sulbactam;&it is related not
to SHV or l'EM but to the AmpC- B-lactamase of 6eterobqcter cloacae (24).

Resistarrt Enterobacteriaceae family frequently contains multiple
plasmids, the larger of which can caffy genes of resistance to ten or rrore
antirtricrobial agents. N{ore often resistance genes are carried on extra
chrotrrosornal plasrnids that may be transferable from organism to another by
conjugation,transduction,or transformation (25),beside that B-lactamase genes
may be present on transposons that allow them to jump from oneDNA site to
another, thus furlher facilitating the spread of resistance.

Jacoby & Sutton have been shown that the extended-spectrum B-
lactattrases are believed to arise by mutations which alter the configuration
around the active site of TEM & SHV-type enzymes so as to increase their
efficiency with otherwise nonhydrolyzable cephalosporins &
ntonobactams.This hypothesis predicts that the gene for these new enzymes
should be found on the same wide variety of plasmidS that encode TEM-
I,TEM-2,&SHV-I B-lactamases & that at least some of them should be
nrediated by transposons (26).
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Table :Strains used in this stud
Strain Genotype

Eoco‖ J53 RP4 stratagene product
catalog 1990

blT, SI owedable(z): 1 antirnicrobial agents susceptibil lerns of ba< terla isol lθミ
AMP SAM AMO AMC PRL TZP CTX CRO CAZ IPM ATM CIP PEF l oFX

ε R R R R R S R R R R R S
ε R R R R R S S S S R S く

| ε c'ttl i R R R R R S R R R R R
ε /イフ R S R R R S R R R R R ミ ミ

ど c.οノ′ R R R R R S R R R R R  I
c'Ltl t R R R R R S R R R R R p

ご
`ヽ

θ/ノ rみ R R R R R R R R R R
E. t'oli t8) R R R R R S R R R S R
ど c'oli /9/ R R R R R S R R R R  l  q  l  ミ  「
ど cttl i /ノθノ R R R R R S R R R
Ettt. cltt,tctte (l) R R R R R R R R R I R i R‐  R

R S R R S SIR S S R ヽ

Ettt. c'lttti.'ue (3) R R R R S S S R S R R ヽ S q
ttl. tittLlL.tL' (1 R R R R R S S R R R I R ‐ S

t rtl. t'lrtttt'ue l5) R R R R R R R R R R
.'ue (6) R R R R R S ＾ゝ R RI R

Lttt. uerogenes(l ) R R S S S S S S R
A. rxt locrr ( l ) R R R R R S R R R R R R R R
A. u.r't /ac rr (l ) R R R R R S  I  R R R R R ヽ ヽ

K.o)-\'loCCt R R R R S S S S S

…

一一一
て
一一

K.r,.u'toco (イ R R S S R S R R R R

^.(Nl 
l()L'u R R R R R R R R S R

lt'. 1, 
tt e U nt t'tt i rt ( I t R S S S S S S R R R

P.\.Lteruginusa( l) R R R R R S R R R RI
inosa( ) R R S S S S S R R R  I R   I

P.s.ueruginosa(3) R R R R R S R R R R
l'.s. aeru,qino.s u(I ) R R R R R R R R R R  I R S

R R R R S S R R R R
Pt ttenrgittosa(6) R R R R R R R R R R I R ls―

ttt.s Al') R R R R R S R S S R I R I '「丁ス
l'.t. tt c t tt gi tt t t.s tt ( I 1 R R R R R R R R R R I R I S I R I R

t.:u/9) R R R R R S R S S
P.s. ucrugi tt, t.s u / I 0 ) R R R R S S R S S R

'rr t tttrurlii/ I R S R R S S S R R

|

R I R ls S  l  s

ヽ

Aヽ11):a11lpic‖ lin,sA Ⅳl:u nasyn,A Ⅳ10:ao、 ic‖‖n,AMC:augillcntin,PRL:pipcraci‖ i,1,TZP:1を l′ Ocill.
(TX:cefk)ta、 ime,cRO:ceFtria xOnc,CAZ:ccllazidi:110,H)Ⅳ l:imipcncm,ATIⅥ :aztrc():l a lll、
(H':cipl・ ol10、 :lcin,PEF:pcn(ハをici,1,()FX:ono.21cill, A bs.:Antinllcrol)i′

:::lgc:〕 t

Reference

Eoco‖ K12・ lVild type ATCC 25922

End AI.Lac+。 PrO~。 Met~.Kmr.Tetr.Ampr.RecA~
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No. of antimicrobial agents 12 14

Fig.(l ):Dis tribution of No.of resistant isolates according to

the r-o.of antimicmbial agents

Large plasmid band

Chromosome

16

Plasmid bands

r

Fig.(2)r Agarose gel electrophoresls of rcsistant isolates

lane 1: Plasmid conlent ot E. coli (3)

lane 2: Pla5mid content ot e. co| (7)

rane 3: Plasmrd content 0l Ent..loa(ae (1)

lane 4: Plagmrd c<'nlenl ol K. oxy'oca (1)

tan - 5; PlasmrJ .onlenl ot Ps. aeuginosa (6)

lan.5tPla.,mtd aonlenl t)f F5. aenJEntsa (i!.)
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Clinical Manifestations of Amebiasis and Giardiasis in Children and the

Difference in Serum Urea between the Two Groups of Patients

Khder Niazi Noor-Al-deen Department of Biolory/College of Education/
University of Salahaddin

ABSTRACT
In a study performed on patients u,ith amebiasis and patients rvitl"r

giardiasis, it is shown that the symptoms of arnebiasis developed gradually in

ll.Ogqo of cases and caused intramural air (63.1 57oh), liquid stool

(63.I 57%),semiformed stool (15.789%), forrned stool (21.052%), wei-uht loss

(84.2 l %), diamhea (94.7360 ), dehydration (45oh), blood ar-rd/or rrlucus in the

stools (85%) of cases.

The results showed that the symptours of giardiasis developed gradually

irr 50% of cases, and caused flatulence (66.666o ), liquid stool (66.666%)-

serniformed stool (6.666%), formed stool e6.666%), weight loss (86.6660 ),

diarrhea (80%), dirninished appetite (16.666%), abdorrrinal disterrsion

(66.666%) of cases.

The difference in the level of serunr urea between the patients u'ith

antebiasis and patients rvith giardiasis was not significant.
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INTRODUCTION

Amebiasis is a rnajor cause of morbidity and nrortality in the tropics (l).
Entamoeba histolytica has a u,orldwide distribution and is endernic in most

countries with lorv socioeconomic conditions (2). This protozoan organisrn is
the third leading parasitic cause of death in developing nations (3).

Persistence of a high prevalence of amoebic infection depends on cultural
habits, sar-ritation, crou,ding, and socioeconomic status (4-6).

High-risk groups include children in endernic areas u'ho suffer frottt
fulrninant invasive disease with a higher rnortality than adults (7, 8).

E. histoly,tica ererts a l1,tic effect on tissue, a characteristic fbr uhich the

organisrn is named. Reporls of initial invasion of arnebae via mucosal crypts
have not been confirmed: amebae appear to invade the colonic epithelium
directly (9,10).

The life cycle of E. histolytica is not complex; cysts are excreted and can

sLrrvive for rveeks in a hospital environment. Ingestion of the cyst results in
exc,\station in the srnall borvel and trophozoite infection of the colon. The
trophozoite undergoes enc)'stment only within the large bowel, possibly
associated rvith conditions that are not ideal for continued activity of the
trophozoite ( I 1).

Cysts may rernain for weeks or months in an appropriately rnoist
environmenl; outside the body trophozoits degenerate within rninutes. In
addition, trophozoits are rapidly destroyed by the low gastric pH and
enzyrnes; the encysted stage readily passes this barrier. The cyst, therefore, is
the prirnary reason for the extensive prevalence of the infection throughout
the world because it moves from one person to another through fecal
contamination of water and vegetables or direct fecal-oral contact (12).

Giardia lantblia is distributed throughout the world. In the developing
rvorld, Giardia is one of the first pathogens to infect infants (13), with peak
prevalence rates of l5-20 percent occurring in children less than l0 years old
( r3- r s).

Inlants and )'oung children may have increased susceptibility to
giardiasis because of behavioral factors that increase exposure and
irtrrtrunological lactors ( I6).

:つ



Al-]I ustansiriya J.Sci. Vol. 15, No.3,200{

The parasite does not lyse host cells but appears to feed on trucous
secretions. A dense coating of flagellates on the intestinal epitheliurl
interferes rvith the absorption of fats and other nutrients, which probably

triggers the onset of disease (17).
The life cycle of G. lamblia cornprises two stages: the trophozoite, or

ti'eely living stage, and the cyst.

Acquisition of the parasite requires oral ingestion of Giardia c1'sts.

.\lthough this usually occurs following ingestion of contaminated u'ater,

person-to-person and foodborne transrnission are increasing (18).

About 80% of the excreted nitrogen is in the form of urea u,hich is also

largely made in the liver, in a series of reactions that are distributed
betrieen the mitochondrial matrix ar-rd the cytosol (I9). Follovuing its

sr nthesis, urea is transported in the bloodstream to the kidne1"s, which tllter
it fbr ercretion (20).

MATERIALS AND METHODS
Subjects included children who presented to the Al-Mansur teaching

hospital for children, Baghdad, irom 14 February to 4 July 1 999. The

children presented to the hospital for different reasons.

Clinical I'Ian ifestations:
Of 35 patients (0-15 years old), 20 patients with amebiasis, l5 patients u itl.r

giardiasis.

Fresh fecal sarnple from each subject u,as examined microscopically for

E. histoll'tica or G. lamblia. For rnicroscopy, the mount of fi'esh stool

specirlen in normal saline was used for finding of either trophozoites or c)'sts

of E. histoll'tica or G. lamblia.
The inforrnation were taken about each child and written in a fbnn aflter the

diagnosis of amebiasis or giardiasis. Diarrhea was considered three or Inore

bowel movements daily (1). The percentage of the symptoms u'as

calculated

Serum Urea:
Of 30 parients (0-15 years old), 18 patients rvith arrebiasis, I2 patients

ri ith giardiasis.
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The diagnosis of intestinal arnebiasis and giardiasis was made by

identifying E. histob,tica or G. lamblia in the stool. The mount of fresh stool

specilnen in nonnal saline was used for finding of either trophozoites or cysts

of E,. histob,tica or G. lamblia.
The level of serunr urea was determined in both patients with amebiasis

and giardiasis by using kit method.

One-way ANOVA was used to estimate the difference in the level of urea

betrveen patients rvith arnebiasis and patients with giardiasis.

RESULTS AND DISCUSSION

Clin ica I Ma n ifestations :

The age of patients rvith amebiasis (mean t S.D.) u,as 3.95 * 5.226 years

(80% rnale) (20% fernale) as shorvn in table l. The percentages of ages of
rlale and fernale patients u'ith amebiasis are shorvn in figures I and 2,

respectively.
The syrnptonls of arnebiasis developed gradually in 73.684 percent of

cases (data of one patient rvas not available). Intramural air was found in
63.157 percent of cases (data of one patient was not available). Liquid stool in
63.157 percent of cases, semifonned stool in 15.789 percent of cases, and
tbrrned stool in 21.052 percent of cases (data of one patient was not
ai,ailable). S/eight loss occurred in 81.21 percent of cases (data of one patient
was not available), diarrhea in 94.736 percent of cases (data of one patient
rvas rtot available). Dehldration in 45 percent of cases, and blood ar-rd/or
rnucus in the stools in 85 percent of cases as shou'n in table 2.

Stools vary in consistency from semiformed to rvatery they are always
contain some visible blood, usually, with some mucus. The symptorns of
arrrebiasis rnay include dysentery Ql), weight loss (22), and dehydration.
Occasionally, amebic dysentery is associated with severe diarrhea, which rrray
result in dehydration (23).

The age of patients with giardiasis (rnean t S.D.) u,as 3.733 + 3.807
years (66.666% male) (33.333% female) as shown in table I . The percentages
of ages of male and female patients with giardiasis are shovvn in figures 3 and
4, respectively.

The symptoms of giardiasis developed gradually in 50 percenr of cases
(data of three patients were not available). Flatulence occurred in 66.666
percent of cases; liquid stool in 66.666 percent of cases; serniformed stool in
6.666 percent of cases, and fornted stool in 26.666 percent of cases. Weight
loss occut'red in 86.666 percent of cases. Diarrhea uas in 80 percent of cases.
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Dirninished appetite in 46.666 percent of cases, and abdominal distension
occurred in 66.666 percent of cases as shown in tabre 3.

Syrnptorns of giardiasis may develop suddenly or gradually (2a). The
s)'l'l'lptolrls of giardiasis rnay include flatulence (18, 25), also uray i,clude
u'eiglrt loss (18, 25-27), diarrhea (18, 25-2g), diminished appetite, and
abdonrirral distension (29).

Serum Urea:
The level of seruni urea (mean + S.D.) rvas 5 I .5
patients with arnebiasis compared rvith 36.416 +
patients with giardiasis.

By one-rvay ANoVA, the difference in the level of urea betrveerr the
patierrts with amebiasis and patients with giardiasis was not significant
(P<0.01 ) as shou'n in table 4. Measurerrrents of blood urea nit,igen (BUN)
Ievels provide a sensitive clinical test of kidney function, becaui flliration
and re'noval of urea are irnpaired in cases of kidney rnalfunction (20).

Table l. characteristics of patients with arnebiasis and giardiasis.

Table 2. The percentages of anrebiasis syrrrptonrs.

+ 5l.l9l rng/l00ml in
21.368 mg/l00rrrl in

Patients characteristics Infection
amebiasis

Age (mean + S.D.) \'ears 3.95=L5。 226 3。 733■ 3.807

S) nrptoms ％
一(inrdual s\ mptoms 73.684

Intranrural air 63。 157
Liquid stool 63.157
Scnrilbrnred stool 15.789
Fornrcd st<lol 21.052
\\/cight loss 84.210
I)iarrhca 94。 736
I)ch、 driltion 45
lllood :rnd/or mucus in thc stools 85
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Table 3. The percentages of giardiasis sylllptorl'ls.

