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Assessment of Wind as a PotentiaI Energy Source in Selected Sites in lraq
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ABSTRACT

The Ineasurement of rvind speed at different sites in Iraq shoryecl that rvind c:rn be a pote,tial
source of energy in certain Locations. This fact may be of significant importance in remote areas
rvhere fuel transportation is difficult and rvhen the development of such area is a national request.In this paper , a system analysis approach has been developecl ryhere by the available data for wincl
speeds are analyzed and related to a specific energy consumption patiern using a rvind conversion
rrnit of certaitt characterestics. The combined analysis leads to an estirnation of the behaviourancl
the design of the integrated system inclucling the storage batteries . A computer prograru has been
ileYeloped f0r the nrttnericll evaluation of the systenr at fir,e locations ; tilghOaa ,N{osul ,Rutba ,Basrah and Sulimania . The Ioad curve at'e estimated to suit the social style and the environment in
a typical location. This prograln is useful for the optimization of integratld rvind erlerg-y conversion
systems as rvcll as in the design purposes of the system components.

lNTRODUCT10N and loryest diurnal variation of rvind polyer
Ir:rq is a clevelopirtg country. The main luels avialability;therefore combining the analysis

useci lrrcoilandgas.Evenifthecountryisrich Icad to an estimation ofthebehaviourandthe
in oil attcl gas , these sources of energl,are not design of the integrated systcrn , including the
renervlble and thc reserve n,ill be depleted. storge batteres .

Therefore it is of great irnportant to introduce POSSIBILITES OF PARTIAL USE OF WIND
repltcement earl1, as possible. ENERGY

In vierv of present development of the According to its climatology and
country,the use of wind energy must suit the topography, Iraq could be divided into three
ioc:rl cottditions The regions Iacking zones (Figurel) ; the highlands mountains
conYentional eucrgS'sources but rich in rvind(or (sectorl)the central and rvestern desert part
solar)cnergl' potenti:rl , specially remote areas (sector II ) and the southern part (sector III).
n'ill be given priority to the use of rvind The objectivcs of the Iraqi rvind energy
energy.There is Knorvn to be an important progranlnte are based on three fhctors , namely
corrclatiou betrveetr the availability of rvind ; l_L:rrge scale introduction of energy in the
po\\'cr and the demtttd on the po\yer at selectecl country siclc . 2 _ Land development of the
sites [1],[2],[3], hencc tlte process can be tailorecl agricultural rnechanisim . 3 _ the ayailability of
to the necd . rvincl mills , in the rvorlcl markets, u,iflr gootl

The purpose of this paper is to present the efliciency attd lorver cost conrp:rrcd rvitS otSer
diurrt:rl beltaviour of rvincl po\yer lbr the nrost traditional sources of energy . (Figure2_6)
iltrportlttt of energy reqiurernents for highest sltorv the analysis of diurnalvariation of y,incl

polver availability at selected meteorological
I
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AL-ALAWY,I. T.
stations throughout the country to cover the
devided zones (Mosul ,sulimania ,
Baghdad,Rutbah irncl Basrah) representing the
typical months during a peried (1976-19S5)
based on nominal ten rninutes average speeds
sarnpled once every 3 Hr at a 10 meter height .

'fhe energy will be used for the follolving
applications :

I- Water pumping fbr human being drinking.
2- Water punrping Ibr drip lrrigation .

3- Electricty generation .

The rvind potential existing at an experimantal
site 15 km southeast of Baghdad ( Longitude:
44 Deg . 14 Sec . ; Latitude = 33 Deg . 14 Sec . ;
Elevation :34.1 m) has been examined ; and
(Figure7) sholvs the diurnal variation of rvind
power for represent:rtive days of typical months
along thc years (1984 - 1986). They arc based
on the calculations of hourly rvind speed
recorded data at 10 meter hieght from an
automatic rveather station ; to enable us to
achieve the evaluation of a test site been chosen .

For the purpose of our investigation we select a
day rvith heighest availability of rvind porver
antl a clay rvith lorvest values ( Figure 8A , 88 )
respectivill, to match the energy requirements I

lbr three houses lvith 15 people, tlvo of them as

farmers having onc donum each ; as follon,s :

1- The \l,ater pumping requirement for each
application is estirnated as follorvs [4] :

1-1 People (drinl<ing rvater) : The amount of
ryater needed for drinking per capita of
population is about 0.0833 Liters per
Hour for normal life sty,le in rural and
remote areils . The total hourly tvater needs
(Q Liters per Hour) could be estimatecl for
15 people living in three houses based on the
mentioned value of rvater needs per
capita.Tb,e total dynanric head H (nr) is
6m 1 etluals to thesum of the pump depth
(depth of rvell (1ru) using centritugal
punlp ) , stor:rge tank height and the head
Ioss resulting fronr the u,ater florv through
pipes (Sm).The energy generated by the
n,ind turbine to cover the needs for ryater
ptrnrping is calculated as[5]:

:* _ Q(\ lsec)*\\(rn)p- -- M* \.34
Where M - is the hyclraulic efficiencl,
equal to 0.7 .

p : is calculatecl in (KW).

Therefore the energy generatecl for 15
people is 2.22 rvatt per Flour and needed to
pump lyater used for drinking for
period(6A. M. - 9p. M.).

l-2 Irrigation : The amount of water requirerl
for drip irrigation (corn, ryheat , cotton ,
millets) is about 0.2604Id^3 lDonum / Hour
t5] Assuning the irrigation frequency for
every other day; and l0 I{ours as irrigation
tinre (7A. M.-4P. M.). Therefor the total
requirments for one donum is 0.26 M^3 /
Hour (for each of the tryo farmers ), thus the
energy generated by the lvind turbine to
cover the needs of drip irrigation on the basis
of one atrnosphere will be 0.712 KW .

2- House lighting : About 40 watt with trvo
lights for each of three houses for
(6P.M-12P.M.).

3- Street lighting:I'hree lights about 20 rvatt
each for (6P.M.-6A.M.).

4- Television:About 100 rvatt each for three
houses for (6P. M.-12P.M.).

5- Refrigerator:About 80 .lvatt each for three
lrouses for 24 Hours per Day .

(Figure - 8AI) shows the rvind potential
that could cover the requirement of
drinking water for normal life style and
drip irrigation for l0 Hours per Day
covering the period ( 7A.M. - SP.M.).
rvith an extra porver ranged (20 -350)
rvatt to be stored in battries . The house
lighting needs (10 - 230) .rvatt could be
covered fromstored values rvhile
(Figure- 8AII) shorv; the demand of using
drinking rvater, irrigated rvater , house
Iighting and television, and (Figure-
8AIII) is equivelant to demands in
section lI plus the requirements of
refrigeration and street lighting ; no
u,incl potential could provied both these
denrands.(Figure - 88) shou,s the day of
lorvest values of rvind po\\,er that could
cover the requirement of drinking rvater
lbr survival only, durirrg the period (10A.
N{.-4P.m.) and saving about (0.25 - 7.1)
ryatt daily, to supply the r-cmanining
hours rvhich needs (0.2 - 1.2) u,att for
rvater purnping requirement .
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!-igure 8. Diurnal variation of lvind po\yer at experimantal site of deurand, A-At highest wind

power. B-At lowest lvind Power.
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Couclusions
I- 10-120 Watt . flour could be saved daily ,

based on water pumping for clringing
rvater and drip irrigation . Ancl 0.1 - 5.9
Watt. Hour s:rved daily for drinhing
bascd on lyater pumping for survivel at a
Ioryest wincl power available daily. Thus if
each of tlvo clonunrs rvoukl be irrigatetl
during tlvo days instead of one day; each
of 10 Hrs as irrigation time needs half of
the requirecl discharge thus half of energy
rvill be saved .

2- The storage tank capacity of ryater for
drinking and irrigation by assuming three
calrn clays is 2857 nr^3 While the
capacity of storage battires based on
nraxinrum nee:ds of po\yer (900Watt .

Hour) should not be less than 589.f
Arnller. Hour.

3- The monthly lnean rvind speed is higher
in the sulnnrer than in the rvinter by 0.9 -
1.7o/o ancl is higher in the day - time than

at the llight _tinlc by 10‐ 150/0;thus the

hybrid systcm is necessary to supplement

、vind energy.
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ABSTRAGT

TIre behayior of certain compounds in mycelia of Aspergillus niger. Aspergillus nitlulruts ancl

Nectria Gulligetra during autolysis iu cultures are studiecl . I\'Iycelial dry rveiglrt decreased to about

73Vo. The content of tipicts , nitrogen and phosphorus present in autolysingmyceliadecreased

coutirously. Tire amout of glucose increased,then sharply decreasecl in all fungal cultures before autolvsis'

Surface of a slope of A.niger , A.nidtrlans

and A.glligena grolYn on nralt incubated

for 15 days at 24C In the darl<,

containing approximately 10s spore ml-l).
The flasks are kept on a rotary shaker at

140 rev/min rvith an arnplitude of l"in the

dark at 24C for 64 days. At convient

intervals , samples (250 ml) of culture are

taken , and myceliurn separated from culture

by filtration, lt'ashed rvith distilled rvater aud

dried at 60C to aconstant rveight and is kept

frozen until analYzed.

Fraction of MYcelia
The dried mycelia are poured in a small

Aspergillus niger IAl\{ 1617 anrl A* coffe - rnill and extracted in a soxhlet

XfbULnXS I,m LZL6 are gift fiom apparatus n,ith light petroleum (b.p-50 -

proffessor T.Uozumi, University of Toliyo, 70)then re-extracted rvith diethly ether and the

iapa,.N. Galligena (1035) no. CBS 316.34 is rnaterial after distilling off the ether and

pur chasecl filogr the Ccentralbureau ryoor drying in a vaccum to constant 'n'eight the

Schiprmelcultures , Baarn , Holland. Fungi lraterial rvhich represents the rveight of the

are grotyl in a liquicl medium rernainipg fat antl oil n'as measrtred and

p..pnr.,l as follorvs ( g .1-ldisdistilled reffered to as (fraction I). The lipid - free

r'ater: glucose, 50; sodium nitrate , 2 i nycelium is carefully removed froltr the

potassium chloride, 0.5;l\{agnesiurn chloride , thimble at 80C", n'eight and extracted by

0.5 ; Potassium clihydrogen phosphate, 1 ; imnrersion in distilled u'ater 100rnl. g-' Iipid -

ferric sulphtrte , 0.01, ; Zinc strlphate , 0.01 free- nrycelia for lh t'ith ntechanicirl stirrer.

; Soclitrpr borate , 0.04 THe medium is The extraction is repeated until the extract

trirlsferred into 200 N'Il lots to 500 shol,ed on sign of sugar or anlitlo acic]s on a

NII flasl<s , autoclavad for 10 ntiu , cltromatograp5y paper.

Inoculatecl With 0.5 ml of spore The aqueous extracts are conlbirled

suspeusiou (obtaining by gently rubbing the concentratecl and stored at - 20C' until use

INTRODUCTION
The phenotnenon , of autolYsis in
filamentous fungi ( basidiotuycetes ,

ascomycetes and fungi imperfecti has been

studied in several species of the genus

Aspergillus (Aspergillus flavtrs (1) , Aspergillus

or)'zae(2), Aspergillus phoenicis (3) , and

Aspergillus terretts (4) , genus Pyrenochaeta

(5) and gelrus DiPlodia (6) .

it',. aulolysis of A.niger , A.niiltrlans and

N.galligena \Yere studied in this rvork as a

further contribution to the aspect of the

autolysis in ftrngi.

MATERTALS AND METHODS
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(Ii"action II ). The lvater - extracted mycelia

are drictl at 70C{t to constant rveight (

fraction ll).
Estinration Of Total Amino Acids

Fraction III (100 nll ) is cotrcentrated to

dryness by filtratiotr through a collodion bag

( Sartorius membrane filter , Germany ) and

extracted with 30 Inl of ethanol : rvater :

concentrated I{CI ( 95 : 4 : l,bY vol. ),
then concentrated as before , and identified
by descending paper chronlatography
(36x48cm) using a solvent butan 10- 1 -01 :

acetate acid : ethatrol : rvater ( 50 : 10 : 10 : 30 ,

by vol. ) on lvhatman tro.l filter paper. Elution
of the spots ancl estimations of the total
about of amino acids have been carriecl

according to Giri et al ( 7 ).
Readings are done in a beckman

spectrophotorneter at 575 nm. standards rvere

prepared using leucine ( sigma chemical Co. )
and results are expressed as mg. 100 ml-l.

Estimation Of Sugars
Fraction III ( 100 ml ) is concentrated to

dryness by filtration through a collodion bag

to a final volunre of 10 ml ; and individual
free reducing sugars are sep:rrated and

irlentillcd on clescending pflper
chromatography (36 x 48cm.),using
butan - 1 -01 : acetic acid : rvater(50 : 15 : 35'
by vol. ) . The chromatogram \Yas dried and

sprayed u'ith silver nitrate in acctone -
ethanolic sodium hydroxide as described by

Trcvell,atr et al ( 8 ).
Areas corresponding to the spots for each

sugar altd a corresponding paper blank are

cut out from tlte cltromatogram and extracted
rvith $".rter at 70CS for th. The Somogyi -

Nelson nrethod ( 9,10 ) is used for the

quantitative deterntinatiotr oftheseseparated
sugars. Mannitol is estimated by the

colorirtretric method of West and Rapaort (1I).

Estimation of Phosphorus
Tot:rl phosphorus is determined by the

nrethod of Fiske and Subba Rorv ( 12 ).

The criterion of autolysis adoptcd through-out
this rvork is the loss in rveight of dry mycelia.
The first day of autolysis , according to this ,

in the 7 ,10 and llth day of incubation forA.
niger , A. nidulans and N. galligena respectively.
During the first five days of autolysis , A. niger
and A. nitlulans lost about 10"h of their initial
mycelial dry lveight , rvhile N. gallisena lost
about 27oh of its initial mycelial dry rveight. By
the 20th day of autoly'sis , all three fungi lost
about 50" of tlteir initial mycelial dry
u,eight (Fig l)。

By the 50th day of autolysis , all three fungi lost
about 76' of their mycelial dry rveight (
8?oh in the case of N. galligena ).