Sr mDtoms %

Gradual st mfrtoms 50

Flatulence 66.666

Liquid stool 66.666

St'nriforntccl stool 6.666

Fornted stor:ll 26.666

\\'eieht loss 86.666

Diarrhea 80

Dinrinished appetite 46。 666

Abrlonrinal distension 66.666

Table 4. ANOVA analy'sis for urea betrleen the patients u'ith amebiasis and

patients with giardiasis.

!5lo

J0o/o

35e6

_3096

2506

?()u/o

I nfcctions' I 5%

I)erccntages 
,gu7

5o/o

0%

I

L__
< I Ycar ;; ;t.; ,;.,,, n Yc'rs r2 Ycars r5 \'curs

Agcs

Figurc l.Thc pcrccntascs ol｀ agcs of nlalc paticllts、 iヽth anlじ bittsis

s. o. \' d.f S.S }I. S

F
(Calculated

)

F
(Tabulated

)

Bctn ecn

G rou ps
I 1638,05 1638。05 0。9252 7.61

\\ ithin
(i rourrs

28 49573.417 1770.479

Total 29 51211.467
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In fections'
Percentages

I lcar 2 ycars

Ages

Figure 2. The percentages of ages of fernale patients u,ith
arnebiasis.

,\ote: By n-ricroscopical exanlination of fresh f-ecal saurple, the children of this
study \\'ere infected with either amebiasis or giardiasis, but there is no case
combined betu,een infection u,ith amebiasis and giardiasis at the time of this
str,rdy.
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I nl'ections'
Percentages

4 r'ears 5 years 7 1'ears

Ages

Figure {. The percentages of ages of feniale patients \\ith
giardiasis.
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Analy'sis of Lactate Dehl'drogenase Activities in Gastric Ulcer

and Gastrointestinal Cancer

Faten Fadhel Chenristry DepartmentiCollege of Sciencc/
Al-\{ustansiril'a Univcrsitl'

ABSTRACT

The tu'o tnain objective of this research is: l" to study the relationship
betrveen LDH activity in gastric ulcer ar-rd its activity irr gastric cancer. l"'i to
study the relationship betu,een LDH enzyme activity and colorectal cancer.
The total activities of LDH enz)'me in 12.0 healthy individuals (27- 67

1r.old);5.0 patients with gastric cancer'(40 - 67 1,r.old);8.0 patients riith
gastric ulcer ( 25- 63 yr.old ) ; l8 patients rvith advanced stages of colon
cancer B-D ( 28- 58 yr. old );and 16 patients rvith rectuut cancer(37- 671r.
old ) u,ere assayed by using calorimetric rnethod procedure [ 1] .

The activitv of LDH in the sera of patients u'ith cancer \\/as hi_eher

significantl"v (0.01<p<0.03 ) than that of the nonrral healtliy irrdividual: in
addition the level of the enzynte in sera of gastric cancer patients u'as hi_elter
significantly (0.037) than that of gastric ulcer u'hen compared to the rrornral
ralues. The percentage of LDH is doubled in colorectal cancertissues (78.1 -
83.8 o/o) and significantly greater than that in the corrtrol rrorrral ralues
(p<0.001 ), but there was no significant difference in LDH activiry betueen

1colon & rectal cancer ( p > 0.1).
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INTRODUCTION

Lactatedehydrogenase(LDH, ECl.1.1.27,M.、t = 140,000 D )

catalvzed the interconversion oflactic acid into p)・ ru、
'ic acid as shoヽ 'ヽn:[2]

pH=9‐ 10

CH「

ヽ

°°H+NADH+H+  P          CH3 CH(00H+NAD+
∫。8‐7.5           0H

P、 ru、 ic tlCid
Lactic acid

The enzyme is found in the highest concentration in the liver, follou'ed

by hear-t, skeletal muscles. Red blood cells contains an appreciable amount

(aUout 200 times the normal plasma level) [ 3 ].lt has been demonstrated that

LDH is a group of enzymes which are tetramers composed of 2 tlpes of
suburrits ( H-subunit and M-subunit).

The presence of different proportions

structure can yield 5 types of iso enzyn'le

H subunits in the LDH
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El-.,r-l LDH,,@ LDH,.m .r4 t4I .Studies orLDH iso

trTl',rl ""'^"frwlv 
I

E,-i#r in galt-ancer tissues were generally carried out by using

iurmulohistochemical, immunoelectron microscopic techn. and biochernical

rnethods[5-7].
The colon is the part of the digestive system where the waste material is

stored. The rectum is the end of the colon adjacent to the anus, together ,they

forn a long, muscular tube called the large intestine [8]. Colon and rectum

cancers ,are solnetimes referred to together as "colorectal cancer". Together

tlrey are the third most common cancer in adults , accounting for ll oh of
cancer death . Most cases of colorectal cancer begin with the developrnent of
benign polyps{benign turnors of the large intestine} which are relatively

.o,r*o, in people over age 50, they can becotne cancerous , though , witl-r the

ability to invade the normal colon and spread to other parts of the body

(rletastasize) 19 ]. Studies on LDH iso enzyme patterrl in colorectal cancer

tissues have been reporled i10] . its total and specific activities l-rave beerl

rneasured [11,12] .Onthe other hand the level of LDH enzyl'ne was studied

irr sera of lnany cancered patients such as gastric cancer patients [13] ,

testicular cancer where it is used as a tumormarker for diagnosis, stagirlg and

follorv- up[14 ] , prostate carcinorna patients [15 ] , and the le'n'el of enz,vttle

\\,as studied i1 urine of rat bladder cancer [16], but u'e carrnot find al-l

infbrniation about the level of enzyme in gastric ulcer and gastrointestillal

calcer. To study the pathogeneses of gastro-colorectal cancer and provide a

cer-tain theoretical basis of diagnosis.In the present study rve detennined the

total activities of LDH in the sera of patients with gastric ttlcer and gastric

colorectal cancer and in adjacent healthy individuals - The relationship

between biological behavior of gastric cancer, colorectal cancer and its LDI-{

enzyrne contents were discussed .

PATIENTS and METHOD

Patients :

This study included 39 untreated gastro-colorectal cancered patients

who attended to Baghdad Teaching Hospital AL- Yannook Teaching

Hospital. Median age of the patients ranged between 25 -67 years old.

Patients were further classified according to their cancered organ, e.g ; gastric

cancer n:5 ( age :40 - 67 yr. old ), colon cancer n=18 ( age : 28 - 58 r'r"

<rld) , and rectal cancer n: 14 ( age :37 - 14 yr. old ) .The cliagltosis u'as

23
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based on clinical and histological exarnination reports by the supervision

Dr.Lua'ai Edward , Dr.Raji Al-Hadithi & Dr. Nawal Al-aiash . Eight

patients with gastric ulcer ( age : 25 - 63 yr.old ) were also enrolled in this

,tudy, these patients were selected from Islarnic Al-Janeen Privet Hospital

and 
-Al-Shaheed 

Adnan Hospital , the diagnosis rvas based on Errdoscopy

tests repor-rs by D.Hassan Skaffy & D.Sa'ab Sideek . Twelve nonrtal healthy

irrdividuals n: 12 ( age: 27 - 67 yr.old ) were also included in this study to

def-rne the nonnal LDH level .

Olce obtained due consent from the patients , venous blood samples

were collected prior to initiation of anticancer therapy . On every occasiott,

blood sarlples were collected between ( 8.0 & 10.0 a.ln ).Sera were

separated ut 1:OOO rpm for l5 min.),and kept at -200C till analyzed .

Lactatedehydrogenase activity was tneasured in sera of patients and

nonral donors by colorimetric method .

Method :

Errz1,11311c activity in sera of patients was tlreasured in based on the

reactioll of p1,rul'ate to lactate in the presence of NADH by the action of

LDH, as the follorving:

pH = 5.8-7.5

CH3-CO―COo+NADH+H+

P、 ru、 ate

CH3-CHOHCOO+NAD+

Lactate

pH=9‐ 10

The pyruvate that remains unchanged reacts with 2,4-dinitrophenyl

hydrazine (2,4-DNPH ) to give the corresponding phenylhydrazone which is

determined colorimetrically in alkaline median Il ] :

0,N         02N

CH3~CO~C00+NH2‐NHON20~NH=NON20・ CH3~CHOH― CO

|_
2,4-DNPH

24
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PROCEDURE

Pipette into cuvette :

REИGENrS TEST

NADH 0.9 mi

serulll 0.2 ml

Normal saline 0.8 1nl

Mix , incubate at 37 uC for 30 min.

Color reagent 1.01■ 1

Mix, allow to stand at r.t for 20 min.

NaOH 10.O nll

Mix, allorv to stand for I0 min., read Abs. of samples

against D.W at 520 nm

Calibration curve

The calibration curve was determined as follorvs :

Volurnes of NADH solution , deionized D.w. and colour reagent \vere
mixed in "6" test tubes, table (1), allou,ed to stand at r.t for 20 min.. a

volume of 10 ml NaoH (0.4N) was added to each test tube, then rnixed
and allowed to stand at r.t. for 10 min., and The absorbance of each tube
rvas read at 520 nm against D.W.

The absorbance was plotted against enzyrire activity to each tube,
Fig(2)

Table (1): Solutions & volurnes used to obtain the calibration curve

Test tube

lrtro.

LDH

(u/L)

NADH

(m0

D.tr.(nil) Color

reag.(ml)

Finul

vol.(ntl)

I 0 0.9 0.1 1.0 2.0

2 111.4 0.7 0.3 1.0 2.0

3 223.1 0.5 0.5 1.0 2.0

4 334.9 0.3 0.7 1.0 2.0

5 390.6 0.2 0.8 1.0 2.0

6 446.3 0.l 0.9 1.0 2.0
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Statistical analvsis :

All values were expressed as mean t S.D , student "t" test was used for
inter group comparison and Spearman:s rho test was used to fined correlation

and probability of correlation between groups

RESULTS

Fig (1) show the calibration curve which was used to deterrnined the

LDH activity in the present study .

Total LDH activity in gastric ulcer and gastro- colorectal cancer against

non.nal values of healthy individuals were shown in table (2).

Table(2):The aCtiVity ofLDH in sera ofpatients、 'ith gastric ulcer,gastric

cancer,colon`と rectunl cancer、vere colnpared、vith normal、 'alues.

(*)p<0.03 :  (**)0.0001 <p<0.01 ;  (***)p<0.0005  ;  s=
signincant increase ofenzyme activity

Gastric ulcer 8 25-63 251.50 + 108.4

(*)S

729

Gastric cancer 5 40-67 394.00+69.84

(**)S

170.9

Colon cancer 18 28‐ 58 293.255+

103.92

(***)S

83.8

Recturn cancer 14 37-67 259。 46 + 80。 14

(***)S

78.4

nornral 12 27‐ 67 145。 41+58.83
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The LDH activity was increased significantly (p.0.01) in sera of
gastric & colorectal cancer than normal individuals, in addition the activity of
enzyme was elevated significantly (0.01<p<0.05) in sera of gastric cancer
patients than in gastric ulcer as compared with controlled values, beside that ,

correlation coefficient value ( 0.9 ) refers to a strong positive correlation
(table 3) or can say; gastric ulcer developmerrt lead to increase gastric cal'lcer
occurrence .

Table(3): correlation of LDH level between all groups .

N.v. Colon

cancer

Rectum

cancer

Gastric

cancer

Gastric

ulccr

Correlation

coefficient

N.V l.000 - .373 Ｏ
ι .600 190

Colon can. -.373 1.000 -.004 .100 - .311

Rectum can. .2t7 .004 1000 600 .357

Gastric can. .600 100 600 1000 .900士

Gastric ulcer 190 .357 900* 1 00

sig.

(2-tailed)

N.V .-J J 498 .285 651

Colon can. .988 .453

Rectum can. ｎ
フ
オ
■ .988 .285

Gastric can. .285 .285 .073

Gastric ulcer ‘
υ .4-i3 .073

o correlation is significant at the .05 level (2-tailed).

The correlation coefficient value (- .004) refers to a weak negative
correlation of between colon &rectum cancer (table 3) or we can say there is
rlo significant differences in LDH activity in sera of colon & rectum cancer ,

u'hile the value (0.100) means; that there is a weak positive correlation
between LDH level in gastric cancer and colon cancer or in other meaning :

occurrence of gastric cancer may leads to colon cancer or to rectum cancer
(correlation is 0.600, table 3) .

The LDH activity was increased significantly (0.001<p< 0.01) in
gastric cancer(394.00 + 69.84)than colon cancer(293.255 + 103 .92) , rectun-r
cancer(25 9.46 + 80. l4) and than gastric ulcer (251 .5 + 1 08.4) when compared
rvitlr nonnal values (145.41 + 58.83) , fig (2) .
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DISCUSSION

It is well known that glycolysis in cancer tissue increase significantly ,

consequently , as an important enzyme of the glycolytic pathway, LDH may

marrifest u-high.t activity in cancer patient;serum & tissues I l0 ]. The

present results showed significant increase of total LDH activity ,about 170

i/o of the control . these results was consistent with the reports by Cards I l7]
arrd Hong tl8] , moreover;our results showed that the level of LDH in
gastric .un.., patients was higher than that of gastric cancer , colorectal

Iun..r, and than adjacent control values . this result is in agreement with that

of | 7,14 I where LDH activity is significantly high in gastric cancer

patients as compared to these of gastric ulcer . this result may be explained by

il-,. pr.r.,',t of LDH iso enzyme which possess different rnolecule constitution

, fur-rctional differences on the metabolic adjustment to sotne extent exit

ap-lopg them > since it is easy for LDH- 5 to conveft pyrovate into lactate,

which benefits anaerobic metabolism , while LDH- I can convert lactate into

pyrovate , and the latter can be oxidized in citric acid cycle , rvhicl-r berrefits

aerobic metabolisrn .

LDH iso enzyrnes in parietal cells of stomach and chief cells rvere

doprinated by LDH-I , while surface epithelium and pyloric cells were

dornipated by LDH-5 t4] that means , the LDH iso enzyme patterns varied

witlr different kinds of cells in normal gastric cells L4,l9l. It u'as also

suggested that LDH iso enzymes might be of cellular specificity . The higher

content of I-DH-5 and LDH-l would benefit the active acid secreting action

of parietal cells [20 ].
The content of LDH-5 in gastric cancer cells was higher than that of chief

cells , surface epithelium and pyloric glandular epithelium, and the content of
LDH-l in cancer cells rvas lower than that of parietal cells . The pattern of
LDH iso enzymes in cancer cells was demented by LDH-5 t4]. Under

electron microscope , the positive product of LDH-5 in cancer cells was

distributed in cytoplasmic matrix around the mitochondria and endoplasmic

reticulum, while that of LDH-1 could only be seen in cytoplasmic rnatrix

around less endoplasmic reticulum and on the membrane of it . this shou'ed

that cancer cells could produce LDH-5 & LDH-1, but the former was much

more than the latter [5] . This suggest that increased LDH in cancer cells u'as

rnainly due to the increase of LDH-5 activity , different from the normal

propoftion of all five LDH iso enzymes in normal gastric epithelium.

Irrcreased LDH , especially LDH-5 might increase glycolysis in cancer cells .

rvith rise gf lactate in cancer and adjacent tissues, pH in local tissues

clecreased and thus invasion and rnetastasis of gastric cancer cells could be

inclirectly prornoted by enhanced activities of acid hydrolyze [21]
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In colorectal cancer tissues , M type LDH can be found predorninant
also in which anaerobic glycolysis increased abnormally [1 0] .Li conrparison
of LDH activity in malignant tissue with controls , our results ref'ers that
LDH activity in sera of colorectal cancer patients was very high (about 78- 83
oh) of the control .these results were consistent with reports by Card and Hong
117,18]. Onos [22] found that LDH activity in colorectal cancer tissues was
i'ery high and it gradually decreased in control tissues surrounding tunror with
a distance frorn cancer . By studying LDH iso enzytne patteren in pre
cancerous polyps , Onos [22] found that it shifts towards M type , indicatipg
that the deviation of LDH iso enzyrne pattern in nonnal iiisue could be
regarded as early signs of malignancy before the morphological changes .

The causes ofcolorectal cancer :

Factors that increase a persons risk of colorectal cancer include : diets
high in total fat, protein, calories, alcohol, and rneat ,and low in fiber, dietary
vegetabl es and fruits,cal ci um, fol ate and otl-rer rrr i cron utri ents [2 3 ] .

Other factors include ;a family history of colorectal cancer and polvps, t6e
preserlce of polyps in the large intestine and chronic ulcerative coliiis[Z+].
The irrcidetlce of colorectal cancer increases also with age for both rren and
\\'onren . cooper et alt2al observed , in a national population -based studyt,n:75,266 patients) ,an incidence of 1.59 patients/1,000 in subjects aged 65
to 69 yr.

Our results suggests that the alteration of LDH activ-ity is related ro tlre
pathogeneses of gastric colorectal cancer, and rnore details will be studied in
our lab.

fig (1)calibration curve of LDH activity
determination
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Adaptive ThreshOlding MethOd fbr lmage Edge Detection
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ABSTRACT
Irr this paper we determine the optimal edg: detection threshold value'

T6is has dorrl by extracting srnall homogenous blocks from unequal rl'lean

r-egiorrs. Then, fro,n these blocks we generate small image with known edges'

SoI these si,rulated edges compared with the detected edges from edge

detector rnethod tbr difierent threshold values by computing mean square

errors between thern. The mean square error cornputed for the total edge

irna-qe points (Er), rvhere we used this lneasure to deterrnine the best threshold

'u'alue (tho).

e-dLiJl

1,ai:_,1 i!-lr l- i:!3. crtil-Jl , t.l,<l ilr 4^+ J;ii *r .- .'.-,.11 l- d r
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;+ + ;,,f--:Jl -t.li. .}-i"3 OGIJI ) er-,'- glit- 6ll -o Ei-- 'oSc'-a r'rl..,!J ar:"' i ;:lJ3

( i,srUl

, lilJt , i.i<I JJt j#ln g.. i-:l;ll otitJl e rJJE'.J/l glitJl 
'ra ,-;ti clJrl

it--ilJlr: l\-lll crliLll ;p'ffi:f 61y J:*-.+l'"-i CJi5a;s;'-Jl arlll 'oJJ'-il ,Js

lri tli\ri ,l .',j- , (E, )a:r.-l glS!,-, ,-'tliJt 6+-, J>-". a:;"ll JJtll i 4+it!l

. ( t ho ) ^I' .J;li =t -t :LJt
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INTRODUCTION
Segrnentation is the process that subdivides an irnage into its

constituent parts or objects. Segrnentation is one of the ,rori important
elernents in automated image analysis because it is at this step that Lbjects
or other entities of interest are extracted frorn an irnage for subsequent
processing, such as description and recognition. Il]

Segrnentation algorithrns generally are based on one of tow basic
properties of gray level values: edge based segrnentation and region based
segurentation. The principal areas of interest within this category are the
detection of isolated points, and the detection of lines anO lOges in an
image. The principal approaches in the second category are based on region.
l2l

Thresholding is widely used as a tool in image segurentation where
one is interested in identiSring the different hornogenous corxponents of the
irnage. [3].

THEORETICAL CONSIDERATIONS
Because of the wide applications of the thresholding operatiop ir-r a

digital image processing and simple fixed threshold value is-rarely adequate,
a number of thresholding methods have been proposed overthe years. Sorrre
of these Inethods use the manual selection to choose thresliold values while
usir-rg cettain autornatic selection mechanisms to detennine a threshold
value depending on the intensity value of the image. [4]

In this paper, we adopt the previous rvork tjl and applied it to
different edge operators (Sobel, Kirsch, variance, andLSLF tol). hls done
by extracting square blocks frorn different hornogenors" i,nug. regiop of
different lreans. Then these blocks collected to produce srnall i,iage contain
different blocks. So, the locations of the edges between the b-locks are
knorvn. Hence, can be assuming that these ed[es represent the true edges.
Example of this sirnulated image and its true edges shown in fig. (l: a, & b)

(a) (b)

Figure ( 1 ):
a) Simulated inrage contains different blocks extracted

homogeneous image targets.
b) True edges irnage, (edge thickness is trvo pixels)
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Adaptive Thresholding Method for Image Edge Detection
Ali Abid AI-Zuky and Haidar Jarvad Al'Taa'y

The edge detectors apply on the small-simulated image, after that

determines th; edges by uiing threshold value. The resulted edges are

always lot all represent true edges. Therefore, we can detennine the atnount

of error between the true edges and the edges resulted from edge detector as

following equations:

ル= l ΣΣlrE(χ,均―Rttχ,均F

et = fi+ + VrG, y) - RE(x, flf2 Eliminated Edge Error only for Edge Points (2)

Er2 = l- f. F [ff(.r,1,) - RE(.r, y)]r False Edge Error only for Homogenuous Points (3)

HP ? iI.

Where, TE (x, y), and RE (x, y) are the true edge image, and resulted

edge image, respectively, (NxM) represent the size of simulated image, and

Ep-is the total number of true edge points in the sirnulated image and HP is

the total nutnber of hornogenous points in the simulated irnage.

Accordingly, the quantitative values (Er, Eri, and Er2) represent the

lrean square error, for total image plane, and the elror for only edge points,

and foi homogeneous (non-edge) points only. So, can be determining

aprourrt of edge error that produced from using the adopted edge detector.

Also, can be evaluating when the error is large in edge points or non-edge

points. Hence can be adjusting the (th) value to reduce the whole errors (Er,

Eri. and Er2), see fig. (2) explain the relation betw'een th-value and the error

(Er).

乃′α′ E/″οr   O)

the optimal threshold for the srnall-simulated image,

edge detection method to find the edge in the origirral
After finding

can be applying the

(large) image.

Figure (2) Relationship between (Er)

House image where the axis of (Er)
and Thresholds for
multiply by l0^-3

:         0 10 20 30 40 50 60 70

1             ThreShold
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RESULTS And CONCLUSIONS
The adopted images (House, and AL-Qudis) in this study show in fig.

('1), these irnages of size (256 x 256) pixels and presented by 8 bit/pixel.
Frotn each image we extract different horrrogenous blocks fi'orrr un-equal
Irean. The generated small image contains sirnulated edges. The srrrall
irnages and their simulated edge irrages shou,n in fig. (3).

To obtained the optimal threshold value to deterrrine image edge for
each edge detector, we perforrned the edge detector methods (Sobel, Kirsch,
and Variance, and LSLF)I,7], the used differerrt threshold values (th). The
resulted edge irnages cornpute the errors (Er, Eri, &Er2).

The results of error values (Er, Eri, &Er2), are varying u,ith varying
edge detectors at (tho) values. This tabulated in table ( I ) & (2).

Tablc (l) Resuls for small-simulated image, from House

Tablc (2) Resuls for small-simulated image, from AL-Qudis

35

Detectors
Optimal

llビeshold
E『 Erl Er2

Sobel 14 0.000 0.000 0.000

Kirsch 50 0.002 0.001 0.001

Variance ワ
′ 0.000 0.000 0.000

Line 7 0.054 0.056 0.001

Detectors
Optimal

heshold
Er Erl Er2

Sobel 14 0.000 0000 0000

Kirsch 60 0.008 0.001 0.007

Variance 17 0.000 0.000 0.000

Line 3 0.055 0.055 0000



'\d:rptir c rhrcsholding ttetroa ro1l,i;il":li:rliT:XTHaidar 
Ja*:rtr Ar- raa,r.

L ine Variance Kirsch Sobel

Line Variance Kirsch Sobel

Figure (3) sirnulated images and the results oledee deteclion rtrerhods
at (tho) \ alues
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Determine X-ray lmage Eclges Using Adaptive Least
Square Regression Technique

Ali A. D. Al-Zuky, Hashim H..Iarvacr, and FIaidar.Ia*:rd \r. Ar-r'aa'r
A l-Nl usta nsi rir':r Li n iversit,v-, Co|lege of Scien ce, phr s ics Dcp t.

ABSTRACT
The edges of X-ray irnage is determined by usin-e Line Fitting rnethod

Lrsing least square regression algorithm (LSRA). wheie, rhe gray levels in
hotttogenous targets can be represented by liner function. This fun.tion can be
estirnated form (LSRA), then used to separate homogenous (non-edges)
re-uions and determine the separated points between the homogenou, ,.gion,
as the edge points.

The results of X-ray ima,ee with this algorithm accurate and thin
cornparin-e w'ith the results of other edge detection rnethods.

edge

Ke)' words: X-ray, edge detection, diagnostic, thickness, LSLFED,
Algorithnr.
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I)ctcrmine X-ray Inrage Edges tlsing Adaptive Least Square Regression Technique "-
Ali Abid .{l-Zuky, . Hashim H. Jau ad, and Haidar Jau'ad Al-Taa'1'

INTRODUCTION
Roentgen discovered X-rays in November 1895. He rvas investigated the

L'rehavior of cathode electrons in high-ener-qy cathode ray tube, which consist

of evacutrted glass envelope. [Meredith: 1972).

X-rays were used because of their ability to cause fluorescence. Early
fluoroscopy was. accornplished by radiologist lookirrg directly at fluoroscopic
screerl, ilnd the first X-ray image of a hutnan pan \vas observed
fluoroscopiclly, by Dr. Classer [Cuny: 1990].

Some of the irnaging systems produced irnages u'ith a poor clarity, other
r) pe have a good clarity. Image claritf is defined as the visibility of
diagnostically irrrportant detail in the imase. Irrta*qe claritf is determined by

corrtrast and irnage quality. Radiographic contrast depends on three factors:

subject contrast, fihn contrast, and scatter radiation plus fbg. Irra-ee qualitl'
depends on radiographic mottle, sharpness edge, and resolution [Banerjee:
1e9e).

The tenn image clarity is used to describe the visibility of diagnostically
ir-nportant detail in the radiograph. Tu'o basic factors detennine tlre clarity of
the radiographic irnage [Rao: 2000].

a- Contrast b- Image qualitl'
The terrn radiographic contrast refers to the difference intensity, betu'een

areas in the radiograph.

The quality of the radiographic inrage rnay be def rned as the abilitl' of
rhe lllnr to record each point in the object as a poirrt on the filrn. Irnage qualitl
clepends on sl'rarpness [Tabb:1997). Sharpness is the ability'of the X-ray film
to define an edge. An unsharp ed-ee can be easily seen if contrast is high, but a
slrar-p edge rrral' be poorly visible if contrast is Iou'.

TH EOIT}'
Most edge extraction technique errrploy sorne tlpe of gradient nreasLrre

ancl olic'n fail to provide satisfactorl'results lor noisy irnages. With recent
arli ances in pattern recognition, scene anallsis. and artillcial intelli{rerrce.
lhe'r'c' have been an increasing nuruber of s1stenrs developed lor practical
a;r;rliciitic'rns. u'hich incorporate some t1'pe of 'uisual input capability. l-ltc'
input inrages in such practical applications are often very noisy, for exarnple,
in X-ray irtrages [Umbaugh: 1998].

-l'lre present study, adopted line regression rnethod to detect inrage edges

[,\li & Haidar: 2002), where this algorithrn previously utilized to introduced
arlaptive digital srnoothing filter fbr reducing noise li'orn irnagcs IAli: 20021.