The PH value of the three cultures media
increased continuously during autolysis from
acidic I'}H to all<aline PII , these after ,

remaining practically constant.

Behaviour Of The Mycelial Fats
The content offats decreased by about

25o/o and 50"/, in the first five and twenty
days of autolysis , respectively in the three
cultures.

The content of fats remained constant
after that in A. niger utd A. nidulans cultures

, but continuously decreased in the case of N.
golligena rvhich is loses about 75"h of its initial
nrycelial fast content b1' the 50th day of
autolysis. (l-ig. 2 ).

Behaviour of The Mycelial Nitrogen
The total nitrogen content of the mycelia

steadily decreasecl throughout the rvhole period
of autolysis. The three fungal cultures lost about
40oh of its nitrogen content in the first five days
of autoll,sis ( 50% only case of N. eallieena ).
The loss become slorv , but on the 30th day of
autolysis the total loss of nitrogen content
amounted to 90oh of the inital content (Fig2

).

Beh:rviour of The NIl,celial Phosphorus
The rnycelial of the three fungi lost about

90' of their total phosphorus contetrt during
the first live days of autoll'sis (Fig 2 ).

Behaviour of The iVlycelirrl Sugars

RESULTS
The hightcst altrottnt of A. niger,

and N.gllligenl mycelial dry rveight
2 :rnd 3 ) is obtaincdat claY 6, 9 and
incribttion, respectivcly.

A. nicltrlltrs
( Tables I ,

10th day of
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Glucose is the only sugar detected in the

autolysing mycelia in significant amounts.
The concentration of glucose increased in the

first days of the pre - autolytic period but
decreased rapidly before the begining of
autolysis. Only 187o and 9'/u of the initial
glucose remained after tlte first five and ten

days of autolysis , respectively ( Fig 3b ).
Trace amoutrts of gulcose are observed after 30

clays of autolysis in three cultures ( Fig 3b ).
Arabitol :rnd mannitol are present in too

srnall anrounts. Arabitol disappeared completey

in the pre - autolytic period , while mannitol
remained present in appreciable amounts in N.

gulligeno through the first ten days of autolysis ,

rvhile it disappeared in pre - autolytic period in
A. niger and A. nidulans ( Fig 3a ).

Behaviour of The Mycelial Amino Acid
12, l0 and 13 omino acidsv'ere identified

irt A. niger , A.niduluns- and {. salligeila
respectively . Tow unidentified amino acid ,

reffered to as unknolv I and unkorv 2 , tvere

present in a substantial amount Seven

amino acid , alanine ' asparagine, leucine,

serine, threonine , trptophan and tyrosine ,

\\,ere present in the three cultures and formed
rnore than 70o/o of the total content present

(tablel).Tlte total content of free amino acid

increased in the first days of incubation to

a rnaximutn .

Thereafter, the general picture was

of decreasing conceration of free anino acids

rluring the begining of the autolytic
phase. Three amino acids (histidine, serine and

trptophan) , four atnino acids (asparagine

, histidine , serine , and trptophan) and

four tmino acids (glycine , proline ,

phnylalanine and tyrositre) lveredisappeared
during the first five days of autoll'tic phase in

4. niegr, A. nidulans and N. golligena

respectively.
As far as we knorv , the reduction of

76o/oin mycelial dry weight during autolysis of
fihnrerttous fungi was the highest loss

- rc1;orted in the literature..
' Lalroz et al (1,2) reported 61o/u a:nd Sloh

reduction in rnycelial dry rveigh in A . flavus

and A grvzae respectively , u'hile Strobel

rntl Kosuge (6) reported 670 loss in D .

viticola dry rveight .

Vol.7 No.2 1996

Prill et al (13) rvho studied the efl'ect

of inaniton on the chelnical nature of the fat
prodution by 4 .fischeri obtained a similar
result in cause of A.niger and A. niduluns.

Continuous diminution of N. golligern
lipids to about 2lohtbe initial weight agreed to

some extent rvith the data obtained bylahoz
et al (1,2) and reyes gi- al (a).

Nitrogen cocentration in the autolysing mycelia
ofthe three cultures grown on sodium nitratc as

a nitrogen source decreasc become slolver
through the rvhole period of incubation.

It is generally believed that sugars present in
fungal mycelia continuously undergo
breakdorvn during autolysis in cultures ,but
very ferv studies 0n sugar in mycelia during
autolysis of filamentous fungi are avilable for
comparsion rvith the present results. Tandon
and Chandra (14) suggested that one increase in
glucose concentration in the pre - autolytic
phase may be due to the enzYmatic

hydrolysis of other carbohydrates in the fungi.
Reyes et al (a) reported that the concentration
of carbohydrates in the mycelia of A terreus

decrease during autolysis . Horvever , in Tandon
and Chandar (14) and Reyes et al (4),reported

an included autolysis rvhich rvas partially due to

the use of unnatural agents such as acetic acid

to cnuse autolysis . The variation of method

used in autolysis stuclies paratially explain the

difficulties encountedered in comparirlg
differant sets of results. Sirnilar but less drastic
conditions for autolysis lv:ts the use of "fresh
mycelium" suspended in rvater. This lvas used

rvith mycelium of Penicillium griseofulvum, but
no reducing sugars were formed dyring
autolysis(15).

The sharp dirninution in the content of
arabitol and nrannitol in the three fungi cultures

agreed rvith the behaviour of these sugars in A.

oryzae (2), A. terreus (4) nnd P. griseofulvum

(15) gro\yn in a medium containing sodium

nitrate as a nitrogen sourc.
The reduction in the amount of amoni

:rcids \r'as partially account for the Ioss of
nitrogen sufferd by the mycelia during the first
five days of autolYsis.

Ritter (16) found are increase in the

content of asparagine and glutamine in mycclial
of 4. niger during atttolysis,n'hereas the

concetttration of alauine, glycine atrd proliue

11
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proline continuously clecreased and disappeared

iompletely after 60 days of incubation and his

results agreerl rvith nrost of our firldingin4.
,J!EC'.

The disappearance of some amino acid

cluring the first five days of autolysisinA'niser

,A. nirlulotts and N. galligena may be due to

their presence in the active sites in several

fungal enzymes which '' lvas affected by

autolysis.

Table l.11ltracellular free anlino acids presellt in mycclia of― ,∠ _′″′rfrrr″′2s and生

gttllisenu at various stages of autolysis. Tinre of autolysis ( days ) of

A*i,ro nri,tt A.niger A nidulans

Th reonine

Histidine

Glutamine
Methonine
Unknown 1

Unknown 2

+++ present in substantial atuounts
+ + present in moderate amount
+ present as traces

- absent
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ABSTRACT

$, $Tttr! was nrade to itnrnunize Albitat Swis nrice u'idr fite mtfen or mupled to htunan ery&noc]tes $oup (G]
Tlie nsult of dlis funmunizttiolr rwsrlctl a non s[nificurt incruue of \lrphoqtes, nronocytes anA msinoptrit-Afd"rrrif
nunlbes in irnnrunizrecl mice contprtirg uithconholgroupTlreneuholihilsclilfermtlrlnumhnhow,werrrLtO.cr-seA.a
saxitivity sliin test u:rs ptttsuul in irtrntuniirtl and mnhol nricc gmulx hnmunizctl nilce gave a1 irrune4iate tl*
hyperserxitivity to the ant[en exhact Sera of inuaunized animah Sa1. a pmitivereaUioninEllsicomparirg*iUr-rrlrt
animal senu Nosecondtyhydaticlclsbu'erenotdiscoverininrmuri:rdand-conhdmicefournrondrspogcir,rlierrtewierap00
vlrbleprotmcolices

rNrRoDUCTroN ll::t'fu';r:ffi#,m*TffiflffiJl$
Aninurl irmnunizrlion vlr &e injcction of antfens nrecli:rted imnrunity to Egranulmrs antigur ws AdeCeain

prqxrrecl liorn hydaticlfluid,mcmbr:rnesandprutmcolicrsof yyrgeneic Tio *ih second.rry h1'datidmb ard a sfficurt
hptid gsb have dntun dre attention ofinanl, irivcst[lrtorg l|oEae -of thlrnidine uptrl<e lvere otserved in qp[en cdts

D*q1 tncl 2S , obtrined partirl hmnunityln raUbis lionr in{Lrcterl ndce expced to protmcdex o. t y,,iotiA mi.t
uhar injcrtcd fllem (18)timesnidi2milliliteroflryclrtidsand ant[en (9) . The airn of dre pte;ent rtseardrbtoseekanerv
subcuUureouly ryairst challenge u,idr protmcolices injeded appluachofinununi.ationagainstEgnuruhurs
subcutuureous$. [Ie noticcrl dnt mice injated rvi0r hycletid
g$ materiati u'eekly for 5 x'et{is tr.rve attrincd rtLrlire MATERIALS AtlD METHODS
imnrurity against infection rvith hydalit qsb when thcyuere
ilrjectulrvilhprotmrnlicrsintragritonurlll,. AninUlS :-

Pauhzi, (3) rtported drat dre antibody rcsponse
msNurtrl by inilirtct Inenr.rglutirurtion ag:rirrst globulin
antfen of dran in dre rnousg even nhen $oup ofanirnals
infected nidr drc sune numlxrs of qsb*eircunlnnd
Ljllrton{en et al . , (.{) on dre other luurd rcported dre

llrtrcluction of specific serunl antibody ilr slreql n,ith E
granulosu furferton, detected byindircct haunaglutination
:usts afterirnrnunizing drem uidr hy'clrtid gst fluirt antferrs,
but simillr rcsponses did not octrrin:uryofnoninfued
couhols

Schrmbe et al, (5) rtfertrl drat hct resisturce (o

secunchry ec{rinocrcnosis in rnite lvould app€nr to dq:encls
upon dre rapid deshuc{ion of scolicts by 0re host ctlluhr
rerclion nhile Diron ct al (6) refertd thatlivirgprotmcolicts
of E gr:urulosus have dtc abilitl, to indue potcut b}utic
tr:ursfomntion of Igmphoq,tes ir irnmunized mice. On dre
other Irand hon werAli-Kluur :urd siboo, (7) notimrl incrursed
lynphoq(e numbers in splcar and llrnph nuils of mice
infktcrl subcuhurotnl.v rvith alvmlrr gsb.

Bamn and Tanncr', (8) studi(l dre grnt,th of
linurltilocultis gst in TSI dqilctecl A/J nrie- Adult
{Itynoctomy enhmctd tlre rnc{nstrtic disscmirntion of the

Twornontls dd randornly brerdAllit toSu.zs mice
u,ere usrd in this stucly. drey n,ae nr.rintrined in group in
plrstic cges and n'crt ikl coirunadal lab drowanA waterad
Iibitunr.

Ant[en prepamtion r
Ant[en ertractcd q"-, pro{imcolics of sheql

l11anl9 qSlV rxing exhaction solution flr.rtpreputd fiom
disoh,irg EUIA in phosplute bufu (ph) Fn hS

hotcin rvas asayed by dre procedure ofl_oxry (10)
SD$Polyacryhmide gd clectophortsis nas iairied

out accorulirg to dre lnethorl oftranmli, (l$

hrunrurizrtion:-
(10 ,g- protdrr0.l ml) and (100 rg proteirl0.l rnl) *err

prqnrttl liorn protasoolics ertutdin pbseHT2)
(5x10^6 ct{10.1 m[) and (1x10^8 cU,0.t rn} of

hunurn rrrl blmcl cclb sersilired rvifir mt[en acmrding to dre
nrdlrui of Auanrus and Ternynd( , 0?) ui0i some
rnotlificrtion tuxl :u nriceucrt inuntmizeil nith fite ant[ar or
ant[ar sensitbrrl cr1'tluocltes suborhrueous]y :utd :u firllo*s :

Eoup (l) :fi u: antfcn (10 rg protcin0.l mI).

14
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grcup (2) :fite antfur (100 ug prrrtcrinCI.l mt).
group (3) :ant[en seixilizctl erfrrcg,{es (5x10"6 cell0.1 ml)
goup (4) :antfuen scnsitizred erydrnocfes (1x10"8 dlt).l nrl)
goup (, :conlrol humiur erldrrcc1tes (5x10"6 cdl0.l ml)
gmup (0 :conhol human ery0luyhs (1x10"8 cdl0.l ml)
goup (7) :non hsttal mntnl

First bocsten rvere gh'en 3 rveels alter" immunizrlion
and a scmnd booters lleie gh,en 6 u'ec*s after irrununizttion
for' :rll trtatet.l goutrs

Foot pad rtsllonse to p-u:site Ant[en i
(20 tg proteirv0.(E n l PBS) nas prqnnxl fiom

protmcolices exh:rct Each rnouce rctttv'ul approxirnat{ 0.(E

rnilliliter of ant[en in thctr Ieft fmt prd3rvcekaftersetond
bomler. confol gmup rtccivcd approxirnatdy 0.(E rnilliliter of
sterile phlsiologiol srline Fmt pads drickness n'erc mezrsurcd

by cllrginutic urtpcr (Mihrtoyq Japrn) at4,24and48hours
potinjedion

tisuc sections \\'erc prc1xutd actoding to dre

rnedrocl of Hun:,ason, (13) and strined *idr haematoxtr4in and
cuin"

Infuction
H1'datid gsb nerc mllected fi onr sheep slaughtertd

indreabattoir,
Vurble soolices rverc ctrutted afterbtings&rined rvidr

Emin, rud dreir conccnhalion lvas adwtul to about 4000

vi.nble elernenM.l milliliter of PBS (mnhining 200,000

international urits of penicillin ancl I grnofstrtptomycinper
one liter) Four lvec'ls after the Lrst boosterofirnnrtmizrtion,
erch rnouse inoculaterl inhaperitonezrl$'nidr 0.1 milliliter of

protosmlies suslxnsion in the r[3lrt lorver rtgion of the
ahlomen

Mice in ezrdr group rverr blcxl fordilferendal blood
count at 2 wct{s after urch ant[err injalion and 2 wcels aller
being challcrgal lviftr protcscolices Fixcd blood filrrs ncrc
sef nul wi dr gierrxa shirl