10
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fi:fflTilL:Slmosenous 
i,rage region, where we heap softins rhe gray

r*,y(,)riil;JI',.:;HHT,f i:iiifi$:;i:x..:xit'..ffi T:::1;and (n) is the rotar nurnu..oip"ints in rd;;;enous region.rhe asceno',g. o^ojl,r ([],ir*rr*;r';"#il"ar 
reration berween x andy(x)' So, the best fitting'iir. #i this a*u .un'be estimared by using reast

ilffi:::il;i"ing 
argorithm. rhis perro;;#;; using tr,. roiio*ing steps:

a- Cornpute the following summations:

Ir, i yi),-..i*',....ix.y(,)..........(r)
.i-=l ,r=l r]i .t=l

b- Fror, least square rine fitting rnethod equations 2 and3 can

a .n + bi - = t y (x).. .... .. (2)
,r=l -r,=l

αΣ χ+bΣ χ2=ゞ

be estirnated:

I x.y (x).........( 3 )t=l -r=l .x=l
u,here: a and b are constants of estirnated line

t v(x)-
:=I
みΣ・

(4)

, i xv(,)-i,i y(x)
u J 

'........( 5tr,'-li'lr=r \f, )
c- The approximated rine for the sorted data is given by eq. (6):Y(x):a+bx..................(6) "

Here the errors between the v.arues of y (x) and y (x) are so s,rail inhornogenous regions. whire, edge 
image ;d"; are arways contains poi,tsfi'orn two or more different,u.g.Ir. so, the es-timated curve fitting line gives ahigh error between y.(x) and i (x). This.ont.uri-between homogenous andnon-ho,rogenous regions exproited'to rocate ;;;;; edges.

Algorithm of Edge Detection
The proposed edge detector, perforrned by using the foilowing sreps:L Inpur size of sliding mask (n).
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2. Detennine the values for this mask, by applying sliding mask on the intage

plane und ,.r.iJin! tn.r. yu1r.r in'in.i.rsing manner, then the resulted

data presented in a vlector y (x), where (x:1,2,3,""n)'

3. Estirnate (" ";fitof the uesi i,tting line for the sorted data in vector y (x),

by using eq.s (4), and (5), then canle status the equation of best fitted line

Y (x) from eq. (6).

4. Estirnate tr,. uu'ot,te error value (er) between the data y(x)

and the approximated line Y(x), from eq' (7):

,, _!i.,(r) - r(x1........--.. .( 7 )
tl;'

5. If er > threshold then can be assign the central rnask point as an edge

point.

Results and Discussion
Two (Synthetic, and X-ray) real irnages are used to evaluate the

efficiency implementation of the suggested algorithm. These ilnages have

spatial resolution (256 x 256), (323x235) pixels respectively, and gray tone

resolution 8 bits/pixel.
To de1errnine the pou'erful of using X-ray itna-se in edge detection b1'

usipg Leasl Square Line Fitting Algorithm, the present results colnparing u ith

Sobel, Robeft, and Variance edge detectors. The results demonstrated in fig.

( l), frorn the results can be shown the X-ray image contain lorv contrast in

regions. S9, the edges are thick in the traditional method, but in our algorithrn

gires thin edges in the tu'o types of images. Hence, can be say, that the image

iegiols can be locally modeled as linear function when the regiorl

Itoprogenous. Any contrasts with this model, mean that the region is represent

edge r egion or non-homogenous gray tone region. This edge detector, highly,

,ri..tt in detennines straight lines and edges in X-ray image, see fig. ( I ).
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Pointwise M-injective and pointwise M-projective modules

Saad Abdul Kadhim Department of Mathematics/ College of Science/

Al-MustansiriYa UniversitY

ABSTRACT

M-injective and M-projective modules were introduced b"v G'

Azuuraya. On other hand, S.A. Gataa generalized injective modules

pointwisely. In this paper pointwise M-injective (resp. pointrvise NI-

projectivei,rodules is defined as a paper geleralizat\on of M-injective (resp'

M-pro;..tive) rnodules. Characterizations and properlies of pointu'ise \4-

injective (resp. pointwise M-projective) rnodules are obtained' A theorern of

C. Faith and Y.
utumi on quasi-injective modules is shown to hold for a large class of

modules. Furthermor. h...ditary (cohereditary) rnodules due to M' S'

Shrikhande are studied pointwisely' Also, theorem which is pamially

analogous to that of Cartan-Eilenberg theorem is obtained'

\--,aY--S.lt

L-+,*-l-,i j+ cl.,-,..,;'r M - -tnil ;." +ti-)l: M - uJl c.r /lJl^iYl crL':LIl

F,',-,t, l- ,=+ ,rtt 4:JEYI crLliJl .^l> +fg !c. r'-!rl -,'t ..+t+ cl^'(Azumaya)

,:,- q!,;1 c,LlLll ,cl-ilt p) M - -tnll ei,^ !-rLiYt ;r$ill c..,Llfull i.-l;:-e -+F

\z[ - L^r ll rJ^ j-c.Yl ,.rJ.iiJl .':LliJ.rl:Jl: oL-r5'i,iJl ..,,;:"; '''rl.'i '( M - ':' :\l

,i c.,Lt-iiJl J:- (Utumi) ,fA : (Faith) d+ a:o-*" .(M - -kJl u' Il-b-)l :-..:ji'ii)

.i',*,G^ll e,*-s,o i*,1;: * ,Clr dr -)JSl 
.CrLtLil J^ Jli. I tji'-J aii=:' cL:io2 a;;';)t

+i a<rLL:":a;a.,''jL'i dllrs .f+Lil (Shrikhande) "Srtr3 asJl;^ll ':Lljill r2+t ')\

.(Cartan-Eilendberg) e ,#l - ;[-,5 2-':;^'
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R-homomorphism g : M -+ N such that f = g oc. on other hand pointwise
projective rnodules studied in [2] as a generalization of projective modules.
At-t R-tnodule P is called pointwise projective if, for each R-epimorphism rqr:

A + B, where A and B are R-modules, and for each R-homomorphisrn f : p
-+ B, the, for each x in P there exists an R-homornorphism g\ : p+A (g, rnay
depe,d on x) such that f(x): (vog* )(x). As a dual of pointwise projective
rrodules, S.r\. Gataa in [3] generalized injective rnodules pointwisely. 

-

In this paper' the first section study M-injectivity and M-piojectivity
pointu'isely. In the second section, pointwise quasi-injective rnodules are
introduced as a proper generalization of quasi-injectlve rnodules. Many
knor'vn resuits of quasi-injective module are generalized for pointwise qrasi-
injective Inodules. Finally, in third section pointu,ise hereditary (resp.
pointu'ise cohereditary) rnodules are introduced as a generalization of
hereditary (r'esp. cohereditary) modules due to M. S. Shrikhide [3].

Throu-shout the paper R w'ill denote a comrrutative ring '',^,,it1., unity. All
rrrodules are: understood to be unital (left) rnodules.

$1 Point*'ise M-injecti'e and pointwise M-projecti'e modules
As a proper generalization of M-injective modules due to G. Azumal,a

| | rve introduce the follou'ing concept.

Definition (l-l): Let M be a fixed R-module. An R-module N is called
pointwise M-injective if, for each monomorphism cr : A + M, where A be
any R-module, and for each a homomorphism f : A + N, then for each ae A
there exists a hornomorphism ga : \zr -+ N (gu may depend on a) such that (a): (9,,. u)(a).

Also, rve define pointrvise M-projective modures duaily.

Remarks (l -2):

( I ) It is obvious rhat e'ery M-injective (resp. M-projective)
pointwise injective (resp. pointwise projective) rnodule

Poinhvise M-injective and pointwise M-projective modules

Saad Abdul Kadhim

INTRODUCTION

The concept of M-injective and M-projective rnodules were introduced
by G. Azurnaya in [l]. Let M be a fixed R-module, an R-module N is called
M-injective if, for each R-monomorphism cr : A + M and for each R-
homorrorphism f : A -+ N there exists an

rnodule and every
is pointrvise M-

16
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injective (resp. Pointwise
ttt-pro1""iiu") module. The converses need not be true in general'

(2) By using [3, theorem (2.2.2)],an R-module N.is pointwise injective if and
' ' 

onty if il is'pointwise M-injective for each pointwise projective module

M.
(3) By using [3, theorem (2.2.1)), an R-module P is pointwise projective
' ' *oart.-iionly if N is pointwise M-projective for each pointwise injective

R-module M.
(4) A direct summand of pointwise M-injective (resp' pointwise M-projective)

module is pointwise M-injective (resp. pointwise M-projective)'

Recall that an R-monomorphism cr : A + B is M-monomorphism if
there exists an

R-homomorphism p:M + B such that Ima and ImB together generate B[l]'
M-epimorphisms are defined dually Il].

Azumaya [1] proved the following theorem'

Theorem (1.3): The following statements on an R-module N are

equivalent.
(1) N is M-injective.
(2) Given any M-monomorphism o, : A + B and any R-homomorphism f : A

-+ N, there exists an R-homomorphism g : B -+ N such that f = go cr'

(3) Every M-monomorphism u : N + C splits (where C is an R-module)'E

The dualization of above theorem characterizes M-projective .odul.

t1l
Here, we characterize pointwise M-injective (resp' pointwise M-

projqctive)modulesbyusingAzumayaideas'Firstly,recallthatanR-
epimbrphism cr : A -+ B is pointwise split if for each b e B, there exists an R-

homomorphism B:B -+ A such that (oop)(a): a' Also, pointwise split

monomorphisms are defined dually in [3].

TheOrem (1.4): The following statement on an R-module N are equivalent:

( I ) N is pointwise M-injective.
(2)GivenanyM.monomorphismcr:A-->BandforanyR.homornorphismf

: A + N, then foreach a e A there exists an R-homomorphism go : B -+

N (g" may depend on a) such that (g"" ry)(a)=f(a)'

(l) pvery M_monomorphism cr : N _+ C is pointwise split (where c be an R-

module).
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Proof: (l) + (2).Consider the following diagram where ct is an M-
monomorphism: a

o ---------------- A --------------- . B

I
I

fl
It

Since q. is M-monomolphism, then thele exists an R-homomorphism ry : M
-+ B such that Im cr and Imry generateB. LetC = {(m.a) | m e M and a € A

" v(m) = d(a)), g : C -+ A such that g((m,a)) = a and y : C -+ M such that y
((m,a)) = m. Then g and y are R-homomorphisms and the pair (y , g) is
pullback of (y, a) [5]. Now consider the following diagram:

Ψ

Ｍ
　
　
　
　
　
　
　
　
　
Ｂ

′′

Ｃ

　
　
　
　
　
　
　
　

Ａ
　
　
　
　
　
　
　
　
　
Ｎ

ｇ

Ｏ

Since a is monomorphism, then
epirrorphism,

y is monomorphism [5]. Also, g is

if
a e A, there is c =(m,a) e C; m e M r g(c)=a. By pointwise M-injective of
N there exists a homomorphism h. : M -+ N such that (f"g)(c): (h""y)(c).
Since the pair (y, g) is putlback of (ty,cr), then there exists homomorphism p :

B + N such that h"=p"V [5]. Thus, (f.g) (c): (h,.y) (c). So f(g(c)) =
(p" cr 

" 
g)(c) = (0. o)(e(c)) Hence f(a) = (0. cxa).

(2)-+(3). Let q. : N -+ C (C be any R-module) be an M-monomorphism and

consider the following diagram where I is the identity homomorphism:

O 
-----=a 

N 

------+ 

C

′

―
―
＝
＝
―
―
―
―
●
Ｎ
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Frorn (2) for each neN, there an R-llolllolrrorphisln Bn : C -+ N such that

(9,,o cxXrr): I(n) = n. In turn a is pointu'ise split.

(3 ) -+ ( I ). Consider the follou'ipg diagran u'it[ exact rorv:

o> 0
--------------->

Ａ

　

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

▼

Ｎ

Ｍ

Ｉ

Ｉ

Ｉ

Ｉ

‐

Ｐ

Ｉ

Ｉ

Ｉ

Ｉ

▼

　

Ｅ

Ａ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

十

　

、

Bi, t6] there erists an injective rrrodule E and an R-ttronorttorpltisrtt s : \ -+

E. Nou', u e have the follorving diagrarn:

O -------------+

o_>

By injective of E, there exists an R-homorrorphisln h : iVI -+ E sr-rch that h o u-

: gof, then g is M-rlonorrrorphism []. Hence by (;) g is pointriise split. tlrclt

fbr each neN there existsan R-horromorphisnr \i/n:E -) N suclt that

(r1r,,cg)(n) : n. For each a € A , f(a) € N then tlrere exists all R-

horlornorphisrn \l/n : E -+ N such that (\i/ri,,rc g) ((a)):11a). Ilr-'l"lcc (\i/,i,,,

o-g"1')(a):1ia). So (t1r,i,,, "gXf1a)): fla). L,et F,,:: \l/1i,,1oh:\1 -; \. therl

(9,,o u.Xa) : fla). Therefbre N is pointri ise N1-irrjective. El

The dual of theoren-r ( 1.-1) characterizes poirttu isc \1-1tro.]ective

rtrodules. Contpare the tbllouing theorenr uitlr analogous theot'cttt litr' \1-
projective rnodules I I ].

Theorem (1.5): The lbllowing staternents on an R-tttodr"rle I) arc cryLrir alettt:

(l) P is pointwise M-projective.
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(2) Given any M-epirnorphism G : A + B and for any R-homornorphisrn f : P

-> B, then for each x e P there exists an R-homornorphism g. : P + A (g'

nray depend on x) such that f(x):(a 
" 

g.(x).
(3) Every M-epimorphism otrto P is poitrtu'ise split.

Proof: By using the dual of proof theoreur (1.1). tr

The follor,r,irrg proposition gives anotl'rer characterization of pointwise

N1-ipjective modules. The proof of this proposition is essentialll' the same as

that of proposition (2.1.21) [3], hence is orttitted

Proposition (1.6): An R-niodule N is pointu'ise M-injective if and only if
fbr each R-tnonomorphism a : A+ M, u'here A be a cyclic R-nlodule, and

fbr each R-hornornorphisrn f : A + N there erists an R-horrrornorphism g: M

-+Nsuchtl-ratf=goc.E

Remarks and EramPles (1.7):

(l)lf N is pointu'ise M-injective R-rnodule. then any R-rnonorrrorphisnr f : N
-+ M is pointu'ise split.

(2) Dually of t,l ) if P is pointu'ise M-projective, then any R-epirnorphism f :

M -+ P is pointu'ise sPlit.
(3) If e\/ery lrronon'lorphisrrr is M-ntonornorphist'n, then everv poirrtuise M-

injecti'n,e rnodule is pointu ise injectir e. Also, this note capable

dualization.
(4) Let R=Z: [x,]]/.*',y'.*t:y= i be the pollnornial in tu'o indeterrninate

x , y o\/er 22 rnodulo the ideal <x'.)'',x'= )''>V. Camillo in [7] pro.l'ed that

each hortromorphisrn of principal ideal of R into R is extendable to an R-

endorlorphism of R and R is not selt:injective. Then u'e have R as an R- r

nrodurle is pointrr ise R-injectil e but it is llot

R-iljective. Furrhenrore R is rrot pointuise injective R-rnodule [3].

$2 Point\r ise qtlasi-injectire nlodules

The concept of quasi-injective rlodules introdtrced b)' Johrrson and

\\'orrg [81. Arr R-nrodule \1 is quasi-injectire il l1 is \1-irr.iective. Itr att

analttsous lnaltner rie introdLrce a class of rtrodulr-s lal'qer thart thc class ol'

cluasi -i niecti ve nrodules.

Delinitio n (2.1): An R-rnodule M is called pointw'ise quasi-injective if M is
pointrvise M-i rrjective.

一
ヽ
ヽ



Al-N{ustansiriya J.Sci. Vol. 15, No.3' 200{

It is clear that quasi-injective (resp. pointwise injective) tnodules are

trivial examples of pointwise quasi-injective modules. Also, every Von

Numann regular ring, consider as a module over itself, is pointwise quasi-

injective. But not all regular rings are quasi-injective, since let R = the set of
all continues function from the set of all rational numbers to Z; is regular but

lot quasi-injective [9]. The one has an exarnple of a pointwise quasi-injecti'n'e

module which is not quasi-injective.

Recall that a ring R is regular (Von Neumann) if Vxe R3y€x : x1'x [5].
AIso, for any ring R, J(R) denotes the Jacobson radical of R. A theorern of C.

Faith and Y. Utumi [10], theorem (2.16), asserts that, if M is quasi-injective

R-rnodule, E :EndB(M), then E/J(E) is Von Neutnann regular ring and J(E) :
{ f e E I Ker(fl is essential submodule of M}. We show that this result hold

for pointwise quasi-injective modules.

Theorem (2.2): Let M be a pointrvise quasi-injective R-module. If E :
Endp (M), then (1) E/J(E) is Von Neumann regular ring. (2) J(E): { f e E 

I

Ker(l) is essential submodule of M).

Proof: If we set U: { f € E lKer(f) is essential subrnodule of M}, then U is

ar-r ideal of E. We show that UcJ(E). If fe U, then Ker(fl is an essential

subrnodule of M. Also,Ker(D[lKer11+0:(0), thus Ker(l+f):(0), this inrplies

that 1+f is nlonolrlorphism and hence has inverse, in turne U is quasi-regular

ideal of E. Since J(E) is quasi-regular ideal containing each quasi-regular

ideal of E [6], then U s J(E).

(l) Let f eEl(J(E) where fe E. By Zom's Lemma let T be a relative

complement submodule of K:Ker(i) in M. Define h : f(T) -+ M by h(f1x)):x;
r e T. It is an easy matter to see that h is well defined R-hornotrorpl-ristrr.

Consider the follorving diagram:

o>

By pointwise quasi-injective of M, then for each w:(x)e f(T); xe T, there

exists an R-hornomorphisrn h,n : M -+ M such that h(w):(g,,,.i)(w). If u: x *
y € T @ K where x€T and y€K, thus (f - fg"fl(u): f(x) - (1g,,1';1x;:1ix) -

lJg,-(x))):f(x)-(fih(f1x))):f(x)-f(x):0,thenT@KgKer(f--fg"f).Br-rtT@

μ

嘔

ｌ

ｈｌ
ｌ
１
１
１
↓

Ｍ

″ヽ
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k is essendal submOdule of M,thus ifgw f∈
U andintum f=fgwf Where

gT=gw+U・ Therefore E/J(E)is VOn Neumann regular.

:げ盤1葛ll撫よ:[比黒i
and(1-fg)‐

lα=l Since α∈U and(1-

and therefore J(E)=U={f∈ E I Kerfis

Corollary (2.3) (Faith and Utumi theoreII1 1lC)1)・

Let M be a quasi-injective R-module and

Neuurann regular and J(E)={f e E I Ker(f)

Corollary (2.4): IF M either semi-simple or non-singular pointwise quasi-

injectit'e n-nioari., then E:Endn(M) is a regular ring' E

Recall rhat, an R-module M is fully stable if, (N)gN for each

subrnodule N of tt ard for each R-homomorphism f from N into M [11]'

Furlhe,,ore serni-fully stable modules. Defined on [12] as a generalization of

fully stable rrrodules. An R-module M is semi-fully stable if and only if for

each R-homomorphism of a cyclic submodule of M into M is extendable to an

R-endornorPhism of M.
On can be noticed that from proposition (1'6) the concepts of pointwise

quasi-injectiye modules conicides with semi fully stable rnodule'

M. S. Abbas in [11] studied the endomorphisrn rings of fully stable

nrodule and he shown that this ring is commutative.

Fro,r above motivation and theorem (2.2) we get the following corollary'

Corollary (2.5): If M is a fully stable R-modules and E:Endp (M), then;

( I ) E is commutative [1 1].

(2) E/J(E) is a regular ring (Von Neumann)'

i:iltel={ ct e ei fer (cr) is essential submodule of M}'tr
As a cons.qu.n.. Of cOinsidence between pointwise quasi-injective and

serni fully stability we have an alternative version of theorem ( I . I 0) of Abbas

u 2l.

Theorem (2.6): Let R be a semi primitive ring. Then the following

statetrents are equivalent:
(l)RisArtinian.
(l) Every R-module is poinnvise quasi-injective'

E = Endp (M), then E/J(E) is Von

is an essential submodule of M)'tr

ヽ

'
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(3) Every c),clic R-rnodule is pointwise quasi-injective and the direct sum of
any tu,o pointwise quasi-injective is pointwise quasi-injective. E

$3 Poinhvise hereditary and pointwise cohereditary modules.

Recall that a ring R is called hereditary if each ideal of R is projective
as R-rlodule [13]. The concept of hereditary rings were extended to modules
by M. S. Shrikhande l4). An R-rnodule M is called hereditary if every
subrnodule of M is projective. Also, cohereditary modules are defined dually

tll
We introduce the following concept as a generalization of hereditary

n-rodules.

Definition (3.1): An R-module M is called pointwise hereditary if, every
subrnodule of M is pointwise projective.

The following theorem gir,'es a characterization of poinnvise hereditary
rrodule for pointwise projective tnodules.

Theorem (3.2): The follou,ing staternents are equivalent for a pointu'ise
prpjective R-module M:
( 1) M is pointwise hereditary.
(2) Every quotient of a pointu'ise M-injective rnodule is pointu ise \'{-
injective.
(3) Every quotient of a pointwise injective rrodule is pointrvise NI-injective.

. Proof: ( I ) + (2). Let A be a pointrvise M-injective module and consider the

following diagrarn with exact rou's:

>o
Ｖ
ｈ
“

ヽ
ヽ

下
　
　
　
　
　
　
ヽ、

Ｂ

　

　

　

　

　

　

　

　

　

　

Ｎ

Since M is pointwise hereditary, then N is pointwise M-projective. Thus fbr'

each n € N, then exists an R-homortrorphisrrt hn : N -) A such that
(n):(a 

" 
h.)(n). By pointwise M-injective of A, there exists an R-

horrornorphisrn gn : M + A such that h,(n) :(gn o ry)(rr). Let
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yn i:6p ogn ! M + B, then (y,"V)(n) = (crogr"V)(n) = o(gn"V(n)): (croh.)(n)
= f(n).
Tlren B is pointwise M-injective module.
(2) -+ (3 ). Obvious.
(3)-+(l). Let N be a submodule o M.By [3, theorem(2.2.1)] to show that N is
pointwise projective, it suffices to consider the follorving diagrarn with exact
rows, arrd A is pointwise injective R-module:

0

yn  ′/

〆 ___→ 。A

Ｎ

（
川
『
―
■
「
―
―
―
Ｉ

Ｂ

By using (3), B is pointrvise M-injective module, then for each n e N there
erists an R-homomorphisffi gn : M + B such that (n)=(g," a)(n). Since M is
pointwise projective module, then there exists an R-homororphirm hn : M+ R such that g' (n)=(v 

"h,)(n). LetTn = hn o cr: N + A, rhen (ruoy,)(n):
(ryohn.crXn): (gn"cr)(n) = f(n).Then N is pointwise projective. Thus M is
pointwise hereditary. EI

As a dual of pointrvise hereditary rnodules and a generalization of
cohereditary rnodules rve define the follou.ing.

Definition (3.3): An R-rnodule M is called pointu'ise coherditary if every
quotient of M is pointwise injective.

By clualization of theorem (3.2) u'e have the follon,in,e result.
Theorem (3.a): The following staternents are equivalent for a pointu,ise
injective R-lnodule M:
(l ) M is pc,intwise cohereditary.
(2) Every submodule of a pointwise l\4-projective R-rnodule
projective.

is pointwise M-

(3) Every subrnodule of a pointrvise projective R-rnodule is pointwise M-
projective.

Prooti The dual of the 
I

By consideration
fbllorving result which
theorenr I l -]1.

proof of theorern (3.2). tr
L theorem (3.2) and theorem (3.4) we have the
is paratially analogous to that of Cartan-Eilenberg

Proposition (3.5): The following statet'renrs are equivalerrr :
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( I ) Each submodule of a pointwise M-projective module is pointwise M-
projective.
(2) Each quotient of a pointwise M-injective is pointwise M-injective. El

Recall that a ring R is p-hereditary if for every R-module M, the sutn of
any two pointwise injective subrnodules of M is pointwise injective [3].

Remarks (3.6):
( 1 ) Frorn [3, theorem (2.2.$), we note that a ring R is p-hereditary if and only

if every pointwise projective R-rnodule is pointwise hereditary or
equivalent if every pointwise injective R-module is pointwise
cohereditary.

(2) Every subrnodule (resp. homornorphic irnage) of pointwise hereditary
(resp. pointwise cohereditary) module is hereditary (resp. cohereditary).
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Efficient Iterative Method For Sorving Manning,s Equation
In Open Channel Flow problems
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ABSRACT

Fixed-point iteration is an efficient technique for manual and rnachinecalculation of the root .The method is applied to the solution of Manning,sequation for basic uniform problem in t.aplzoidal channels. The problem is tocolllpute the nonnal depth of water when discharge and bed width of thecharrnel are given.
The functional iterative equation derived in this paper has a standardfbrnr and uses only tu'o variables, the area and hydraulic radius for variouschannel geornetries. It has been tested over a wide range of the variables . Theconvergence to correct normal depth ( root ) fell in ihe category of the 2,iorder and occ:urred in an average of fou. io fir,e iterations- re*gardless ofstartirrg value used . - .
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INTRODUCTION
Water flowing in open cl-rannel is said to be unifonrr if the flow

va.riables ( depth and velocity )do not change with distance along the channel .

The depth of flow at which a given discharge flows as a ur-rifonn flow in a

given channel is called " normal depth " . The nonnal depth colnputation is a
condition of such basic irnportance that it rnust be considered in all channel
design problerns, I Chow(l)]

A resistance equation proposed by Robert Manning is rvidely used

irr hydraulics of open channels for uniform florv computation ,

[Her-rderson 'o']. Referring to Fig.( 1 ) , this equation is given as :

I

o = 1.4R1llsr r

'n

u,hich ;

Volurnetric discharge of florv in cubic rneter per second .

Cross-sectional area of the channel u,ater way in square meter

R : The hy'draulic radius of the channel section in rneter .lt is a pararxeter

accounting for the shape of the channel and plays very irnportant role
in developing flow equations which are common to all shapes of
channels . It is defined as the ratio of cross-sectional area ( A ) to the
u,etted perirneter ( P) .

S : The longitudinal slope of the channel bed .

rr : Roughness coefficient . This coefficient is essentially a function of
the nature of the channel boundary surface .

Manning's equation is the most convenient one for practical use and

preferred choice of hydraulic engineers because it is sirnple in fbrrrt and
is also backed by considerable amount of experience, ISubranranl,a(s]1.

・ｍ

Ｏ
ヽ
Ａ
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a-Natural Channel
Cross-Section

b-Longitudinal Section
in a Channel

Fig.(l) General Lal'out of the Channel

The solution of the Manning's equation is not straightforrvard since it

can not be solved explicitly for nonnal depth , except tbr triangu-lar sections '

and the determination of normal depth is represented by chart look-up

rnethods, tables, trial- and-error , uppto*imate fonnulae and iteration

tnethods.