Animals sem \yerc obhinerl 3 tveels after tltry rvcre
clmllagul rlith protmcdices, diluhd I :l0'with 0.17,, srxliurn
azideinPBS and storcrl at 4 C until usttl

Enayme linked immunmorbentassay (ELISA) :-

R rbbit anti*nouse Ig peroxichse conjrgatrl by
pxri<date oxidation wzs ussl in this experiment acconlLg
tofr re mdrotl ofDel had(13)

RESULTS
Ar€en extradion w:s prqnrcd fiom pmtmnlices

of sheep hy'd.rtid qnt, and arutzed by SDSPAGE The
extract cont:rfural a singfu protefur witr lorv molecularlreigf rt.

lmmune response:-

1.Diflercntial blood cellcounb :-

Sctn in hbl€s (14Ithernean differenti:rl ofthe court
of dillercnt immunization rqirnus . As setrr dlrouglrtthese
lnble a non sftnificmt incrcase of all cell types is wident if
compartd to crnhd goup .Howwer,eosinophilssholved a

marginrl increase in &eir numbers aller initial inrmunizrtion

t

Table 1. Differttttial counb ofuhite bloocl ce{Is of mice pleimmunizttion

of、宙itebloocl∝Lof nrunizttionT

く

一
，

Nlullbcr(%)

Anirnalgroutl h,rnphoq,te neuhophil rnonoq,tc ∝snol)llil

I 67.03 3126 OJ １
■

■
■

つ

″ 7636 ?2;63 03 Oθ

3 7990 1&% 033 0船

4 T7:73 20.% 1郎 091

5 61。つ 335{ OS 0_58

6 63.05 3595 0" OJ

7 6LT7 ∬ .‖ 1.(` 011

hble2Dinbltl16Hcoulltsof、 宙litebloocl∝Loflllioe

Number'(o/o)

Aninrdgour) lrnrphtqte nartrlhil monocrte oo望noI)lli

I 803i 18u3o 03 033

2 7455 24',) 09 033

3 8526 13.15 1.11 0』

4 80.73 17.46 Og 093
一５ 77.11 2t.@ 0お 0.12

6 7681 ?2{3 0.62 0.14

7 ci3) 3288 I″0 011



Thbb■ Difreltil αλlllも ofv輌litc blood dL ofinkE a』 hr in並 IxЮd3s.

] 79" 16% 1.18 192
2 腱03 1277 1.lXl I.]8

3 脚 1276 0.69 0.93

4 &t13 14タ 1.63 181
5 8147 li14 ].14 姻

6 8781 981 1.04 13
7 321 1. 0。

l'able 4. Dtrerethl courls of wilite HofiI ct{ls of nrhe after secorxl bmters .
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Antibodyresponse:-
Aninnl sera obtrinecl fiom
antfm (10 ug protein 0.1]
fiom mice imlnunizecl
AttE S AllJb度 けllle ob面 ned il亜L臥
ArirrnlgruD antibocヽ ,title

囀

2 40

3 ND☆

4 _Il

ｂ́ ND★

6 Ю
★

7 （０

'ND=llottlolle

Footpad ucliollト

Shitstl‐引国をm hlunettl“ サドlveぼ∬飾iサ

to plD儘 Ⅱゞics Nl■ct oO彎 pllptei11/0」

“

InDttp」 at4
11αlド .■loもill.c aqttc f00tl■nd dtthls個円DOfnliOe
ill11llIIliZXlヽ ial i■・c ml亀el(10 1tO plIItCil■lnつ alld000

彎 plつ籠品01 lnり 、、el℃ 10.均 alld OЮI)nl111 1で斗憲ふウ Ih

0ゴ1…
dat Of(011対

0∧8d■ 1』 Fヽ℃ ELISA a面bocly

nlice illunlllll因 Ⅵidl l鸞  ganIIl」 まn、」
m)1℃Ψ直市〔壌 00mpl・ed■■idl collld

、lllidl謬、℃田山ⅢrtiLt ofoo in tle、 ly
(1∞ 彎 prO節ol m)md σable》

、宙dl hllIIm sel嗣

VoL7hTo2 1%

Wヽ

ntice imrnunizcd nilh hunran serxitbed al,tlrrugtes (5x10^6
gl!!.l mI) md (Ix10^8 d!0.1 nr) FPIs u,ar lOSel ana
(085)rmr rspctivr{y and in mice imrnunized uidr conhd
hurmn eryllnogtis (5x10^6 cell0.l mD and(Lx10"8ceil/0.1
ml)

16

Numbcr(%)
A,niuuleroun いpll岬色 ncutuoplril tnonoclte etxinophil

81.10 14.63 1」R3 節

2 &)。15 15.44 248 1剪
3 83.“ 1181 24 217
4 翻 1300 170 1お
“Ｄ お

“

15J 3.∞ 1%
6 79.61 15■ 216 24
7

“

″ 521 1.4‖ 0.12
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Table 6 Foot pad thicl<ness ofirnmune and conhd groull ofmice.

Mmn f00tpddlic・ l佃鰯 an l

AnirnalEoqp-- 4hrs 24h厖 48hrs
I 0ゝ as2 03

，

“ 1.0暉 052 032,
3 0% 0■ 0%
4 08s 0-19 0%
″う OJ OS 0_32

6 074 0.45 021
7 0.14 0.04 0.n

AlMustursiryaJ.Sc

FPIs lverc (0.37) and (0J4) mm
qqlF,@ rvidr onntrol group drat gave a FPTS (0.14) rnm
(Iable6).

Vot7No21996

Frnt prd thiclrnas lrynn to dcdine afux?lawJ4g
hours pmt injedion The lcsion nranifcst infiltration
narhophils and rnacro;ilrqe - like cc'lls (Fgurts Ir2)

lide- vryty definctl physiologicat bioc}emicrl,
nufoitional and envirorunenbrl trctors (20) -

Host lも量mce tBttЫ コ 1■attηs ilfctiOllお

Probction experirnent : -
Intmunizsl and cunhol mice *hidr nere challagal

uith 4,000 viable pmtc;colicts , did not rwezrl any signs of
h1'dalid clsls when they clirsrtted after4 nmndu.

DISCUSSION
The result ofthesliin test rcv,ealed an inunalhte tlpc

hyprsersithity to protasoolicrs erturct(20 ug protein0.05 mI)
appcarul at 4 hours, then dcrlinql 

^ftff?tl 
and 48 houn

(table 6I This nsult agrtenith dre findings rtported byAli-
Klxur, (14) w,hur 30 nricroliten of E multilocularb antfar
*ere injected in dre fmt ptds ofr nice

The injec.tion of E gr:rnuhsts protmoolica
inhaperitonurlly in trre mict did not ahvays cause the
dwdopmart of xtond.rry h1datid rysb and this*as notied
lvhen anirnah disseded lbur monfls after challergecl uidr
vhble protmcolicts Henth, (l) rrfercd dratthe hostimrnune
rrsponse rurd protmolex sifuation are the ftdors determinirrg
the successful or failurt of dre infuion B:uon andTanner,
(lQ shorl'etl dnt inmrune macrophngts adherrtoandform
tlme celluhr contrct lrith protmcdex $ufice, and trry
conduded flnt rtsisEutce to h1,&rtid infuion isnrediatedbv
activatetl rnacmphages parasite viat lity appean to be
s[nifiuurt]y rcduccd in scmndary irfcction nnd basociatctl
ui0r dre accumuhtion of large nuntbers ofeminoph\m:st
cells and macropluges in infccted tisucs (17}

The fact 0mt our innnuuizrtion rqimcns induced
incrtrse msinophih nunbcrs (IabLs 14) and infilhating
nracrophage lik: cells in dre skin ofch,:rllnrgecl animals and dre
prwnct of antilrcdy fihr are enruur:gir g.

Complernent is rquirtd for drc contd ofseconrluy
h1'datid infection sine s[nificurt]y arhanccd infectiom werc
obbdncd :rfter huhnent rvi0r cnbm vcrom factordratdepld
complernent (t&t9. On dre odrer lurndimatercsis0ureto
trperr onn infuiorr, in dre alxence ofllwious expcurt,

REFERENCES
l- Der e , F. "L echinoooccuse secondairr erlxr:uenLrl tle la

sorrris blrnche" . C.R Soc. Biol .97:1130,(1927).
2- I)eve, F. "Receptivitc dc la souris ollposc* alr resisLrnse

clu Ltpin a I inoculation dc srble echinocnc.cique du
clteval".C.R Soc Biol. ll5:Bl, (193t).

varjrlies lrctneen dillerent specia of aninr:rls antl wen
bctn'ern one specic strairs asitisin lltelaboratorymiJe This
rcsis[rnce nssoci.rted tri0r hmt sera ability to-[se viable
protmcolices.

Hsrdr and Illynince (21) rtpoltul trat varirnt
numbss of onmphers wur dcshol,edrvhcn culhued for24
hn in sheep sera inked lvift E granulostrs.

. Shc.p infedsl with Egr:uruloms qsg . of the
sun,ivon; some died durirg rtcrganization intri cyg o&as
lvere aHe to develop nornurlly but shorved evidence of
prtci$hrted in dre outerlry'er ofdre qst The leffurl effecb rverc
rcmoved by heating dre senun at56 c for30 nilnutrs and dris
enlurne dre role of conrplcment qstan in dre adion of
antilrcdies

Noverdrcless inuuuniz"d :urd conhol mice goulx
disseded four mondrs @drallerge didnotshorvaA6rceof
rymndary hydatid cJrsb in any-position of abdornen or
dromcic urvititx, and itwzu attibuted to a nafural rtsisbure to
drc.Lrrralseges of E granuhsrc in mice usedindreprtscnt
shrdy . Age is one of the fictors dut eflbtls ttris reishrnce
Sclnrabe et-nL,.O rcported trat nhitemice48 dals ofage or
younger :rt dre tirne ofinoculation n,er h![rty srscrytiHe Io an
initinl infedion widr sooli<xs of E gr:uruhsrs nhen dre later
uat giv_en intuaperitoneally, butmiceTl dap ofaporolder
rvere relrtively rcsiseff b an initial infecttn unOer Smifr
cunditiorsAho motrse Sain thatused as eryerirnentdmodds
is anodrer f;rctor mntdlirg nanual ren*ani

In sull : The finding presarted in this
conununisrtion *ill allorv dre fufuie indep& shdy of dre
nrturr of indued euinopnfs, nracroplurga and antibodics
md dreir cooperation in an antibulydepardurtcdlmediated
inrmunity-(ADCQ frmdamenty opaatirg in inunturity to
pr:uite(2.

1 Patduzi, S. "Serologic rcsponse of mice and rab to
Lrolll1y, gllrrimental hycLrtid disease" Anr. J. Trop.
Med. Hyg. 18:7-rl (1969)

{ Lightorvlcrs, M.W, Riclvutf MJ. and Hr_rney, RD.
I't,rll antibody nesponse following parentcral
IrSdatid qst infected vith Echbrxxcra granulosrs".
Am. J. Trop. Med" H1g 35:81&823, (1986).

t8

．

・
　

一

　

・

・



.IASSIM,BA&etat

a Schrvabq C.W., Schinlrz,l*A. and l<ilejian, A."Host-
Parasitc relationship in eclrinoccnsis II. Age resiskrnce
to secondary echinocnccosis in the white mouse ". Anl.
J. Trop. MetL IIYg.8:2936, (1959).

G Dixon, J.B., Jenkins, P. and Allan, D. "Immune
rrrognition of Eclitutcoccra granulmus L Parasitc-
activatu! prinrary hansforrnation by normal lnurine
lynph nocle cclls". par:uite Imrnunol. 4:3345, 0 982)

7- AIi.I(han, L r.n<l siboo, R "Pathogenesis and host
r'6por1s€ in subcutaneous alv'eolar hydatidosis I.
HisQencsis ofalveoiar cyst and aquantitrtive analysis of
the inflammatory infiltrates". Z Parasitenkd .62:L4l-
2y,0980).

& Banon, RW and Tanner, C.E. "The effect of
immurrosupprcssion on seconclary Echinoctrcats
lnultilocularis infcctions in ndce". InL J. Parasitol 6:37-
42,(1976).

l Araj, G.F, Matosian, RIW andiVhlakian,AIl "The
host resporse in secondaryhldatidosis ofmice. tr Cell-
mecliaterl immunity". Z par:uitenkd. 52:3138, (1V77)

lG l,onry, o.h., Rosebrough, NJ, Farn dL and
Randall,RJ. "hotein measunnent rvith the folin
plrenol rurgent". Biol. chemistry,. 193:26527 5,(1951).

11- Laemmli, u.k "cleavage ofshuchrral prcteins during
the assembly of hesd of bacteriophage T4". Nature
227:(ffJ{fi5,(1970).

12- Avramezrl S. and TernynclgT. "Thecrcs-linkfurgof
proteins rvith gluteralde\yde and its use fur the
prepamtion of immuroadsorlrcnt". lnmunochem.
6:5366,(1%9}

13 Hhurnason, G.L "Animal tissue techniclurs" 2nd ecl
Freernan , W . H . company, san Francisco and london.
IX: b691570,(I%7).

14 Ali.Klran , Z . "Echinococcra multilocularis: cell-
mediated imnrune rcspons€ in early and chronic
alveolar ntuine lrydatidosis". Ery. parasitol 46:757-
16s,(1978).

lS fft:rtlr, D.D. "The clcvelopmcnt of Echincoccus
gmnulosus Lrrvae in laboratory anilnals". parasitol.
(t0:aA94S,(1970)

lG Baron, RW. and Tanner, C.E" "Echilrxxos
rnultlocularis in the mouse : The in vitro protoscolicirhl
activity of peritoncal macroplmgs" .InL J. Parasitol.7
:49 -495,,(1977).

17- Riley, E.M., Diron, J.B, Jenliins, 11 and ross, G.
"Echiltor:occus gmnulosus infcction in micc: Host
rcsponses during primary ancl secondary infection".
Par:sitol. 92:391403, (1986).

1& K,lssis, AL and Tanner, C.E. "The rcle ofcumplement
in hydatid dissse: In viho studies". Int J. Parasitol
5:2!35,(197Q.