However , practical applications shorv that each of these rnethods has

sonte problerns . in specific- ierms the chart look-up has high personal error

cleperrds on the ,..u*.y of the chart [eg. EL Suhaili 'i'and R'u,.,gu Raju'o)]

a,d is ir-rconvenient . For table, the user needs an intermediate value and it

ofierr obtained by rough estimate rvith less accuracy , the trial-and-error

nrethod is troublesome and time consuming. All of the approximate fonnulae

are piecervise-fit semi-empirical expressions and have many disadvantages '

sr.rcfi as l'larrow range of ,atidity, complex form and may have large error '

The rest is the iteration method rrhich has trvo disadvantages cause

sorjrc drawbacks lor it. First there is no \\'ay to estit'r'late the initial guess to

start "close enous.h" to the corect ans\\'er and the second disadvantage is the

con'erger-,.. proilern. Further investigation is therefore u'orthw'hile in this

paperto,Cerive an efficient apd simple functional iterative equatiol (FIE)of

standard fbrr, based on fixed-point iteration theory to sol'e tl're Manning's

ecluation .

The Newton-Raphson method is not considered herein due to the

necessitl, to calculat. t'h. iteration function and its derivative at each step of

the iteration process, besides other well-known disadvantages of this rr]ethod'

Thus, tfie calculations may becorne quite lengthy and generally not feasible on
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is used just for
effect of starting

, i.e. to
Boor (2)

non-programmable calculators. However , the rnethod

comparing the convergence properties, accuracy and the

value on the perfotmance of the proposed rnethod

Fixed-Point lteration TheorY
Fixed-point iteration is treated in standard books on numerical analysis

[eg. Cont. und de Boor ('),Hildebrand(5) and Stark(7) ]. To obtain the real root

of an equation f(x):Q, it is written in the equivalent form

x: g(x) so that the solution of the second form is also a solution of the first.

A pcurrence relationship Xi+t : g(xt) , is then used to generate successive

,n,alues of x which will converge to the root ( of the equation. The general

requirements under which the recurrence relationship is useful for the solution

of the problern are :

1- Foi a given starling value xo , it is possible to calculate a successive

values Xl , X2

l- The sequence Xl , X2 , ... converges to some point ( '

i- The limit ( is a fixed-point of g(x), that is €: g (€ ) '

The conditions necessary to satisfy the above requiretrent

ensure convergence to the root of f(x) , are stated by Conte and de

as follows :

l- There is an interval I = [a,b] suchthatforall xe I, g(x) is defined

andg(x)e I. Thisrnaybe restatedthat aSg(x) <b for all xsuch

that a ( x (b, Hildebrand's) .

2- The iteration function is differentiable on I = [ a,b ] . Further, there

erists a non-negative constant K < I such that for att x e I, I g'(*) I Sf
over the entire region .This condition implies that g'(x) is continuous on I

. Any functional iterative equation ( FIE ) satisffing the above two

conditions has exactly one fixed-point f" in I and starting with any point

xn in I, the Sequence Xt ,X2,.... generated by f,rxed-point iteration on

Xi-r : g(x;) converges to 6 , I Conte and de Boor(2)1 .
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Problenls

The proposed functional Iterative Equation

Consider a uniform flow in atrapezoidtl thtnnel whose bed width is B

, depth of flow y ,and side slope are 1 : vertical on z: Horizontal , as shown

in Fig (2) .

―

B一一一一→

Fig. (2) Trapezoidal Channel Geometry

Although the scope is related to a trapezoidal section the rectangular

section is consiiered as a special case from it for u'hich z=0 so as

triangular one whenever B : b .Th. cross-sectional area of the trapezoidal

channel is expressed as A:(B+zy)y and the wetted ptt'"ter is P :

t.rr'h; una consequently p: [(B+zy)V]/t B+2y J- l

From Eq.(l) Manning's equation can be rewritten as :

手=」R23
where AR2t3 is called section factor for uniform water flow since it is a

function of g.orliry , i.e. function of a depth y . From Eq'(2), the iteration

function y = g(Y) can be stated as:

(2)

(3)片[ギ]片動………
Let us consider a constant L+-l and adding ).y to each side

of Eq. (3) and dividing by (l+ )') to get a family of equations:

y=肝缶〉十←≒トガ…
each Ofthe y=Ga'・

(4)
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For simplicity , let a =

can be written as :

y=(7-a)y+dg(y)

c1(.4R:'r) 
rO

cly

thus 2 =l-dl+ ),

Vol. 15, No.3,2004

,so the iteration function
I 

and
l+ ).

(s)

or;

y = G(y)= [,* ,(''1f -'l-l ,=L'*"[;F-'r] ...... (6)

Eq.(6) is the proposed FIE that must be ensure the existence of
exactly one fixed point ( and the convergence to this root .

Convergence of Functional Iterative Equation
In order to show that FIE followed in Eq.(6) satisfies the trvo

forernentioned conditions of convergence , the both conditions urust be

tested . The first condition is that in the interval l:l-o,b ) , o 1G6;) < b for
all y such that a 5y5b: Consideringthatthe normal depth y, may have
any positive value between zero and infinity , the interval I is the open
inten,al I:[0,m].

To show that G$,) also belongs to this open interval one proceeds in
the follou,ing manner . The tenn lR2'' is increasing function of y since

( see Appendix II ) At the fixed point y: € ,

,,QlJi =.{(6)R2'3(6) . Therefore for any value ),: a < (, A(a)R:3(a)
< A(0R2 3G) and the value of thernultiplier ,\,,1 : A(s ) R: h

@ / A(a) R''t(o) in Eq. (6) will be a finite positive number greater than
the one .

Hence G(a<O =[a{ ] +a ( N - I )}J rr, because as stated previousll,
,N > I whereas the constant a will be shou,n later that it is less than
one. At a:( the multiplier 1/ is unity and it is obvior.rs that G(
u: _():a. Thusforany y:a < _(,G(a) >a. Similarly, fbr anv

y: b>-(, A(() R2'3G) < A(UR13@) andthecorrespondingmultiplierin
the FIE will be nonzero positive number equal to or srnaller than one,
hence G(b) S U . It is thus established that G(y) belorrgs to open inte'rval
I : [a,b].
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The derivative of FIE , i.e. G(y) followed in Eq.(6) with respect to y
will be needed to establish the second requirement of the convergence;

wlrere ,4' and P' are the derivatives of A and p u ith respect to y ,
respectively.

,,Q/.,6 may take any positive finite value and alrvays equal to

,qG) n23(d , where ( is aparticularfixed-point. The value of G'(y) near
fixed-point determines whether or not the functional iterative Equation FIE
converges . Since the interest is present in the value of G,0) near all
fixed-points'in the interval [ = [o,b], hence y was set to be € , and thus ;

Replacing A, A', P and P' by their corresponding values l,ields ;

αガヨー(1-:例

3+27 2

β+7 3

″Ｄ

一

■
Ｄ

／

１

‐

‐

‐

‐

ヽ

α一〓
σ

． β:i:「;「::ァ)
Or

rvhere ; /(2)=

To sustain the conversence requiretnent of the second conditiop the
absolute value of the derivatir,.e should be less than one, i.e. iG'(),) <l .

This condition leads to :

σO」―〈:半一:嵩格)………………・助

卜〈:普―:1号奪毛→

ｄ
ｎａ

ツ
一
β
〓

<1 .… .… .¨ .¨・…・…・…・…・̈ ・…・…。……(9)

Producing that o is positive number and ranges fl.orn 0.75 for
r=0 6)=0) to 1.2 for r : * 0 :co/, hence the comrnon values of a fall in
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the range 0 < a < 0.75.This proves as expected , previously that a is less

than one .

The choice of suitable o-values depends on whether G'(y) is near zero

or not . if G'(y) is zero or near zero , the iteration fur-rction converges

quickly I Stark(')1 .Th..efor, let G'(y): 0, thus ;

α = (10)

(:半

~:丁

::チ
;1芳 )

Frour Eq.( 10) :

as r+0 a=3/5 (yhassmall values)

and as r -) oo a: 3/8 ( y has large values )

The absolute value of the derivative based on Eq.(8) is plotted against

( zylB ) in Fig.(3) considering the above two values of u . .Referring to

Fig.(3) and after setting the selected values of o- parameter , the lirniting
valug of the derivative in Eq.(8) u'ith a : 3/5 are zero and -0. 6 for y : 0

and y : co : respectively . The corresponding values for a : 3/8 are 0.375

and zero. For rectangular section (z : 0), the

limiting values of Eq.(8) with a. : 3/5 are zero and 0.4, and the

corresponding value for a : 3/8 are 0.375 and 0.625 .

(zyiB) purutllelcr

Fig.(3) The Variation of Absolute Value of the Derivative as a Function of
( zylB ) Pararneter

０

　

　

０

一　ヽ
■）ヽ

）ヽ
一

一
  α=3/8,Z=05

-“
=3め ,Z=05

-  
α=3/8,Z=10

-くトー  α=3/5,Z=10
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This establishes that the FIE also satisfies the second condition of the

convergence properties and thus ensures the existence of exactly one fixed

point ii the op.n interval I = [0, oo] and the FIE converges to this fixed

point regardleis of the starting value of the iteration .

The ComPutational Algorithm

The selection of uhich of the t$'o o-values to use depends on the

convergence rate of FIE in the region in which a solution is sought . This

rate is dependent on the value of the derivative in the region '

The variation of the absolute value of the derivative for a : 3/5 and

a = 3,i'8 , which is shou'n in Fig.(3) , rel'ealed that tu'o curves \\/ere

constructed and they intersect in the region near Z)'/B: /'0. Evidently '
faster convergence is obtained using a = 3/5 v'hen 4,/fi is less than one

and a : .3/8 u'hen zf iB is greater than one '

A computational algorithm that takes advantages of the convergence

propeftie; of the FIE is shown in Fig.(a). The iteration is started u'ith the

ieed valu e zlo iB : 1.0 ,i.e. lo : B/z and using either for this case a' -
3/5 or 3/8 . The new value y/ is then compared u ith previous

,alue ),rt . If !t> )'n then z1'1 /B > | and a : 3i8 is selected, ,

otlreru,ise the algorithrn su'itches to a = 3/5 . It is w'orth mentioning that

rvhepever o,-r,alue may change , it u'as replaced just once after the first

iteration and auto-fixed for the remainder of iterations.

Enter values Q ,n,s,B ,z

り、=η
*0/VS  f E=0.6 fYl=Bノ z:P=0

REν :SttRrノ
「
εえ4r/OⅣ

ノθ ′ =ρ■′

洵=β +2*、 *゛ +=津 :4=`Ч B+ダ石)
〃l=(4/Al.): g=Иl*〃 lハ (2/3)
}t=[1+ε *(り 0ヽ1-l)]り1
1F′ >:THEヽ GOT0 2θ
lF 》′r>為   THEヽ  ε=θ J75 ELSE  E=θ 6

2θ  lF ABS(ろ ―}′`)>0 01 THEN /′
>ろ GOTO ′θ

PRINT RESじ LTS

Fig.(a)Computational algorithm for Trapezoidal channels
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For rectangular channel , whereas z :0 , the parameter zy/B is equal to
zero , and according to Eq.(9) , the coefficient a can be taken in FIE
equal to 3/5 , since it is sufficient to satisfo the convergence properlies.
However, in order to accelerate the convergence for rectangular section ,

one can substitute z:0 in Eq.(7) and state the derivation as :

G,(,)=,_"[: i#ffi] (il)

The cr-values that can be adopted here in associated with G'(y) : 0 are;

a:3/5 as ylB->0

ar-rd a:1.0 as ylB-+a

The two curves, shou,n in Fig.(5), for a : 3/5 and a : 1.0, are

intersect at point near y/B : 1.0 and the both values are held quick
convergence to correct normal depth occurred in an average of four to fir'e
iterations regardless of the starting value of the iteration .

Irig.(5) The Variation of Absolute Value of the Derivative as a

Function of ( y/B ) Paranreter in Rectangular Channel

456
(v iB1 purctntclcr
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Testing of Functional Iterative Equation
The FIE was systematically tested over a wide range of channel cross

section and nonnal depth values . The main objectives were to determine the
accuracy of the computed values, the speed of convergence and the effect of
the starting values on speed of convergence . The Newton-Raphson method
rvas also used to investigate the above objectives by comparing its results
rvith that obtained from fixed-point iteration .

The Nervton-Raphson rnethod can be u'ritten for general equation _f(l'): 0 , in a forri suitable for iteration :

't't 
l'()',) 

"\'-"

In applying the Newton-Raphson method for Manning's equarion, the
general forrn (y) = 0 , can be stated as :

/ (l') = -4R1 
3 
-聖
√ (13)

The itel・ation function becolnes(See Appendix ⅡI):

光
[―学 )

li_l=ll―
… …… … … … (14)

ツ
一β

／
１

１

１

ヽ

つ

一
＋

2 2(子)写Ｄ́

一
■

ノ

1+(1子
) 31+2(1子)「

The target values of section factor for unifonll water florv ,

nQf J;: AR2 -' , required for testing , were generated for a given channel
geollletry and normal depth . The computation algorithm rvas then used to
calculate the normal depth corresponding to each target yalue as follorv:

The basic target generating algorithrn consisted of tlrree loops .rhe
trttte't' Ioop ge'nerated values of zy/B from 0.02 to ().1 ,in increnrents of 0.(t2 .
tl'orrr //.2to l.// in increment of 0.2, and from 2 to t0 in incrernents of 2. The
nriddle loop generated values of the side slope z ; these are
0.5,1,2,3,.....,8,10. The inner loop generated ten valuis of normal depth ,wlrich shall be terrned the true depth , between 0.1 and t.0. The same
procedure was repeated, using depths between 1.0 and t0 .Tlte total number
of target values rvas therefore 3000 . The iteration srarted w'ith an initial
_sucss and rvas continued until the absolute



Al-Il ustansiriya J.Sci. Vol. 15, No.3,2001

differences between two successive iterations was equal to or srtraller than

0.01 for both methods , fixed iteration and Newton-Raphson rnethod.

Fixed-point iteration:
The FIE followed in Eq.(6) whose o-values 3/8 and 3/5 were tested

and the algorithm automatically selects o,-values depending on the value of
(zy/B). The results of this test are summarized in Table (l) uhich shorvs the

average number of iterations over /00 computation cycles of nortnal depths

for particular (zy/B) and the standard error represented the difterence betu'een

true depth and the computed depth value. The algorithm corrversed to the

correct root in an average number of iterations equals to 4.90 for l<y < l0
and 4.15 for 0.1< y S 1.0

The FIE is insensitive to the starting value of iteration because Eq (6)

converged to the correct root in an average ( 3.71) and ( 4.57 ) iterations uhelr
tlre starting value is 5 and 0.2 times the true depth , respecti\ ely .

Starting the iteration rvith 'n'alue 500 tirres tlte trr,re depth irtcreasecl tlte

average nurnber of iterations to ( 8.68 ) .

Although the tolerance limit was set to be 0.0I meter , it u'as observed

that the computed depth was generally within = 0.00I ureter . Tests u ith

verv surall and very large zy/B , z and -I,values indicated that no liruitatiorrs of
FIE as to convergence or accuracy regardless of the starting value . onll the

speed ofconvergence ivas affected .
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Table ( I ) Result of Testing the FIE for Trape zoidal Charrnel Sections

zylB

θ.ノ ≦ソ ≦ ノ.θ ′≦ ソ ≦ ′θ

Avg.No.
of

*
iterations

Standard Error

Avg.No.
of

*
iterations

Standard Error

0.02
0.04
0.06
0.08
0.1

0.2
0.4
0.6
0.8

*rl
2

-l

6

8

l0

5.90
5.02
4.81

4.20
4.02
3.05
2.02
1.44

1.30

3.92
4.66
5.57
6.21

6.04

4.636317 x l0-3
5.439604x l0-3
4.510181x l0-3
8.418412x l0'3
3.664359x l0'3
3.418000 x l0'3
5.166846x l0-3
6.801669x l0-3
9.183958 x l0-3
7.988181 x l0'3
9.122374x lO-3

7 .605639x l0-3
7.417741 x 10-3

6.436194x l0-3

6.05
5.84
5.07
5.00
4.61

3.47
3.50
J.I J

3.14
5.62
5.r9
6.09
6.02
6.00

6.992744x l0-a
4.790475 x l0-a
2.928750x l0'a
3.399815 x l0-a
6.133000x 10-a

7.756400x l0-a
6.2170l I x l0-a
8.999237 x l0-3
I .005335 x l0"l
9.877300x I 0-r

9.268084 x l0-l
l.l3l577xlO'3
1.010500x l0'r
9.785438 x l0'{

lnder At s.= J.l5 lヽa、 =9 183958x10 Arg.=-1.90 I tutut.=l.l3l-s7:xl0'-

('.) 7'he uveruge nuntber of iterutions is calculctted oyer 100 q'cles

(++7 iy fi, = 1 is not incorporoted herein since it has no needfor iterations.

Neu ton-Raphson iteration :

The iteration function is subject to the same restrictions applicable ro
the fixed-point iteration regarding the interval [ 0,:o ] , in which to seek the
solution . Trvo values were used to staft the iteration . The first value is l()
tirrtes larger than the upper limit of normal depths in the target generarin_q
alsorithrn and the second is 10 times smaller than the lower limits . The
result of testing
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No.or itcl・ ations For(i.0≦ y≦ 10)

Startirrg
Valuc
: 0.1

Starting
Value=

r00

Standard
Error

0.02

0.04

0.06

0.08

0.1

0.2

0.4

0.6

0.8

1.()

2.0

4.0

6.0

8.0

10

4.94

5.05

5.14

5.16

5.22

5.29

6.19

6.52

6.80

7.:4

7.98

9.01

9。 63

10。 26

10.54

5.34

5.65

5。 77

5。 95

5。 98

6.49

7.08

7.37

7.40

7.50

7.80

8.10

8。 18

8。 20

8.20

ilt.'i,,rr

5.005765 x l(rr
5.34(1521 x l0-r
4.88t545x t0r
7.411700 x t0 r

6.7440t I x t0-r
5.tt92525 x I0-r
4.22(t1t2 x rc r
(r.{591(lJ X l(}'r
(r.(r2(Xr7tl X l()-r
7.(r.t9tl79 x t 0-r
5.5(10026 X l0 r

.t.7.il940 x l0-r
4.672037 x l0-r
5.000t23 x t0-l

6.168643 x l

I\'l a r.Sta rrrla rd
li rro r

5.49

5。 59
5。 72

5ち 83

5。 85

6。 16

6.85

7.14

7.41

7.74

8.64

9.71

10.40

10.83

1:.29

<lr"r rff

3.569842X10~
4.tt93687 x t 0-'l

4.362228 x rcl
3.978560 x t0 {

5.696566 x t0 l
5.735620 x t0 r

4.112324 0 x l0-{
5.36t45t x t0 {

5.88 t 9J0 x I0 r

4.92047tt x t 0'{
4.lll(1337 x l(l-{
4.047147 x t0'1

4.342100 x l0-{
4.966371 x t0 r

4.643057 x t0 {

Max.Standarrl
lirror

5.86

6.06

6.41

6.53

6.59

7.17

7.49

7.90

8.18

8.20

8。 40
8.50

8.78

8.80

8.80

5.452366 x l0-4
3.785322 x rc{
4.090383 x l0-4

6.t t6756 x 0-1

4.043t73 x t0'1
7.t045t6 x t0'4
6.289459 x t0'4
.3.29t545 x t0-4
4.129820 x t0'4
4.897928 x rc-4
8.2t9373 x t0-4

4.768670 x t0-4
5.006918 x l0-4
5.551392 x t0-4

I ndcr
7.649879 x l 5。 88193 X l 8.219373 X iO‐

l-ablc (l) I{csult tll-'l'csting Ncwton-ltaphson Itcratiorr Mcthod lbr'l-r'apezoidal Chalncl Sections

No.of lteration for ( 0. l<

Sta n tla rd
l,-rnrr

6.028910 x lo

5.302.il 6 X il)'r
5.00577(r x l0-r
6.08J979 x t0-r
7.12385t x t0.r
.1.5.1996tt x t 0-r
(r.206.107 x l0'r
(r.577779 x I (l'r
6.770220 x t 0'l
(r.t759tt7x l0'l
6.(170260 x l0 r

7.J79.t(r{ x l0'r
7.420698 x t 0-r
6.t360Jt x t0-r
6.19127(r x l0-r

‐
0

i\l:r r.Sl:r ntla rtl
l'l rro r

7.479464 x l()

()り

Z)′ /B
Starting
r':r luc=

0.0 r

Starting
va lue:

l0

Starrdard
Error

Standard
Error

Ovcr all
i\f ea lr

Ovcr all
tnean

Max.Standard
Error

6.99 7.00 7.64 7.58
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are shown in Table (2) as the variation of number of iterations with ( zy/B )
fbr each starting point . The each number of iterations is an average value in
/00 cornputations ofnonnal depths for particular ( zy/B ) value .

In general , the number of iterations decreases with decreasin g ( z1/B )
and the lnore imponance is the apparent sensitivity of the speed of
convergence to the starting value . Starting from lower value , required
nurrber of iterations less than that required rvhen the upper value tvas used

when(4,i8 ) < /.0.Therefor, it is notable that approaching the root from
belou, is rnore efficient than approaching it from above unless ( z1r B ) > I .0

' Frour Tables (l) and (2) , the average nurrber of iterations required to
approach the real root by using FIE is less than that obtained by Neuton-
Raphson rnethod in all cases Besides, the effort based on computer
operations required for FIE is about 40% of that held by Newton-Raphson
nrethod

CONCLUSION
Fixed-point iteration is applied to Manning's equation for uniforrn

water flow in open channel . The proposed FIE has a standard form and uses
only tu,o variables , the area and hydraulic radius for various channel
geonretries . 'Ihe method is tested over a uide range ofdischarge and cross
sectional area parameters and is found to have excellent convergence
properties. The FIE is simple, insensitive to starting value and can be used
on hand calculators .

Comparison with Neuton-Raphson method shows that , for trapezoidal
channel si:ction, the average number of iterations for the current method is
less than that obtained from computation done by considering Neuton-
Raphson method in all tested cases As u'ell as, the cornputational eflort
based on cornputer operations for the current tnethod requires at lnost 1()%, of
that carried out by Neu,ton-Raphson iterations method.
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AR2r3 is an increasing functicDn

T=〆
月
券+И等

=Rン
3券 +:И R」お#
ヨ"勝《7)
イ
(ハ各皓―:J

=ИR2/3(1穿 +:1(千 ―
;′

′
))

=И R2ノ
3(チ +:ィ

:― :子)

=ИR2/3(:チ _:う
|)

ギ [拷―継鷺 )

It is obvious that the first term in the right-hand-side is always greater

than one whereas the second term is less than one , therefore:

d(AR?',1) 
> o

dy
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Since子::=И
R%,therefore it can be written as:

.f(y)= AR% -rAlJ;

recaning Newton―Raphson lnethod:

為=光 ~帰

点か券ぼう

from appendix I:

Ψ =Ⅲチー:争
/Rン
3_′ο/√

"~″(今朝

for trapezoidal channel section:

ИRン 3_0/√

"…Ⅲ チ囃

Newton-RaPhson Formulation

51+2″  2 2r/(=)

31+″  31+2グ (I)

h軸ni卜抑 知=平
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ABSTRACT
The study \\'as carried u'ith trvo fonnulatiorrs of K-obiol 25 EC and K-

Obiol DP: which contains active ingrient Deltarrrethrin that reference to
s;'nthetic pyrethriod group, and cornpared with Actillic ( pirimiphos rrrerhyl)
ref-erence to organophosphorous compounds .

The results indicated that store walls applied with K-OBIOL 50 g a.i
(2 L cornrnercial formulation/100 L water) and Acetellic 50% (1 Lll00 water)
protect the stored seeds against the insect for 6 rnonths u,hile spray,inu the
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u-rJl 6.tts l#trJhi J 6Jr5ll ii4tiJt t+lJl .,le Nigella sativa rlrj-,lt i..jl grL -rrr - Jit'u

#Jl ar..6.*,;

ABSTRACT
The effect of extracts ( oil and equous ) of Nieella Sativa at different

concentrations and intervals on phagocyte and phagocytosis was studies .

The results showed that oil fraction had no toxic activity on the
phagocytes since 93.5% of cells were still viable after 24hr , whiie equous
extract at 12 yo ,24 0z reduced the viability to 82. r oh , go.l % respecriv;ly.
The effect of extract(s) on phagocytes morphogenesis was studied as well. Oil
fi'action increased the active cell to TOoh cornpared to control treatrnent
(55j% ); the equous extract increase the active cells to 95.l% at
concentration 12o/o after 24 hrs cornpared to 56oh of the control.

Using the oil fraction increased the phagocytic index to 80.l oZ ( control
59.3% ) after 60 min , while the equous extract increased this index to 90.lyo
after 90 min using 6Yo concentration.

The effect of extracts on Nitroblue tetrazofium reduction was clearer
upon using of equous extract since the percentage of cells able to reduce.
NBT was increased to 65.1% cornpared to the control ( 51.2% ). The usrng of
oil fraction had a slight enhancement activity which reached its peak after 8 hr
, 60.1oh compared the control ( 55.8% ) .

i-g r i Jt

J^*:-3 il ( -oj*S i.r:t 'o \',li dr. U LJ +5).c :13*S c.rElr:ll Jl-.-i ,L ekayl :lj
'l^' :"-',.rJl .91;,3 l+Jil J. crL:,^ ll :;a;ct-.r..Jl il-rt-iyr J,;*s:l 4Ir$ iL^t--..Jr
clr. *Jl i i-ll C-,lJ JiS^i.,:,Lr:.,*Jl ;..,';r,rll t_p ,.( \ ) eUl ,t*all r_,o*.-* _p
J-" l+Jl ,Js ++.ll fr=3 3 r-9*,Yl jJ SJI Jl 4SJ,.,ll a-'=., ,-5--+ L rl Nigella sativa

rnetarbin , nigellone , nigellin _r , Soponin o+el. ll -r i,-Ll c"_ir_r k! d.,!SJJt

J-:- I JrS+Jl :--ti.g, )-.-:l :l-l-- _l i.,l ,+,1;,r.9 6l;' r-s+_,lS: tlelantfuin .