Del prrdonlM. AND C. Ser.rano,(1989): An ELISA
rnethod for the quantificrtion of antishcptolysin-o
antilmclies J.Immunol Meth . 724,21W23.

19- I(1ssiE A"t and Tanner, C.E" "Echinrcocc:ts
multilocularis : complemenb rcle in vivo in hydatid
diseasc' '. Exp. Parasitol 43 39U395., (1977)

20- Gemrnell, MA and soulsby, E LL "The development
of acquired immunity to tapenonns and progress
tonartls active immunizttion rvith slrcial rcfertnces to
Echilnsxurs spp." Bult Wld HIth org 39:4i55,
(re68).

21- Heath, D.D. and Lawrencg SB. "Echinxoccus
gmnulosus cJxsts: Eady dwelopment in viho in &e
prcsenc€ of serum fiom inlbcted sheep". Int J.
Parasitol. ll:261-2(fi , (lfit\

22- Yignal| D-A,*A, Bickle, Q.D. and Taylor, M.G.
"Immunity to schistmoma mansoni in vivo:
contradiction or clarification?" Immunol. Today.
10:41G415,(1989)

19



Al― RIustansil・ iya J.Sci                                                 V01.7 No。 2,1996

Batch Fccundity and Ovarian MIaturation of FeⅡ lale Zlizα  ИbJ′

(HeCkel 1843)fI・ om Majidia R市 er Northcrn Basrab,11・aq

KADIIIPl A.Ⅳ氏丹ISIN*,FAAZA.A.AHⅣmD**&ABD AL― ■IAヽ4田ED.Ⅳ〔.

HAMOン DY'К *

*Depa■ment of Biology,College of Science,AI―Mustansiriyah University Baghdad,Iraq
**Depainlent of Biology,College ofEducation,Basrah Ulliversity Baghdad,L・ aq

(Recieved Jan.24.,1993;Acceptcd Jull.24,1993)

::、口......・・・・“・・・口・・4``:il)1.::、口!|

Jべ ∴J～■t411ズ
●
」 hZa abu“二

=3』
4く … ピ |｀ A。 ヽ

´ い 1曇』Jめ い |こ

“

6JJ`出υl』

出 砕 甲 に 」ヽい |♂白 |むメ 脚
jメ ひ

`脚
|ぷ む■ ιい ぬ 甲 |メ ■ 學 1麹 J`v群 |工J`脚 |

れ lυJ、蛉 |」JJコ oおい■ げメ ´ 出 Ш 16メ 出
`J♂

自loJ`も い ♂IJ夕 |●メも ぃ ,H∴‖6メ 排 ■ ン

Ⅲ 国 1静L`cJ脚 IJメ IJ`な |メ|:ひ い い
1… よ

♂|い螂 壽

“

甲 |こ´ 6υJ」 Jも以押 IJⅢ 押 |

紺観脳輔撚  撒
。

`メ
|』L_1♂ ■J L JI出 J(ご釣 1絆 ひ ´ /:■絆 ｀ヽ 。)■利 |

ABSttRACT
The ovarian maturation cycle and l:atch fecundity of 1856 female Lize Abu (heckel 1843 )

in N{ajiclia rivcr tvere studied . THe during gonadosomatic index indicated slorv grotvth in the

ovaries during july during Nov. , Whilc Sharp grorvth took place in rvinter (dec. And ian)
Sparvnig se,lson rvas in Feb. And March. The rnorlthology and histology of theovaries development

cycle shorved five stages: the resting, dcveloping and maturing. Presparvning . Sparvning. And
postsparvning stage The batch fecundity vaRies rvith the sparvtring time . It rvas lotv at the

beginning of the season and high at the middic , but tend to decline at the end . Relative batch

fecunrlity has sinrilar pattern . The batch fecundity increases rvith the length of the female. The

a\/er-age batch fecundity of 3023 eggs and the relative batch fecundity of 105 eggs / gm females was

lorver than repot'ted for other fish .

INTRODUCTION
The rcproductive cycle is a crucial link in the

lit'e cycle of a fish anrl its connection rvith other
linlis in the cycle insures the represelttiltiott of
an individual genes irt the next genet'ation . Lizrr

nbu is one of the inrport:rnt comntercial fishes

rvhich reprcsents 29%u of the total catch of fish

in the south of [r:rq (1) . It is a rnultiple batclr

span,ning N{ugilidac fish species Using the

hydrirtecl oocyte method developed b1' . I{unter
:rnd Goldberg (I960) (2), batch fecundity ( the

nunrber of eggs releasecl per spawlring event )

cln be cleterntined preciscly . The advantagcs

ol this neu'method are its irccur:rcy and the lact
that it cottsidcrlbly rctluccs thc tirne requierd

lbr running fecundity estimate. Histological and
nrorphological charcateristics and G.S. I . , all
were used for the detemination of ovarian
nraturation stages in the annual cycle of Liza-
abu - fot'the first time in this study .

MATERIALS AND METHODS
A total of 2123 fish rvere collccted using

cast net during the pcriod frorn May 1988 to
April 1989 from AL - IVIAJIDIA rivet', one of
thc rvestern branches of SHATT - AL - ARAB
at Herthe northern BASRAH For fecundity
investigation Monthly, samples u'ere taken on
ten di-ty intervals .

Fernales rvith opcned cavity rvere imtnediately
preserved in buffcrcd 5% form:rtion . In the
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laboratory lenght and total weight lvere taken ,

the ovaries \vere removed and weighed
separately to an accuracy of 0-1gm

Gonadosomatic inclex (GSI ) rvas determined as

100 ( ovary rvet rveihgt I total body rvet rveihgt
grn . ) Three sub samlpes were removed from
different parts of one site (left or right lobe)

the number of hydrated oocytes counted . Batch
fecundity lvas estimatcd based on the average

number of hydrated oocytes per unit rveight .

Ilelative batcg fecundity was estimated as(

Batch fecundity / grn . female free ovary u'eight

) (3) . Histological sections were taken from the

second site of the ovary . If postovulatory
follicles rvere found , indicating a sparvning just
bcfore sampling , such ovaries rvere exclucled .

RESULTS
1- Gonadosonatic index ( GSI) : From fig (1)

the nreau GSI indicated slorv grorvth in the

ovaries during July -Nov , rvhile sharp
increase took place in winter ( Dec. and Jan')
reaching its maxintum value ( 10.99) . The

sp:rlvning season was in Feb . and March ,

and by the end of April GSI dcclined

significantly to (1.6 ) . The friquency
distribution of females rvith higher values of
GSI rvere found to be in Jan; While its lorver
frequency distribution was in April fig (2).

2- Ovarian maturation : The morephology
ancl histology of the ovaries development
cycle showed five stages, and these are as

follo'rvs :

A - The resting stage : The ovaries are small
and filamemtous in shape Laying under the

vertebrate column , and pink in color . the

eggs are sntall . the tnean GSI(0.65-0.68 ) . the

histological study shorved the presence of
oogonia , rvhile the primat'y oocytes rvere the

only oocytes in the ovary , plate (l) this

stage lastcrl during May and June .

B- the developing and maturity stage : the

ovaries increased in size gradually at this

stage, their color tvas pink rvith yellolv ting .

The ovaries contained the pritnary and

secondary oocytes . plate (2) . the secondarl'
oocyte increased in trumerically reachiltg
z}"h at the end of this stage .This stage

strrtcd frotn july to the erld of Nov'The
nlwan GSI increased frotu 0.8 to 1.79

C- the prespawing stage : The ovarics increased
in size repidly and occupied about two third
of the body cavity . their color was dcep
yellow . The surface of the ovaries appeared
granulated lvith ollvious blood vessels . At
the end of this stage some ovaries appeard
hayline , plate (3) . The sccondary oocytes

increascd at the beginning of this sta'ge

reaching 75 o of the total egg number , rvhile
the primary oocytes decreased to 12.9 "h .

The ova appeared for the first time reaching
its higher percentage 63.3 o by the end

January, . The mean gsi during this stage (dec

. And jan .) rvas (5.83 - 10.99).

D- The spalvning stage : The ovaries reached
their highest size occupying most of the body
cavity . Thcy appeared light yellotv in color.
The eggs rvere easily released by soft meSsage

at the abdomen . This stage continued tluring
February and March . The ova decreased in
this stage continued during February and
March The ova decreassed in number ,

rvhile the atretic oocytes increased reaching
ll.4 ' due to the release of eggs lvith the
sparvning activities during Feb . , plate (4) .

The mean GSI rvas (9.82 - 5.41) .

E - Post-sparvning stage : the ovaries were
wrinkled , irregular and red in color. It
contained yellorv eggs .The ovary has similar
conditions to that of the sparvning sTage

rvith an increase in the number of the atretic
oocytes reached L2.4 'h of the total
percentage , rvhile the primary oocytes

reached 77.2 oh. This stage continued during
April-Fecundity : From ovaries of 76 females
rvith hydrated eggs , the averilge batch
fecundity (BF ) , the rerelative batch
fecundity (RBF ) rvith corresponding
minimum and maximum values and the
number of the number of females Liza abu

rvhich lvere analyzed are presented in table
(1) . They covered a Iength ranges from 12-

16 cm batch fecundty and relative batch
fecundity both incrcased tvith the length ,

Table (2) . the relationship betrveen batch
fecundity BF and lenghth L took the fornr
logu BF : a* b Loge L,rvhere a and b arc the
constants deterrnined by least squares
regression as belorv log. gp = - 5.236 + 5.045

Logc L ,tt'ltere ,, thc correlation cocfficient
r= 0.99 rvith P < 0.001 The relationship
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betrveen relative batch fecudifv Rbf and

length L took the fornr Log.RBF:-
3.76+3.186log. ,lvhere r=0.96 rvith p<
0.001.Batch Fcudity increased gradually
at the beginning of the sparvning season

reachittg its maxintum value at the middle ,

then it decre:rsecl torvard the end of the

sparvning season , table (1) . The RBF has

sirnilar battern to that of BF.

DISCUSSIUN
Previous studies ou the reproduction of Liru ubu

shorvcd different classification of the ot'ary
maturation st:rges (1) , (4) , (5) . The reason of
these differences rvas the criteria that have been

used for this classification Sone of thent
depended on the rnorphological characteristics
such :rs the size and the color of the overy ,

others dependded oIl the egg diameter or
gonnadosomatic indices or histological studies .

In our rescarch gonadosomatic index ,,

histologgical and morphological characteristics
have been used In the resting stagge , the
prirnary oocytes rvere dolttilrant itr the ovary ,In
additiou the ovary has oogonia at this stage .

There rvas no sign of secondary oocytes . this is
in agreement rvifh other species such as Barhus
Iuteus (6) and Mclungrtrtmts ueglefinus (7)

But there rvere species rvhich have a secondarry
oocytes at this stage in addition to the prirnary
oocl'tes and the oogonia x in phoxirtus pltoxirtrts
(8) . Yolk vesiclle depoosited in the oocytes from
July on during the devcloping and maturinng
stage , rvhile the yolk grlnules appeared during
Septernber tou,ards the end of this stage.In the
presparvuing stage the ova rvith yolk granules
wel'e I'ully nraturred , rvhile the yolk vesicles

starrted to disappeat' frotn the eggs . The eggs

rvere ready for sparvning . The atretic oocytes

increased duriing the sparvtrnitrg st:rge the
reason rvas that some of the eggs failed to be

sparvned and therefore the process of the
rbsorption to their 1,olk took place The
increasiing number of atretic oocytes

acconlpaunied rvith a decrease of food in the

stomach durinng tvinter It rvas noticed in
species that a shortage in food resuulted in
re:rbsorption of the yolk from the eggs in the

Vol.7 No.2,1996

ovary such as phoxirtus plro-rirtus (8) , Sulnto
guirdneri (9) , (10) Thc batch fecundity and
relative batch fecundity of Liztt nDlr incrcased
during the sparvlriirtg scason and dccreases
aftter the peak of sparvning activity . It is not
Knorvn what causes tltc intraseasonal variation
in batch fecundity One explanation given lbr
the increasing batch size in the first half of the
sparvning season is that as eggs are shed there
might be more roolll for larger nunrber of
oocytes to hydrate for successive batches , (11)
Sinrilar pattern \vas found in the Atlantic
silverside Menirliu nrcnidiu ,, (12) Batch
fecundity rvas lorv at the bigining, peaking at
nrid - spalvning season and descending to the
end of the season . The same pattern lvas found
in Sprottus , (13) , but only the relative batch
fecundity in Baltic sprat from Bornholm Basin,
(14) . Canover (12) suggested that reproductive
success is maxirnal during the middle of the
sparvning season Hunter and Leong (15) ,

slroryed that female Nortthent Anchovies
Engruulis fuIorode-r can not produce all thhe
tu,enty of thiirtty egg batches , they sparvned
per year , only rvith energy retored in the fat
deposits previiously to the spatvning season .

Some batches have to be maturcd and sparvned
using energy gained by fecding during the
present spalvning season Therefore feeding
conditions may play a vital role in determining
the number of batches and intraseasonal
variation in batch fecundity The tlvo
hypotheses could explain the intraseasonal
vrriation in batch fecundity in Liza ulsu .Tbe
average batch fecundity of 3023 eggs and the
relative batch fecundity of 105 egg/grn. female
u,as lorver than reported for other batch fislt
spir\vners Trvo rnonths sparvning in liza sbu
gives the fish thc opportuniity to compensate the
lorv batch fecunditS' in giving more batches
The larvae n'ill have better chance of survival
rvhen they hatched in successive batches . This
rvill allorv larvae to spread over large area
rvoiding predators and food competition . An
increase in batch fecundity and relative batch
fccundity rvith increasing length of fernales has
been reported in nrany species of fish , Sprattus

sprattus (14),Macliere Scomber scomber' (16).
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Tnble 1. Mean batch fecundityand relative batch fecunditywith corresponding mininrurn and rnaxintuur
yalues in females Liza abu
Date Of Sampling Numbcr Of Fish Ilatch Fecundity

Mean Min Max
Relatie Batch Fecundity

Mean Min ]\{ax
5-1-89 5 1621 1555 1933 53 14 68

15-1‐ 89 12 2529 1129 6509 88 51    149

25-1-89 14 3333 1482 7058 102 61 181

5-2-89 4416 1654 7040 136   87    190

15-2-89 9 4472 1833 7087 140 83     229

25-2-89 5421  1901  8133 152  102    214

5-3-89 6 2484  1386 4212 78 48    124

15-3-89 7 1531  921  2295 45   31      62

25-3-89 3 1395  1183 1719 45   35      57

Table 2.Mean batch fecundity and relative batch fecundity with corresponding minittttttn antl maximrurt

values for different length classes (in cms) of liza abu .