A .,-Ep : crrl_,lSl , ,,li;3S-,yl .p".L J.;>l rl_r^ -i ( I ) thurnohidroquinone

.(t,r).-p"LJt :
gl\ < : ( 't , o ) -l+-lt e)--e .r! cl:yJl r+-Jl a:ral lLl;:Jl ;" rlr,Jl .-r,i,l

,=-I*$: ;i: U..rl r+: J . a*.h.,€ll ,jl},i .rll ( rnast cell ) orrL:lt t)ijl ..+ l"jt:
dis Lrir' Dl-i dr acetyl choline 3;;-1'. ,ll..',-'' ,Jl +Gll cl-,Llr r),-3Jl c,L-jil1
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.rl rlli)Sll o:.1 - e ulL"J+)l +lJJ3 al.sj'l sr ,',-rlr :i 6) j.ll ,.L'-t MICs ,,+
oY;*Ll MlCs # dJ'--. lJi ..1F qFs,;C-:lJ r--jiJl .-.rY;Jl tr.+- o. ( 60.8%) a.*3

.(67.9%) i.,.":,-1 (32pglml)>J! Jsl+Jl e urL,,:+Yl .":lj at '.', ,t"

マ▼



l+Jlti $ 0C.4+.Yl J;.4jiel,i tt+.lf ,rl (djsl+LJl , ,rt:t.gilSjl c,e.Lr ) il.tisyu#ll suril &t-\! -13.r

o6jti 0...s &-,,r.6.y;.!l r.l.iri r,.r..r.trC#J Jr*" ,し洲 切 ШI ECο″

g,-. .9 '-=3ll ,J,--il i++:. i+ix (70.3%) i*,lJJl + cry:*ff ,yl)-p (26; ,''r .i
'o-*-.-! 6 Jii 4+r. i ,r''i ,',! .i $ l.6L .:Y-;e (5) c,:S, . jJ^l5Yli#ll ,-rL.l>J eQ

i..,Y;JJ jJJlSYl p).oalr:-',.,Loh;.-;).;ll ,/l+Jcsll .lF-ill CjEidrJ.nii 1"S.1"+.(5-l )

ri ,;;.l5Yt4ll d"t j.,;.l,! sl-t-':. 4. aJL"J+.Yl 4+li,',^3LE Cl oll3 Ler*..r.-r LJlLll 6:r,j^ll

,', r[g r'J]s,-s,( 5-2) 'ors.l3 i-r'Joj)+ Lj5 dr JEI ,rtl-,',6)-pJl orA i;o i::t u! u]j+v- \P \- -, J -.r

LJI-., Jl .:lL-ll cr:lS lil l-$ arJF,.J .q.I.rl+ll ,.j-Jl cl. +ll: .s-,=Yl LJlill .Y;*ll

3i r;.;);tr!l sle alJr=. j,J.lSYl++ll drl-J! e trj: a#l-*X'or1-;^ll &lJ*ll L-rU -oJi^i-ll

r ic i-.1rr ,)! ei- d$l3.i qsJl dJYJ'll elI.l i.g:l:SJl rJlJlqYl ?Jt;3 -r;-)+i ,p-l--l^-l-,rgl

i ,l:.ll C cjtii::yt eglj oly-lLJl dJisjlr cp_,pS;lt rrlJiIYl fjae ,',-;i iJ ,UU+S k[=j
EI-r EI-3 dtrl-''-Jl (1.tx10-o ) u# L Tslt li, E. coli MM294 a-ll"" ll 4*-Uill

..:t:r-JI djJi.t^ sJtis:l :3;3 dlj]Il .3JeH l^s .EI-27 r E-14 dtrlj-Il (1.:x10-' ) Jl 14

.6::,i^ll L3li.ll gc il33J1 lilJ ,l

ABSTRACT
The (111) isolates belong to E. coli isolated from children with diarrhoea

were obtained during Jnuary & March 2001 in some Aden hospitals .Out of
(l I l) isolates, thirty-seven were belong to Enteroinvasive Escherichia coli
(EIEC) when they gave positive results in congo red test. Susceptibility test of
the isolates against (12)of different antimicrobial agents was performed, multi

resistant isolates of agents were revealed. Two isolates were resisted to ( I I )of
antimiclobial agents used, while other isolates showed different degrees of
resistance. The highest percentage of resistance of the isolates was to
tetracycline (72.9%), while the lowest percentage was approximately (8.1%) to

ofloxacin, gentamicin, & pefloxacin, on other hand, all isolates were not able to

resist the amikacin.
The results of the MIC determination test showed that out of (37) isolates,

rwenty eight isolates were resisted to ampicillin(75.6%) when the MICs of (la)
isolates were 3 \\2apglml), whereas other isolates revealed range of MICs

from (32-256) rt glml.
In study of the effectiveness of the combinations of ampicillin with p -

lactarnase inhibitors, it has been shown that the combination of ampicillin r,vith

sulbactam was more effective than with clavulanic acid in return the activity of
the arnpicillin. It was found that the MICs for most isolates were return when
using the combination of ampicillin with clavulanic acid in percentage (60.8%)
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percentage (60.8%) among iso-lates which were resisted to ampicillin' while

ifr. p.r..""tage of th..o*6ination of ampicillin with sulb.actam was (79'9%)'

i.".n,y-ri* isolates (70.3%) were gave positive results for p-lactamases

detection test, out of them fir,e isolates gave positive results in a shorl tirne

(l-5) rllir-lutes. Also the results of plasrnid DNA profile by using agarose gel

electrophoresis to multi resistant isolates including these which u/ere resisted

tlre corrrbinations of ampicilrin rvith B -racranase inhibitors was tested . It was

shori'ed that some of isolates possess more than one plasmid band(2-5)' while

other resistant isolates were plasmidless'

To know that the genetic detenninants that encode antirnicrobial

agents resistance &, to production of p-lactatnases are harbour on

plasnrids or chrotnosome, bacterial .conjugation. 
experiprents for the isolates

that shorv plasmid bands during electroph'oresis were performed, the self-

trans,rissibie plasrnids were transferred from local isolates to the recipient

srrairl in frequency ranging frorn(I.l x l0 ) to ( I .3 x 10 ), so the results

revealed co-transmission to genetic determinants that responsible for

resistance to rnore than one of antimicrobial agents. The results explained that

the ability of the transconjugdnt cells to preserve the stability of themselves

by tfieir resistant to antimictobiut agents & to production of p -lactamases' &

this prove the stability of these characteristics in their new hosts'
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Reference

E εο′ノK12 Wild tlpe TCCA25922

Stratagene product
catalog I 990

ヒγ″MMり41 hdttH≡ HllF・ aご ]i■げ
|

ATCC33625

Preparation of plasmid DNA :6.ry;gl UJI jrJl.r:

Boiling ) ,,-+.:l a.+Jt tl.i', .,1, i.*l;Jl r-e :,Y jlrlJ ,rrtr+jl Erll Jje j
jri5Yl r>-A o.,.J:'+J{Sll 6J+dl .tt-:+ J.-iJl ,r5i S, ,(12);s o1+ L .3i: (method

UV )a-=-;:.,1t jli a, ,'"Yl i-e+i al'r-, .,,L t+.:)[+ll e>ll f,,r . i.,.(tl e:,(0.7%y
.rli-i- Yl :*_r-rr k-r + jJ.3,,tj 366 .r;*e. J+ .b (transilluminator

Bacterial conjugation :,e;:1,J1 gl;ilYl

E. Coli ';;,,<r ; 5 !_rl .. 63+- !.1-, dllr: 4-EUl e+rJjl -tLJYl ,J 4+_!i:Jt o:r .-,;;.=i

; j ljirl E. COli MM294I+A: 1$lr L.)l.iS .lrL+r-)J Lrlillr i-tJJl ora ; 4ljjrl
j'.;i .Jlc, +l-Sr't i)Jt ,-.,,r',it :]. (13) d.-,; r X: i^l:* t.)j.S:;-+-*j z-:'i)l

.;AL.,-,^)'r 
"^ 

(32 pg/ml)3 ;s-4-Q;jt ; (100pg/ml) .r- -F .'il .s--','' ---;-'

YA

ε εθ′ノJ53RP4 End AI.Lac* .Pro-.Met-.Knr' .tet' .Anrp'
.RecA-.

|

亀、ミ1_11.国|●y)」 |

Strain I Cenorl'pe
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i-,j,3tj.lll C-ir 1r\

E. L-J-i! Jl rF drts il;e(1 1 1),.1f+ r.,:, f.,'lr 4'i1+'''Sl- I 61"'FiI g'l:i oJ+!i

;pr-...,:. JL--i-t) 6:r -r ,j,..i 1 srl. J---ll a:..9 (a:; 175) o);nft E JA coli

:.--+ri: .", L-i s ilje(37) rri 53,o)!l .U rrFl 'r'r'a Jli'rl 'tJFj r'+r'J-e,)!

a-rjlJl JlJrll L+A;l :-.-i r e 1 ,-l J- g:-ll i-i:)l l\ €l: :sj'

L--r-).i+ 3L-3Ii! ,rl" i-,.itt lJrsJ d. tCl l+l LJi :1'(Enteroinvasive E coli )'u;-:
a..--lJJl + r,YjJl iJ-L"- JL,:il q,Ei o-r6-Li .(14)1+rlJ; .J' .J+ t" a',,^;{i 

"Eiill

,J;lCl .\C 6Yjrll J+s Jo 6li. LjtL :93 it;+X;:r';'Jl J'lrll J'ti (12):;

L-^;i,..!.ljc 6;.3c'o::'13 ilj,e 6.JEJ'all;+ll i:l '' )'.1c 
" "is ; '''i JElje 'aJt! il

JLA i.iils JJJ 4{+ Jr.,(1JS.:)aLnJl &ttll gB re-l"= .5'- ; o)-,,;''Jl irq c'o-Ll

.j---a J.,,)-''ll L-dJ+i :--rtl a+J .,Jci JrilSr '-]'ldl 'ra C+"+l a*'L.s c'')i,c c'.,

f-i:t- LJ',.L +; *'i ui...l ++'l-,-igl F uut-t;::lt'-r-+"ll 1'€:e i;l<JLlJEll (72'99'0\

l)y .j\ *,i; iJ..,p' os,.e.,LS3Ji.,lr3;+-.rt-r':'ll, :*-tJ3tiX (8'1%)sS o:;'lt

J....-lj.ll ,L---:ii Ji i91 e.131 o:a cD- .,1"5 ,u*-'Sj')l L-:& ..r'4-li:ll +'-,,Y;Jl tr."

J;---+.r11itl)drl 
,'j .,Js,)sJ+,,.)l q-c.:r^- 

i.i.a E. coli UEs? o. i;. ': Tril +ll ;:LJl

e-.!,- ', ,5 ii,(JE-1-Irrr)l: -*-r JCI-: ;*.'lls:*-)-!-rl---Fl: (;r'K+'Ytr

a----,-:l J..,)Fl i--L*-,rs gJt 3J) S '(g5%)-p'i'+Jl '+l a-"1-"' 'aYjJl

.i--r J;i i++ J cilSr ,Jk-)l .iL,-,..- 6)c # +41 'r'' I e5j "e"'l-s Jl 6Urr+JSl

.(15)L-rjsill J:. J.| +.f t . JJnsJ- f DNA gyrase e:l L:i" i a-E&llr 4r ' +'Jl

":'--.- +-i.5$ JJ.{l^U'Sl :.,. ,jf.4$ .!ai" 9 ;:Jt ;;''S;.") I .5;'Jl :r":"Jl 'i'-J L.(

;;----..:.L:lJl e+L-<., olf '.JJ---.ll :.,U.'';:t -F- '-+SX:J;'; (SubStfate) ''jSJ

:) J| J,....- 'iSl .- i'. J';;-g-Jl :l-Jl l- ;Al:l 'i-+--'Sl; ;-Ll;reJl,
.(16 ).r-l-)'t .il 'j ,-S-)Sr+!'l a' ,':J LJ"'ill 4J;g Jl

tJ Jl A.-ljill jsljgl 6r,.iclr arl-,'+Yl gr:Jl :l-:-tt i:Yl L.:Jl y;,2J1 :::

.:...-: 4:JcJ ,(32pg/ml)r-o-21.]L Cl-, (17)JP e^it|,-fi (Break point) .jlill alij.

-jr -'111 ir-!+Li.t-:" ,r-l"i ri -rli ":t j-+-tl l!-ej k:'JtL aji ; Ljr.i" lJ'isJl

,-+J) MlCs # J.',;s :1,(75.6%)i.^^j. (37)J--i ;.. :r-aJl lU LJri'; al;(28)r5.e



l}q $ ort'+i'yf .tt ' r 4'r.bl.i tb.Jl .d 1l.*,.t r]***r, &.Lr ) j.-wq,,1 cil^,,-jjr c,rljl r .,prc6ili 0"..' iff.lr rg;r-r1lll j..ai .r.r..r"Lr u-+;rJ ru" gts)U a;;UJI E.coli

HrY MIC 
', 
L^$ 

'--A 
(32pg/ml ) ;_S;r I .rts: ,(10241,tglml)S oJ-,, -*,iY-il (256 pg/ml)!t (oa pg /mr)cxt" 6.11 :Li',Jr j;s,rjil ,-,-:rj u*s qr*6yjc

4-lJl.lJ 4J c-,lrl rls:-Yl .rJl :r.' Jl ru .:y-)'i LJIL a;-.:1la;r +- e+,, $ .4+in^I
:r;Jl J,:u:i jj-EsyqJr sr+;! lAI ou,:i a-uu, rr.. Jr rra LrtL,ifu I,(1g)rA
Penicillin-)aC-+lL Lt:J^ll .:t+;-x]q -E&lt .i+ll C:. J1 J-r*:ll_r Jljiiyt #

.iL+_uJ og :tiJr hn -H+Jr +iJi ,;ii *{ ail*1.(binding proteins_pBps

# '*'-,-!: jc-+,.Yl e jJ^l5Yli+ll st+}i gl1^r', J ,_.!i.ji .J,ir -,ir: ;,-,r;r pr
:r-;Jl l\ | "' orE cr ..yj,,J r:r ;i dEr sJ+ti jJ ,t'r*sJ :LJr rJA iircli 1r+;l
. 'l rl:#)Sll 

",j..ol 
- f.- 4+li JS..i, Jr j+L+.j^yl 6l'i-, .,1 rica ,il;,c (2g)csS ,JJJ-jl,-J; (11),.-.'tJ"i-i r +,(32 pg/ml ar.-Ei oi; .:v:,ll +,-j MtCs_.:r #,....+tjr ie '''lr ' cl *.El isl* rFt-r (32 pg/mr >) LTLLJI crrr*. .,b ,rr+I (3g.2o/o)

j-._,.J1 :l ' Jl 4+lA.}ti t+ Li, (1cJ-r+)J.g:l ;jrr...d-,1+.)J oy;Jt 4J_L,-:l...,.,-l

- L---JrGJl g, &.* os Ia P2.1%).:V; (g)rq dtJl 1.,i,,,, g! tlslil,,ll C- .r+L+ryr
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