Length Class Number Of Fisil Batch Fecundity
Mean NIin i\'Iax

Relative Batch Fecundity
N{ean Min Max

12 4 1524  1129 1853 72 だ
０ 87

t2.s 3 1897  1527 2238 74   69    83

13 12 2198  419  4901 74 14 128

13.5 2595  921  4556 87 31    142

14 20 2861  1183 7087 92 35    229

14.5 9 4145  1893 6929 123 68 184
″う 13 4457  1504 8133 125   42    214

15.5 2 5366  3674 7058 144   108   181
′
υ 4 6646  5866 7040 174 161 190
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Plate 2. The dcvelopirrg and maturity stage
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PLA1'E, 4. The sparvning stage

Vol.7 No.2,1996

直

ノ

，

PLATIl 5. Tlic postsparvning stage

Og : Oogonin
P : PrintarY oocYtc

S : SccondarY oocl'te
O : Ova
A : Atre tic oocYte

26



MUHSIN,K.A&ET AL

3

薔嶽事1.
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Figure l. The nrefln GSI rvith 95olo conliclence intervals of femaleLiza abtr through theyearly cyclc
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Figure 2.The fl・ equency distribution cycle of GSI in fcnlale Liza abu
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Effect of Five Antibiotics on Phagocytosis
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ABSTRACT
The influence of cephaloridille , gentanlicill , neonlycin , tobra11lycin , and amakasin on

phagocytosis by human I)Olylnor p1lonllclear leukocytcs of capsulated and non ― capsulated

Es`力θ′・た力′″
`θ

′′stl・ ains was studied.Non… capslllatcd E cθJi straills were readily opsOnized ill

scrulll alld easily ingested by polynlorphonuclear leukocytes , and antibiotics did not further

cnllance phagocytosis rates . In contrast capsulated bacteria 、vcre poorly opsonized in human

sel・ u nl , and phagocytosis 、vas cnhanced after ovcrnigent exposure to O.5 X the ■711Cs of the

antibiotics . Incllbatio1l of 1lon ― capsulated bactcria as 、vell as capsulated bacteria uptakc by

polylllorphonuclear leukocytes regardless of tlle presence of antibiotics . Tlle sub ― MICs of
cephalori(line , gentanlicin , neonlycin,tobl・ anlycin,and anlil(acill interfere、 vith the assembly of

Kl capsular polysaccllaride of capsulated E`θ″ leading lo a bctter access of complenlcllt

COinP011ellts to receptol‐ s oll the cell 、vaHs of antibiotic ― treated bacteria o This is a prilllary

cxperntent in― vitro alld、 vc 1lope to follo、 v it、vith othcr experilnents in― vivo in the ncar future for

sonlc lo alltibiotics.

INTRODUCTION        ■uids,at concentration below the N711C.tllis

The capsllles 、vhich is the outer structure of  Study 、vas done in order to kno、 v the effect of

bacteria  play  all  ilnportalll  l・ ole  in  thc  SO11le antibiotics oll phagoeytesis  in case of

illtel・ actioll bet、、′eell bactcl‐in and host defcnscs Capstllated and non― capsulated E o cOli.

dllrillg infc・ ctiolls(二 εθ′Jノ With Capsule is morc

relistallt  to  pllagocytosis  by ll111■ all    PIATERIALS AND PIETHODS
polynlorpholluclear lcukoc)7tes( Pン IN)(1)。 it  Cel・tiall stl・ aills of capsulated EscJlθ /Jε /J′α εθri饉
、アas noticed tllat Kl capsule appcars to bc  」    07 : Kl )and l10n … capsulated lnutant
reSI〕 01lSible for scl・ uin resistallce of straills that stl・ ain(E εθ″ 07 :K― )wcre used all bacteria
arc other、visc cxquistely sellsetive to tlle actioll  、′ere stored in 15 glccerol at 70?C befOre use

of serll11l alld are easily ingeste(l alld dcgradcd M〔 uellel・ ―Hinton Bl・ oth(lⅥHB)Was uSed for
b)' PMN(2,3),ho、Vevel・ ,dul・ illg illfthctioll tllc growt1l of bactcloin at 37C in tlle presellce or

bactcria nrc cxl)OZC(i not only to thc dcfencc  ill the absccncc of the O.5 x the n41c of

lllechnllisnls of the llost but also to the actioll of  antibiotics . For deternlillation ofthe ⅣII(〕 for

alltilllicl‐obial agellts . It is known t111lt eacll antibiotic(CcphaOridine,gelltalllicin,
2111tibiotics cxert part of theil・ action ill thc body  lleolnycin , lobra11lycin , alld anlikacin)the
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dilution tube methocl was used accorcling to
Baron and Finegolcl method (1990 ) , (4) , tlre
results wcre recorded alter 18 hr of incubation
at 37fi C . Preparation of serunl ; human serurn
rvas pooled frorn healthy donors ( HpS) , and for
the opsonophagocytosis assay , HPS lvas diluted
in Hanks balanced salt aolution , Unheatecl and
heatcd for 30 min at 560 C in order to inactivate
complement factors Blood samples were
collected from healthy people for isolation of
I'MN by using dextran (M.W. 70,0000 ) . the
centrifugati<ln lvas done according to Vorbrugh
et al . (5) . Cells were suspended in Hanks
balancecl salt solution containing 0.1% gelation
to a final concentration of 5,000,000 cells per rnl
. Phagocytosis assay I bacteria .rvere susllenrlerl
in 1 nrl of Hanks balanced salt solution to a final
concentration of 5x 107C FU / ml Equal
volunres of E. coli ( 15 x 107 CFU / ml ) ancl
PMN ( 5x 107 cell per rnl ) rvere incubated in
slral<ing water bath (150 rpm ) at37A C. Aftcr
6 min phagocytosis was stopped by the adclition
of ice - cold phosphate - buffered saline (4) .

}TESULTS AND DISCUSSION
TIre suceptibility of E. coli 07 : Kl , and E.

coli 07 : I(- to cephaloridine , gentamicin ,
neolnycin , tobramyciu , and amikacin .rvas
cletcrrnined by MICs ranged betu,een 0.2 and
0.4 Mg / rnl ( data not shorven ) . Table I
represented the percentage of PMN rvhiclt
lrlragocyted E.coli 07 : Kl and E.coli 07 : K- in
cflse of exposed and unexposed to 0.5 x the
NIICs of tntibiotics in the presence of
complernent rvhile table 2 represented the
results in the absence of complement . Sub -
MICs of certain antibiotics have been shorvn to
nrodily the rnorphological and ultrastructunal
characteristics of bacteria , influencing the
interactions 'r'yith host defence mechanisntis , i.e.,
opsonophagoeytosis (6) The present study
slrorved that preexposure of capsulated E. coti
strains to sub - MICa of cephalosporin
(cephaloridine) and of aminoglycoside
(gentanricin, neomycin, tobrantycin, and
arnik:rcin ) enhanced the phtgocytosis rate b1,

I'>MN cornpared n,ith that of uncxposed bacteri:t
( Ttble I and Table 2 ) especially in presencc of
cornplcnrent and iu c:rsc of capsulated bacteria (
E,coli 07 : Kl ) (Tablc I ) , so thc percentage of
PN'IN phagocyted E,coli 07 :Kl rvhich exposed

to ccphaloridine \vils 82.4 and for
aminoglycosides ( gentanricin , neomycin ,
tobranrycin , and amil<acin ) rvere 40.0 167.5,
80.0 , and 80.5 respectively. This effect nr:ry be
due to the alterations of the K antigens by the
cxposure to antibiotics (7) . The results of our
study confirm those reportecl previously that
uncapsulated strains acubatcd in lory
concentration of serum are easily ingcsted b1,
granulocytes (1,8) , whereas capsulated strains
are not effectively opsonized in serum
Extracellular polysacharide may play alr
important role in the protection of bacteria
against activity ( 9 , 10 ) . This may be due to the
absence of binding of the opsonic fragment of
conrplement factor C3 rvith the capsulated
bacteria (3, 11 ) . Exposure to sub -MICs of
severfll antibiotics lnay lead to changes in the
surface structure of bacteria and can alter tlte
interaction betrveen bacteria and antibiotics or
contplenrent ; The different results in table 1

and table 2 ( in present and absent of
conrplement ) indicate that incub ation of_E.coli
07 :Kl rvith sub - MICs of antibiotics reduces
the degree of encapsulation , Ieading to better
exposurc of complenrent - binding receptors on
the outer nrembrane that are otherlvise
conclucled . Williams shorved that sub -MICs of
cefuroxine or ciprofloxacin modified K capsular
antigens of three stains of K. pnerunonioe so
th:rt comlrlenrent factor C3 bound to their
surface (12) This suggest that capsulatecl
bacteria present an increases in flre
susceptibility to host defense mechanisms after
tre:ttment tvith sub - MIC of several antibiotics .

The authers hope to follorv this experiment rvith
other experiments in - vivo to understancl fully
the elfects of antibiotics used on bacteria.
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Table l.Tlle percentage
d alid d f antibiotics in the f cornplementexl)osed and unexl)osed to u.O X the lvllし S Ol anIID101lCS In tlle l)resence ol colnplemenI.

Alltibiotic Pi\{N phagocyted
E.coli 07 : Kl
notexposed to

antibiotics

PMN phagocyted
E.coli 07 : Kl
exposed to antibiotics

PⅣいヾ phagocyted

E.coli 07:KI
llot exposed lo

alltibiotics

PMN phagocytecl
E.coli 07 : KJI
exposed to
antibiotics

.Cephaloridine 19.0 82.4 75.5 78。 2

Gent:rtnicitt 15.5 40.4 77.0 79.6

Neonrycin 10。7 67.5 70.5 81.0

Torbantycirt 14.6 80.0 76.6 77。 7

Anricaciu 18。 4 SO.5 72.0 74.6

Table 2:Tllc percentage of PMN which l)llagOCyted Ecθ ″ 07:Kl and E.εθ″ 07:K in case of

exposed aud u exposcd to 0.5 X the MICs of antibiotics in the absence of colr ent

Alltibiotic Ptr'IN phagocyted
E.coli 07 : Kl not
exposed to
antibiotics

PMN plragocyted
E.coli 07 : Kl
exposed to
antibiotics

PⅣIN phagocytcd

ユεθ″ 07:KⅡ
not exposed to

antibiotics

Ph71N phagocyted

■ cθ″ 07:KⅡ
cxposcd to

antibiotics

Cetrheloriditre 2.2 3.0 3.4 8.6

Gcnt:turicin 2.0 4.5 4.0

`.8Neonrycin ”５ ３́ 3.5 4.0

Torbcnrvcilr 2.0 4.0 2.0 6.6

.\ut ili:rcin 3.5 4.7 2.7 5.0

of PⅣIN
O.5 X the

wllicll

ⅣIICs(
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INTRODUCTION
Electrical conductivity of lead

chalcogcnides both of film as n,ell as of bulk,
have been carried out by nlany researchers,
both in lorv and high temperature (l_4). the bulk
carrier cotrcentration reporterl are 1.5 x 1016
crn-t for PbTe ,and the minimum direct energy
gap (Ea) at roorn tenrllerature has been quoted
as 0.32 eV. Damodara et al (I) found that the
resistance of PbTe fihns decreases initially lvith
temperature, and thcy attributed that to the
intrinsic conduction in the filnr. the1,hnvo also
lbund that activ:rtiou energy have dif{'erent
t,:tlues for various films of difl.erent
thicknesses.Sectharartra et al (2) found that the
resistance of the as deposited lilms to be of tlte
order of kiloOhnr , but increases ryhen thc filnr
exltoscd to the atnrosphere.

The present rvorli on the concluctivity of
PbTc filnrs is ntainly clcals tvith the lnalysis ofthe tenter:rturc ancl the heat treatmcnt
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ABSTRACT
Thi, Pbre films and dopetl Pbre fihns rvith Ga have been preparerl by laser Depositionusing Nd Yag laser ' Deposition conditions rvere controllccl unrler vacuum .In situ r.easurer,ents oftl'c' conductivity rvas made as a function of tcmerature (R.T -423k^0). The effect of doping , clopingpercentage atrd vacuum annealitlg of electrical resistivity are considerecl . the electricairesistivity ofGa cloped filrns is mush higher than that of unrloped films. furthermore,the resistivity is founrl to bescnsitive to doping percentage. vacuum annealing of thc films at 423 kn| for an hour increases theelectrical resistivity our specimcn shon'etl one activation energy, indicating one conductingntechanisnt iIt tlte gap the t'alueoftheActivationenerg)r(Ea)iso.bg,o.tog,ancl 0.I6gforpbre,PI:Te d,ped rvith 0.0I6 g'r Ga and pbre cloperhvith 0.03 gm Ga respectivery.

clependance of conductivify of both as depositerl
and doped rvith different concentration of Ga.
the electrical resistivity of Ga cloped films is
found to be much higher than thai of undoped
filnrs. in addition it was founrl tlrat the
resistivity is sensetive to doping percentage . the
effect of heat treatment , of the filnrs are also
considcrcd.

EXPERIMENTAL
Doped and undoped pbTe films rvere

cleposited on clean glass substrate held at roonl
tcmperature, in a vacuum better than l0-s torr.
the glass substrates ryere cleancd rvell by using a
detergent solution , ultrasonic bath ,ancl nnatty
trichlorotllane yapour bath.

The thickness of the films ryere rneasur.erl
using alphastep 100 monitor .Thc tu,o probe
conliguration ryas employed (5). Filrus of 2500
A0 rvere prepared in inrlivirlual evlporation
using Nd-Yag laser. the deposition conditions
rvere kcpt the same in all evaporation r.ouncls, to

)l



NASSIR,G. Y. & AL-MUKHTAR.I. H.

avoid un.tyatcd rll'ects. thc bulk pbTe alloy used
as the charge lbr thc fihn preparation was
preparcd ilr thc tbllorving manner . A
stochiometric mixture of I)b and Te of purity of
99.9o/, was imnrersed separately in cqual
volumc pcrccntagc ol'97,,/u IlzSol ancl 69r,h for
5 mimutes to get rid of thc oxidc layer that nray
cover the structurc of Pb and Te grains ,the
grains immersed in dionized tvater and left to
dry. After that the grains tvere crushed ancl
turned into finc porvder . The porvder thcn
passed through 200O diameter seivc. The pbTe
porvdcr \yilt thcn doped rvith different
pcrc€ntage of Ga (1.60/, gm and 3oZ gm), antl
pressed in 2.2 crn diameter and 2 mm thick discs
using 15 tonc hydrolic pressure unit , thcy
mounterl in a vacuum unit (6). The distance
betryeen the target and the substrate rvas 3 cnr
.For evaporation a 1.06O Nd-yaga pulse laser
have been used. The pulse duration rvas fixed to
300 r.:. rnd a porver density of 8.0xl0s
lvatt/cnl'.lhc anglc ol' llscr bcen iltsidance.rlls
fixed on 450.

After preparing the film , mounted on the
conductivity setup that use dclservherc (7).
Electrical connection rnade to thc(lobesof the
trvo probe conliguration by 0.15 mnr di:rmeter
sold rvires). (iold rvires rvere attached bysmall
pools of high conductivity silver ptste. Using
srrclr arrangement, conductivitymeasurement
can be m:rde on the PbTe fillns ternerature ryas
obtaincd by a gas heater rnounted under the
conductivitl, setup. A copper-constant
thermocouple rvas fixed on to the film position
to rneilsure the temperaturc.The initial
resistance ofundoped film at roonr tentperature
rvas lbund to be 4xl0a Ohm and hence a keithely
elcctrotneter u,as used to rneasure the resistance
of the lihns Thc experiment rvas carried out
both on doped nnd undoped filnrs in the
temperature rrnge frotn R.T-423k0 and the
resistance values tvere noted as a function of
teulpcra ture.

Sincc doping thc filnrs plnys an assenti:rl
role in the electricel properties of pb
clralcogenidcs conductivity, studics on (he as
deoosited lilnrs and hcat treated filrns rverc
c:rrried out, to undcrst:tnd the heat tl.eatmrnt
cffect on conductivity.

RESULTS AND DISCUSSION
Figurc (I) shorvs the variarion of log r

against l/T for pure pbTe film ol. thickncss
2500A 0 ,for as deposited antl hcat treatcd film .It was found hat the conductivity incrcs.sascd
Iincarly for the tr.vo cases intlicating an :rctivatcd
conduction of0.09 anrl 0.12 eV rcspectivoll,. the
plot for the heat treatetl spccimens seelns to bc
alrvays below the as deposited plot, and
approximately parallel to each other..fhe value
of the conductivity ofthe as deposited filnrs was
found to bc more than tryice ol that of the heat
treated .This can be attributed to thc forrnation
oi structural defcct inside the system, rvhich acts
as a donor. This is in agreement rvith that of
Domadara (3).

Since fig. (1) represcnts the data on theas
deposited films, the dopent perccntage rnust
Itave an effect on thc corrduction . To checli this,
onductivity rnesuremcrrt ryas dorrc in situ orr
PbTe films doped by 1.6y" gm,3yo grn of Ga.

Fig. (2) sho.ws the variation oflog r against
1/T for PbTe doped rvith 1.6y" gm ga of
thickness 2500 Aq it was founcl that the ioom
temperatut.e resistance is ten times higher than
that of the rrndoped the heat treated sanrple
rvas found to be sixth times higher than thaiof
heat treated undoped sample. The he:rt treated
doped film conductivity found to be loryer than
that untreated doped films. The lilm rvill
renr:rin p-type throughout ancl due to the
decreasc in the concentration of holes , the
resistivity ofthe fihns incrclscs.such behavour
had been detected for air exposed for lead
chalcogenide filnrs (2).

Filnrs shorvs semicon d uctivity behavior
e.{cept th:lt the tno plots are not p:rrallcl at
tcmpel'ature higher than 380 KS it rvas found
that the value of the conductivity of the heat
treated film is loryer by halfofthe value ofthe
as deposited film.

Increasing the doping percentnge 3yo gm
of Ga shotving almost similar bchavior as thaiof
1.6o/o gnt sample as in fig. (2). The addition of
dopant increlses the electrical rcsistivity of the
111m. This nray be attributed to the change of
t1,pc of carrier fronr n-type to p-fypc. This result
is agreed rvith Scctharatna et al (2), A minor
variartion of thc couductit,ity valucs n,:rs found
ns in Fig . (3).

Table (t) surnmarizes thc above results.
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gap results of pbTc samples.
Sanple RRlk° Du.r'

ohm.m-l
R423K° 0123ohnt.m-l EaeV

as deposited 4.25x104 1.065 1.43x104 0。370 0.09
ulldoped III.T at

423K°

10.38x104 2.59` 2.24x104 0.562 0。 124

doped by O.016 Ga 40x104 10 12.65x104 3.1` 0。 109
doped by O.01`Ga

H.T at 423K。

60x10r 15.12 10.5x10r 2.63 0。 157

doped by

O.03 Ga

51.28x104 12.82 8.83x104 2.21 0。 147

dopcd by O.03Ga

H.T at423K°
76.9x104 19,23 10.47x104 2.618 0。 168

Al-Mustansiriya J. Sc.

T ble l.Resisti C

1.

CONCLUSIONS
the conductivity of the as deposited films lvas
found to be greater than that of heat
treated fihns. this can be attributed to the
forrnation of structural defects inside the
system.
the addition of dopant increases the

activation energy Ea, rvhich is due to the
increase of the electrical resistivify of the film
and this might be attributed to the change of
the type of the carrier from n-type to p-type.
the heat treated doped fihn conductivity is

found to be lolver than that untreated
doped film . This might be attributed to the
evaporation of some of the Ga moleculcs
out of the surfase of the film, rvhich leds to
the decrease in the concentration of holes.
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ABSTRACT
One hundred ten cases \yere diagnosed as brucellosis during tlvo successive years. The

dirrgnosis rvas based on clinical and serological criteria. Results shorv that the route of infection
usually through the consumption of rarv goat and sheep milk besides milk products (youghurt &
soft cheese),as lvell as farnt lvorkers or their products. Upon statistical analysis there is no relation
betrveen sex and age performed on the data.

INTRODUCTION
Brucellosis is a zoonosis rvhich catt be

transmitted to rniln by a nurnber of routes
including food borne spread. Brucella are
essr:ntially animrrl pathogens transmitted in
animal populations by contact rvith
feces,urine,milk,and infected tissuesrv,infection
of humans is accidental, through contact rvith
these sanre infected rnatcrials(l,2). The history
of brucellosis in Inan \vas first descricle in
1861by marston on the island of malta.He
published a described thc disease, rvich he called
Mediterranean or gustric remittantfever,from
that tirne the diseasehad been distinguished.The
aetiology of the disease not knorvtr befor Sir
David Bruce comlrlenced his studies in 1884

vvho recovered the bacteria(Brucella melitensis)
fronr the spleen of fetal cases dieitrg of tnalta
fever (3,4,5),The bacellus us a small non-
enclpsulated non-rnotile Gratn negative
aegative aerobic n,hich is intracelluler patltogen
and relativly inaccassile to antibiotice(6,7).

The present aims of the study is to
investigate the prevalence nf brucella infection
among groups of patients attending l'ever
hospital in Arbil,Iraq and to compare the
results betu,een nrales and females,besides
stuclying transnrittance of the disease to nran b1'

consurnption re\y tnilk,dairy products aud
through contact rvith farm animals. 

,

MATERIALS AND METHODS
Betn,een June 1988 and May 1990.one

hundrecl ten patients(34 males and 76 females)
suffering fl'onr brucellosis \yere
investigated.Most cases aged betryeen 10-39
years ( the youngest patient rvas 10 years old the
oldest was 60 )rears and over) The patients rvere
admittecl to the Fever llospital from Arbil and
surroundirrg district suspccted of having
brucella inl'ection .The diagnosis tvas based on
clinical feature,and serodiagnosis of Brucella
melitensis & Brucclla abortus (8).

A micro-agglutinatiotr test vvas carried
out on sera fiom those patients using Wellcorne
reagents (Wellcome lLesearch Laboratories
Ileckcnham BR3 3BS England). Positive and
negative controle sera wel'e used for each batch
of tcast Threse criteria included the
cornbination of clinical features tvith the
reciprocal of anti-Brucella antibodies
agglutination titrc of 160 or higher (9).

Caleulation of obseved and cxpected
values in tabel (1).
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Observed values :One hunderd ten cases
werc diagtrosed as brucellosis (37 males and76
fcrnales).

Expected values:Example on the selected
positive patients between 10-19 years old

32x 34 I ll0:(9.89) male expected numder

32x7 6 I 1 19=(22.11) famale expected number

By cornparing the counted value of X2
(8.875) rvith the tabulated value at level of
singificance (0.05) and 5 d.f.,rve conclude that
there is no associatio betlveen sex groups ancl
age groups (10).

RESULTS
Tabel I summarizecl the observed and

expected frequencies of confirnrcd positive cases

distributed accoring to the age group and
sex.Upon ststistical analysis there is no relation
sex and age performcd on the data in respect to
infection with the orgauism .

Table I. Observed
Brucclli

Tabel 2 shorvs that all patients have the
history of consurnption raw milk ,or milk
product (youghurt &soft cheese) from goats and
shcep sources,while 80.9% of thern tvcre in close
contact rvith farm aninrals (goats&shcep) as well
as dairy product processing.

The predominance of Brucella infection
type rvas largly with Brucella melitensis rvith
was recoverd fronr thc set'a of patient by
serodiagnosis on all occasiorr.

The clinical features of patients are
summarised in Table 3. Fever tvas found in 86.4
oh of patients,besides headaches rvas recored in
5001, of them. 32.7 'h of them rvere n'ith back
and joint pain horvever,srveating ancl bodl,aches
\vas found in 31.8 ' of them .Chills rvas
observed in L8.2 ' of thern and u'as less

common symptom.Anorexia prevalence reached
4.5 o in recorded table.

and expected frequencies of confirmed positive cases in 110 patients u,ith
infection treated at the FeverS Hospi l

) Expectecl number

Tabel 2 . Distribution of 110 patients 、vith Brucella infection treated at the Fcvers Hospital,Al・ bil,

IIlA 1988-1990 accordi to the source of infoction.

s9,;

rucclla tn ction treated at the FeverS Hospital,Aribil,IRAQ I988-1990.
Age group(ycars) Male Fenrale Total

10-19 13(e.8e) |e(22.11) 32

20-29 2(6.18) 18(13.82) 20

30-39 7(6.18) 13(13.82) 20

40-49 7(4.e5) e(Ir.0s) 16

50-59 2(4.33\ r2(9.67\ 14

60 and over 3(2.47) s(s.s3) 8

Total 34 76 110

Source of infection
'History of r:onsumption raw lnilk ancl

milk products (Youghurt and soft chese

No.of rratient

Close contact rvith farm aninrals (goats &
sheep) and daily product rrrocessi
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Table 3 .Clinical features features in 110 patients with Bruella infection treated at the Fevers I{ospital,
Arbil ,IRAQ 1988-1990

Symlrtoms & singns No.of paticnts 0/。

Fever 95 86.4
Hcacl:rchc 55 50

Ilacl<&Joint rrain 36 32.7
Srveating 35 31.8

Body ache 35 31.8
Chilis 20 18.2

Vonriting 10 9。 1

Anorexia 5 4.5

Spinal tenderncss 2 1.8

Joint aederna&sn'elling つ
“ 1.8

DISCUSSION
Information from the indicates half a

rnillion cases of brucellosis occure each
year,especially in Mediterranean countries,the
Middle East,African,Central and South
America and Central Asia (11,12,13).

The geographical distribution of human
brucellosis in Arbil province in closly related to
the endemicitl, of anirnal infection,nrethods of
aninral husbandry, hunran eating
habits,standard of hygiene and other socies-
econnric activities.

High incidence of brucella is frrund in
the individuala rvith history of consurnption raw
milli , and milk product (youghurt&soft cheese)

and occripations bring them in to close contact
rvith farm aninrals and daily product orocessing
(Table 2) .

Goat and sheep milk are irnportant
loorl,in nulny shops in Arbil,product of rarv
rnill< ,youghurt and soft cheese are sold
also.Brucella organism may persist in milk for
several days,arrd floush in soft fresh cheese

nrade frorn goat and sheep rnilk (14), therefore
presence of tory different sources of milk (goat
and sheep) in Arbil makes the problem of
brucellosis mor cornplex.On other hand,there
are many veterinarians helps for the vaccination
of farrn animals against brucellosis for many
years in Aribil (15),neverthless the disease

remaind endemic in Arbil province .lt has

concluded that brucellosis is a problenr lbr botlr
hurnan and aninral health ,and a tnain cause of
crl0rruous econonric losscs.
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ABSTRACT

Cyclopoida constitute one of the main groups of microfauna in aquatic ecosystem . It plays

an inrportant role in the sequence ofthefoodchainasaprey forfishandotheracluaticfauna.

Cyclops albidus Were collected from one ofthemaindrainagecanals,tltatflorvtotigrisrivcr,

nortlr of baghrlacl The effect of diff'erent conccntrations of cadmium on the grolvth , Iength of

nauplial stages during their life c1,cle , perCentage ancl duration of their survival periods were

stuclied Thrce sets of experiments u'ere set up . One as normal dionised n'ater , the second rvith 1

llpm cadrnium and the third lvith 2 pprn cadmiuttt , all fed rvith local. Planktonic and filatnentous

algae and kept zrt temprature of l5 + I fi C . The results shorved the evidence of proportional

relatiouship betu,een length and duratiort of the individuals atvarious stages tvith concentration of

cadnriunt . This phennrenon \yas clear at adults as well . The survival period extendecl and the

perccntage of survival reduced to 40 Tuatstagcs5ancl 6inthirdsetofexperituentrvhereasthe

sequence of extended period and percentage of survival reducd only to 80 7o u4ten cadmium

concentration lvas I ppm ln conclution itisClearthattheinfluanceoffactoriesandsewageon

tigris riverrvithin Baghdad undoubtedly rvill be effective on the faunal population as rvell as the

productivity . Monitoring and control of such effluent is necessary in order to keep and extend the

survlval periods ofsuch organisnt .

INTRODUCTION

the ecological studies on aquatic u'orld on one hand ancl to other studies on the

environmcnt are generaly scarce in iraq . otlter . many autltors during last decade ( Sabri

The most of the lirnnological et al ., 1989 l Mohammed .,9 and Maulood &

investigations are concerned rvith watter Ismail ., 7 ) stated that invertebrates are

chenlistrl, and algal studies ( Maulood et al ., adequatcly studied in iraq . horvevet'for the best

1978 ; al - saadi et al ., 1981 ) rzoska ( 12 ) of our Iinorvledge experimental ecological

pointed out that invertebrate studies in iraq are studies on aquatic fautra , apart from fishes are

too Iittle in comparison to other parts of thc too scarce in iraq . Sheriff et al ., ( 15 ) studied

42



SHERIFF, H.A. & DELOOL, R. A.

the effect of ternpretature on the acute toxicity

of mercury on Garnbusia affinis , they showed

the substantial deterrnental effect of mercury on

short te rm €Xp,e511y. on mosquito fishes

recently quit a ferv authors concerned with

heavy metal effect on individual and population

of aquatic environment . this field of ecology is

quite irnportant particularly tvhen one contrast

this lvith industrial development of the country,

ultirnately their effect on aquatic flora ancl

fauna will be refllected , therfore such studies

are urgently in need.for local limnologists

nrany authors stuclied the concentration of

heavy metals in .Diala river ( AL - Mukhtar et

al ., 1985 ) , Shaat al - Arab ( AL - Sabonchi

et al . , 1986 ) and the ( maulood et al ., 1981 )

. it has long been recognized that pollution of

rvater by hr:avy metal sometime bring about

obvious changes in their flora and fauna (

Whitton ,1975 ) . mostof thelvorksonheavy

metals in florving rvaters has been concerned

rvith toxicity or accumulation. ( 4 , 15 )the
reduction of growth rate or unability to

complete a particular stage in their history is

going to be tthe scope of this particular

experimental project the effect of different

concentrations of cadmium on length of

inclividual and percentage of survival at each

stage of cyclrpod lvere studied. the duration of

each stage in comparisou to ttvo different level

of cadmium lvere discussed .

MATBRTALS AND METHODS

the samples of Cycops albidius rvere

collected from Saklarvia irrigation drainage

canal , north of baghdad, they were tranferred

to the labratory and kept in a glass containers ,

fed lvith local algal flora from the sanre habitate

tempretature 15 S 1fl C rvere set up to

all containers . aqueous stock solution of 1 ppm

and 2 pprn of cadmium \yere prepared from

analar cadmium chloride in accordancc to vogel

(18) ten nclvly hatched nauplia rvere placed in

each of 3 glass container filled rvith freshly

prepared deionized rvater 1 ppm

concentration of cadmiurn tvas added to one

container , rvhereas the last container Ieft free .

all these containers rvere fed with Iocal filaments

alga 1nd diatoms three replicatcs of each

experiment rvere carried on , the avcr-age values

lyere tabulated and illusttrated the stages of

development of larvae were numbere:r from 1 to

5 whereas number six represent the final adult

stage.. Microscopic micrometer was used for

length ureasurment all values were

approximate to the nearst 0.1 mm . normal hand

watch lvas used for measuring time consumed

for duration of stage .

RESULTS

the results of the tltree sets of
experiments lvere tabulated in tablc ( 1 ) . the
effect of cadmium rvas evident at early stage of
developmetrt at 2 pprn concentration in respect
to the length of nauplius or the cluration of each
stage . fig . (1,2,3 ) n,hereas the effcct on the
percentage of survival n,as not evident till stage
2. 30 'h of individuals did not survive alter 2
days in a media containing 2 ppm cldlnium in

contrast tq 100 7o 0fsurvival sustained
till stage 5 under the influence of I ppm
cadmium the length of nauplius at each stage
shorved an obviuos reduction .rvitlr increase of
cldmium concentration , their length at e:rch
stage alrnost doubled .rvhen contrastecl rvith the
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heavy metal coltccntration at stage 3 for
instance fig ( 3 ) . the length of nauplius at
control experiment reachecl 2.1 tttm whereas

at concentration 1 ppm & 2 ppm rvere 1.6 and

1.2 mm respectively. the Iength of individual at
each stage was less than that of the same stage

at control experiment by about 0.4 - 0.6 mrn

under the influence of I ppm cadmium'whereas
the effect doubled rcaching 0.9 mnr' undcr the
environmetrt containing 2 ppm . the percentage

of the survival reaching adult ( stage 6 ) reducd
to 40o/o under 3rd experiment rvhereas 607o of
population survived under the influence of I
ppnr and this coincides 1007o survival in control
experiment . maxiutn length of adult reached 2.8

rnrrr in control experiment whereas the length
was 2.2 and 1.8 nlnl in experitnents 2 and 3
respectively .

DISSCUSSION
rvhitton (1975 ) stated that although

nurnerous studies have been carriecl out on the
toxicity of heavy metals to invertebrate ,

relatively felv studies delt rvith animals in or
taken from florving rvaters cyclops albidus
rvas first reported in iraq by Mohantntad ( 1986

) sarnples \yere collected from Saklarvia
irrigation drainage canal riear baghdad for the
purpose of the present study . this canal lvas

comprehensively studied by Saadalla (1988) and
regarcled to have verl' hard tvater . Anderson
(1950 ) on his study on lake Erie regard
cadmium as first of the nrost ten toxic heavy

nretals to crustacea . passow et al. ( 1961 ) drarv
thc attention to the effect of metals on enzyme

action in orgaltisnts beside tlte comlexicity of
such interactiorr such effect was evidcnt
throughout this study , the maxitttuttr Iength lvas

effected at e'very stage of development of larvea

, the 2.8 rnln length of adult was far
comparatively longer than 1.8 ntnt and the
eft'ect of 2 ppm cadmium. duration of exposure

t0 heavy metals is a u'ell knott'tt fact on it,s
Iethal effect on organisms ( rvarren , 1971 ) , this
shorved to be conte in parallel rvith the results of
this experiment , btrt the effect appears much
more oviously rvltcn coincided tvith difl'ernt
concentrations , therefore the effects ( fig . 1, 2 ,
3 ) proportionally incrcasecl u'ith increase of
c:rdnrium conccntration. the percentage of

Vol.7 No.2 1996
survival under thc inllucnce of hcavy metals is

lvell established in differnt rvater bodies in
Europe and U.S.A. ( Whitton ,1975 ) whereas in
iraq Sheriff et al . ( 1989 ) shorvcd the effect of
the rnercury experimantaly on Gambusia
affiinis , they shorved the increase of mortality
rvith increase of mortality u,ith increase of
temperature . hou'ever no such :expcriments
.rr,cre carried out during this sturfy . the elfect
was influential lvith increase of cadrnium
concentration ,80"/o sur-v'iyal reduccl h 4Aoh by
doubling the concentration of cadmiurn in
conclusion the effect of cadrniunr \yas evident on
grorvth rate of different developmental stages of
Cyclops , as well as the effect of duration and
percentage of survival no doubt such stuclies
lvill stimulate some more comprehensive
limnological studies on other relative
nricrofauna that make u1l the essential part of
all knorvn aquatic lood chians in addition
many authors mentioned the ability of some
species of the genus Syclops and their resistance
to the effects of pollutedrvater because of their
genetic constit ution . such phenomena explains
the rvide distribution and success of these
species in such environment (7,8 ) further stucly
is needed on their genetic constitution .
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TABLE loa)the results of flrst set of expperiment(colltr01)

Nauplial Sttages No. of Nauplius Mean ength mm 95°/0

C.L.01

Durntion hours

10 0.1 0.06 24

10 1.8 0.08 120

10
，

″ 0.OS 48

IV 10 2.2 0.03 96

V 10 2.4 0.06 240

/ヽ1 10 2.8 0。05 96

, b) The results of second set of experinent " water contains 1 pprn cadmirtrn chloride "

10 0.1 0.02 24

10 1.4 0.06 96

10 1.6 0.02 4S

IV 10 1.S 0.09 ′
υ

ｎ
ン
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V 8 2.0 0.06 288

VI 6 2.2 0.04 144
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c) the resultts of third set of experiment " lvater contains 2 ppm cadmium chloride "
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】 10 0.1 0.06 48

7 0.9 0.04 144

6 1.2 0.03 120

IV 6 1.3 0.08 144

V 4 1.5 0.05 384

VI 4 1.8 0.01 240
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ABSTRACT

Cortex tissues of five pairs of kidneys from young-adult camels Contelus drunedarilrs of both
sexes were processed for electron microscopy. Thc parietal layer of Borvman's capsule is composed
of single layer of flattened cells resting on avery thick basal lamina. The cells contain large number
of nritochondria which reflect functional activity. The visceral layer cells (podocytes) send off Iong
protoplasmic processes rvhich branch many times to forrn foot process rnaking an umberella like
structure on 'the glomerular basal lamina(GRL). the presence of multivesicular bodies in the pediele
reflect the secretion of some material to GBL . The width of the filtration slits 'rvas found to be

(32.4+5.S nrn) and the thickness of GBL (448,3+132nm). The mesangium contain small irregular
ntesangial cell tvhich contain large nucleus and short cytoplasmic processes containing contractile
fi larnents-like material.

INTRODUCT10N
report concerns the ultrastructural features of
the camcl's renal corpuscle.

Moffat in 1975 (1) described the kidney of most MATERIALS AND METHODS
m:rrnrnals and noted the presence of
considerable variation in the shape and internal Five pairs of kidney were collected from young-
structure of kiclney of clifferent mamrnals in adult animals of both sexes at AL-NAJA-F
relation to the aridify of habitate. Oliver(2) has sloughter house . Small pisces of tissue were
correlate these variation rvith the amount of taken from differentpartsofthecortexofeach
renal tissue present,lvhich depends on tlte size kidney and fixed for 4 hours in 40

of the animal and functional capacity required. glutaraldehvde in phosphate buffer at room
The cirnrel Contelus dranredorilrs , commenly ternperature, rvashed thoroughly in phosphate
knotvn as the "ship of the desert" can live buffer and post-fixed in 1%o sodium tetroxide in
rvithout rvater for many days . The kidney of the phosphate bufl'er for one hour at 4CS , rvashed
c:rmel is knorvn to play a vital role irt lvater in phosphate buffer, dchydrated in ascending
conservation through the production of highly grades of ethanol and embeded in resin . Thick
concentrated urine(l). Thc available inforrnation (1-2O) sections were cut and stained with
on the canrel kidney is concernecl rvith general toluidin blue and exatnined lbr the detcction of
morphology ancl topography (o't). Recently,light the corpuscle. Thin (400-500 nm) sections rvere
microscopical histological studies of the camel cut from selected areas, stretched with
kidney have bcen unrlertake(6). The present chloroform vapour ancl stained lvith lead citrate
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and uranyl acetate .sections rvere viewed with
philips electron nricropscpe, Saddam colleg of
rnedicine Distance calibration was measured
using the x-y computarised calibrator of the
electron micropscope.

Electron microscopic observations rcveal
that the renal corpuscle consists of glomerulus
surrounded by Bolvrnan's capsule, between
them a clcar Bowman's space. The parietal
layer of Borvrnan's capsule is composed of single
layer of flatlened cells (Fig.1) resting on thick
basal lanrina (3.35S0.460) , the basal lamina
contain fine fibrils . The cell has large elongated
nucleus and the cytoplasm has large number of
mitochondria. The visceral layer closley invests
the glomenrlus, made up of podocytes (Fig.2).
The podocytes havc an extremely complex
shape, their large cell bod1, protrude into the
copsular space arrd sends off long cyteplasmic
processes rvhich branch one or more times to
fbnn aseries of slender processes on the
glomerular basal Iamina (GBL). The terminal
processes, u,hich are known as foot processes t'

peclicles " usually interdigitate with the
processes of neighboring cell. The podocyte
contains a large nucleus rvhich is deeply
indented toryaetl the side of ramification (Fig.2)
The cytoplasm contains abundand
mitochondria and a well marked Golgi
apparatus and gr:rnular endoplasmicreticulm.
Most of the terminal processes contain no
material other than cytoplasm; horvever, ferv
tenninal processes contain vacuoles or
multivesicular bodies (Figs2&3). The foot
processes rnesh closely rvith processes of
adjacent cells leaving aseries of filtration slits
betrveen pedicles (Fig.3), the rvidth of the
filtration slits lvas 32.4+ 5.8nm. The filtration
slit is bridged b1, a diaphragrn of 4-5nm
thickness.

The GBI- of the camel has a thickness
(448.3+132nm) which separate the endothclial
cells frorn the podocytes . The GBL contains a

netrvork of central dense fine fibrils (lamina
densa) surrounded lly trvo layers of thin librils
(lamine rflrfle e xterna and interna). The
endothclial cells of the glomeruar capillaries are
large rvith Iarge nucleus (Fig.a). The periphral

attenuatcd cytoplasm is thin reaching
athickncss btrveetr 40-50nm and has many largc
round or oval fenestrae (88.2S5nm in diameter
) without diaphragm. No micro-pinocytotic
vesicles were observed.

Between the capillary loop formed a space
'lvhich has a simillar appearance to GBL terrned
nresangium. The nresangium contains srnall
irregular shapedcell , the mesangil cells ( Fig..s).
The mesangial cell has anucleus
disproportionately large for the cell , a small
amouut of cytoplasm containing a very ferv cell
organelles and many short cytoplasim processe
containing contractile filamentsJike material.

DISCUSSION

Light nticroscopy has been extensively used
in deternrining the general rnorphology of the
camel kidney (t'u). In the present study , elctron
nricroscopy has been utilized to investigate the
ultrastructural feature ofthe renal corpuscle of
the camel kidney.

Fluman's B.lvoman's capsule reveals a basal
Iamina trvice as thick as normal GBL(7).In the
present study the capsular basal lamina contain
netrvork of fine fibrils and is about 7 times as
the GBL. The Bolman's capsule is PAS-
positive (the auther, unpublished data) ; It rnay
indicate high carbohydrate content The
parietal epithelium of the camel's Borym:rn,s
capsule is made up of squamous cells resting on
a thick basal lamina. The majority of authors
u'ho have studied glomeruli have dealt only
briefly rvith the cells of Bolman's
capsule.Horvever,It has been suggested that
tlrese cells in the rat's kidney may shorv some
activity since they contain a nroderate amount of
GER , free ribosomes and a number of
rnitochondria (8) , other rvorkers have reported
the presence of filaments rvhich resemble the
filaments of smooth and striated muscle in the
parietal epithelial cell of human fetal kidney(e)
rvhich might indicate a coutractibility that may
help to nlove the filtrate into the proximal
convoluted tuble or they may cornpress the
glomerular capillaries and thus reduce
glonrrular blood florv(l). The presence of large
vacuoles and large numberof mitochondria in
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the parietal cells of this study may indicate some

activity.
The visceral epithelial cells "podocytes" of

the camel kidney reseamble those of other
mammals . The body of the cell contains the
nucleus,Golgi appartus,GER and
mitochondria.The prcsence of GER nlay
represent the secretion of GBL rnaterial by the
cpithelial cells(l0) , the presence of
nrultivitsicular bodies in the terntinal processes

of this study may support the secretion of som

material to the GBL. Frorn the central part of
the cell, Iong cytoplasmic processe pass out in all
directions and from the lateral sides of these

processes a large number of smaller lirnbs arise,
by these processes which are knorvn as foot-
processes or pedicels,the podocyte is attachecl to
the GBL rnaking the appearance of an

unrberella over the GtsL. The terminal
processes of adjacent podocytes interdigitate
u,ith each others Ieaving a series of filtration
slits betrveen pedicles. The space betrveen the

foot proccsses has been found to be 24nnr irt the

rat (11) or to rang betrveen 20-30nm in the rat (12)

antl 10-50nrn in human (7'13) In the catnel

kiclney, the rvidth of the filtration slit rvas found
to be 32.4 S 5.8nrn These differences may
represent a species differences , tlte difficulty in
linorving the plane of section through the slit
pore or to the method of calbration The
diaphragm thickness of this study is identical to
those of other mamtnals (1).

The GBL of the catnel kidney is generally
composed of three layers; the lamina rara
externa , the Iamina densa and latuina l'ara
interna. The GBL contain nettvork of fibrils
rvhich is rnorc densely arranged in the central
lanrina densa. Chernically the GBL composed of
collagen type IV, proteoglycane rich in heparan
sulfate and non-collagenous glycoproteins, such

ls lanrinin and fibonectin(lo). The GBL is

thicker than thc basal lamina of a capillary
ternrinal vascular bed and measures l56nrn in
the .at("), or 300nm(ls), 60-240nm in the
nracaque rnonkey(16), 138-176nm in the *o,rr.(")
antl 250-350nm in human Q) or 257-418ntu (18).

The thicknesE of the GBL oF the camel kidney
rvas found to be 448.3 S l32nm. These vat'iorts

opcnions oll the thicl<ness of GBL may
rcprcsent spccies diffrenccs. Whether the thick
GIIL of the reutl corpuscle of the camel has any
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relation to the abilty of the camel to conserve
urine is still to be invcstigated.

The endothelial cells of the glonrerular
capillaries are large rvith extremely thin
cytoplasm except for the nuclear region. The
peripheral attenuated part of the cell is thirr
reaching a thickness betlveen 40-50nrn and has
many larg round or oval fenestrae (88.2 + 5nm)
in diarneter without di:rphragrn; this thickness is
consistance rvith other mammalian's endothelial
cell(l'19'20) There is contraversy concerning
lyhether or not the fenestration are closed by
diaphragm .most authers believe they are open
rvithout diaphragrn o'te'20), however, it has been
stated that "only rarely is a diaphragm seen

across a fenestration r'(11). 1n any case rvhether
diaphragms are present or not , the fenestration
seem to allorv particles to pass through them
quite freely (1).

Mesangium lvhich was coind by zimmermann in
I933 can now be defind as space formed by the
centrilobular portions of the capillary loops ;a
cross section reveals a space containing cells
called mesangial cells o, The mesangiunr
occupies about 7oh of the total glomerular area
and a nuclear count shorvs that approxirnately
260 of all glomerular nuclei are those of
nresangial cells , 44o/o are endothelial and 30%
belong to podocytes(2l) . In the present study,
although ,there rvas no statistical investigation
of the number of the different type of cells, the
mesangial cells appcar to constitute large
number.the mesangial cells of the camel
glomerulus \yere irregular in shape with large
nucleus, the small amount of cytoplastn has

short cytoplasnric processes containing
contractile filaments-or srvell readily (22). Recent
tissue culture studies have considered nresangial
cells to be modified smooth muscle cells, as they
have been shorvn to have contracted rvhen eated

rvith vasoactive agents (23). The mesangium in
normal animals functions in a manner
analogous to that of the gcneral
reticuloendothelial system. In pathological
conditions the nresangial cell proliferate and
become phagocytic, the uptake of
rnacromolecules is markedly increased (22'24) 

.

In view of the prcvious investigations olr
camel's corpuscle anatonry and physiology and
the present ultrastructural invetigation , it is

concluded that the camel renal corpuscl is
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consistencc with other norrnal mammalian
kidneys ttr produce an ultrafiltratc from the
blood plasma. The camel's kidney play an
important role in producing high conccntrated
rrrine, It is well established that the renal
medulla arc arrangcd in a manner which rvould
allorv acounter-current mechanism to

operatc(l'). Renal nredullary structural
adaptations are diverse in different mammals
and conrplexity of vascular bundlcs in relation
to the physioiogical ability to conserve \vatcr
rvere observed in desert rotlents es).

Morphological studies to correlate the camel's
kidney medullary structures rvith its ability to
concentrate urine is in progress.
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Figurc l. A parietal epithelial cell of Bowman's capsule resting on a thick basal lamine (BL). Not

the presenc€ of nritochondria (M) and a large vacuole (V). s, Bowntan's apacel G,

glomerulus. X 4600.

AI-ANI, I. M.

l-igure 2. Two photograplrs adheared together to show apodoeyte possesing foot processes(F)

attacled to GBL.C, capillary; E, endothelium; multivesicular bodies in foot process

(arrorvs). X.3400.
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Figure 3. ⅣIagnifled

apparance

flltration

X.135000。

″ヽol.7 No。 21996

view of aportion of aglomerulus capillary (C).note the GBL rvhich has the
of a solid bar. Foot processes(arrorvs) are above the GBL behveen them

slits(arrorvhead). One process contain vesicular bodies (V).M,ntesangium.

' Figllre 4. An endothelium (E)attached to part of a glomeruluar capillary(C). Most parts of GBL
have intrupted by attacchment of frgrnents endothelial cytoplasm "f'enestrae"(arrorvs).
x 10500.
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Figure 5. Amesangial cell Iies in the mesagium(M). Note the large nucleus and ferv organells and

many short processes. X. 7900.
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ABSTRACT

The reactions of 4-oxo-2-thio-and 2,4-clihydro-2H-1,3-benzoxazines rvith various amino

acid esters \Yere studied.These reactions were achieved by the retentionofoxazineringingre
product .The chemical structures of products lvere confirmecl by CHN analysis and some spectral

data .

INTRODUCTION

I,3-Benzox azine derivatives are an

interesting series of heterocyclic compounds

u,hich have been shown to be diverse fungicidal

and bactercidal properties (1,,2) . Some reactions

of substituted salicyloyl chlorides have been

reported previously in the synthesis of 1,3-

benzoxazine derivatives and their products

transformation rvith ryater,diazo-methane and

some amines(3). Norv , thc rcactions of 4-oxo-2-

thio-and 2,4-dioxo-3,4-dihydro-I,3-benzoxazines

ryith varions anrino acid esters n,ere reportccl .

EXPBRIMENTAL

Melting points rvere determinecl on a

Kofler IIot Plate and uncorrected.Inlrared (IR)

spectra for KBr rvere obtained lvith pye Unicam

SP 200 and the UV spectra \yere recorcled in

ethanol on a uv -visible recording

spectrophotometric UV-160.The NN{R spectra

were taken on a Brucker WH 90 Ds

spectrometer equiped rvith ASPECT 2000,32k

Computer, operating at 90 MH z ,Elemental

analysis rvere performed by CHN Analyzer ,

type 1106 Carlo Erba.
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Reaction of salicyloyl chloride rvith methyl

thiocyan ate(1'3)'

Getreral procedure :

Amixturc of substituted or of

unsubstituted salicyloyl chloride (0.06 mol),

rnethyl thiocyanate (0.08 mol) and dry ethyl

acetate (15 ml) in a 500 ml round -bottorned

flask equipped with a reflux condenser atrd

drying CaClZ tube is cooled to 0S C then

rvarmed up to room temperature ,stannic

chloridc (0. 1-0.2 ml ) was added . The mixture

\l,as refluxed for 1.5 hr. After cooling , the

lbrrned precipitate rvas filtered off , rvashed

rvith dry ether (3 ml) ,and recrystallizecl frorn

dry benzene (charcoal) to give crystalline

products of 4-oxo-2-thioxo-3,4- dihydro -zH-L,3-

benzoxazine (3a) and its derivative 8- methyl -

(3b) (Tablel) .

Reaction of the compound (3a) with

water :

Compound (3 a) (0.005mo1) was

dissoved in dioxanc (30m1) and excess of rvater

\yas added The mixture lvas heated under

refux for 120 hrs., then, evaporated to dryness

under reduced pressure Recryst-allization of

the solid product from benzene (charcoal) gives

white needles 1r<1m,2,4-dihydro-3,4-dihydro-

2FI-1,3-benzo-xazine (a) (Tablel).

Reaction of the compounds (3a) and (3b)

with arnino acid esters:

Compounds (3a-b) (0.005 mole) was

dissolved in dry chloroform (a0ml) in a 100 rnl

round bottomed flask , and the corresponding

amino acid ester (0.0024 mole) in (10 ml) dry

chlorofonn rvas added droprvise with stirring ,

then the reaction mixture was refluxed for 4

hrs.After evaporation , the required substituted

2-N-methyl or ethyl acetato-4-oxo-3,4-dihydro-

2H-1,3-benzoxazines (5a-j) obtained as crystals

fr<lnr ethanol (Table 2) .

RESULTS AND DISCUSSION

The reaction of 2-meth1'lthio-7-chloro-

4,5-dioxo pyrano-3,4-dihydro-1,3-oxazine rvitlr

alhyl glycine ester lead to the fornration of 2-N-

alkylaceta to-7-chlo ro-4,5-dioxopyran o-3,4-

dihydro-l,3-oxazine (2) , rve thought it might be

of interest to extend this rvork to the reaction of

compounds (3 a-b) and (4) rvith varrious amino

acid esters e.g . ethyl glycine , (L)-ethyl phenyl

alanine, (L)-methyl phenyl alanine, (L)-ethyl

glutamine , (Dl)-ethyl nrethionone, (L) - methyl

cl,steine and (DL) -diethyl aspartate (4) so rve

reacted (3 a-b) rvith above amino acids esters in

reflux dried chloroform and componds (5 a-j)

rvere obtained .These reactions take place by the

retention of oxazine ring through the

nucleophilic substitution on C:S group at 2-

position to form products .Structure of these

favoured products were revealed from negative

test rvith ferric chloride for phenolic hydroxyl
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group (Table 3) and absence of characteristic

banrl of C : S at 1200 cm-l in IR spectra (5)

f urther more ,tlte IR data of compounds (5a-j)

showed ,the characteristic absorption bands as

follo.rv Vmax c--' 1600 (sh) for C=N of the

oxazine ring , 1580-1590 for C=C of thering

,1660-1666 for C:0 of the oxazine ring (4-

C=0),1727-1798(sh) for C=0 of the ester groups

and 3071-3500 (sh) for N-H. The HNMR of

some of products (5 a-c) sholved broad signals

rvith chernical shifts range &8.80-9.20 rvhich

rvere assigned to the antino protons . HNMR,

data lvas also shorved signals which assigned to

the arottratic and all<yl protons as shown in

Table (2) .Depending upon these results, the

Vol.7 No.2 1996

follolving mechanism was suggested , lvhich

implics nucleophilic addition (of the amino

function) on to the ,p'-.n.bon -2 , follorved by

elimination of HrS(Schemc 2).

Conrpound (4) rvas also reacted tvith

amino acid esters itr similar method and sanre

products (Sa-j)rvere obtained .Horvever,yields

of products (5) from compound (4) are less than

comparing rnethod frotn compound (3a).Tltis

can be attributed to the differcnce in

electronegativity for tu'o groups SH and -OH

groups in compounds (3a) and (4) repectively.

Finally, the configuration of these products

were unchangecl and kept as in corresponded

amino acid esters at the chiral center.
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Table 1 : The physical properities of the compounds (3 a-b)and (4).

nd No.

d

. %,

ⅣIoP

фC

IR(kBr) crn-l UV data Analyses:
found/cal .uztr

HNⅣIR o,Th/1S

(SOIVent)
2‐C=S

2-C=0

C=N C=C 4-C=0 NH.
II-hon rlcd

omax (nm)
(solvent)

C H N

3a 90 264-266

cthyI

acetate

1200 1590 1600 1660 3100 272
Dioxnne

53.78

53.63

2.92

2.79

7.90

7.82

皇 (d6-acetonc)7.0(d,2H,H6and
H7)7.5(d,lH,H8)8.0(d,lH,H5)

10.3(b,lH,NH)

3b 87 220-224

cl1lorofornl

1200 1590 1600 1680 3100 227-274

Dloxane

55.95

55。 95

3.60

3.60

7.20

7。25

£(d6-DMSO)2.2(s,3H,CH3)7.0-
8。 1(s,3H,A)10.3(b,H,NH).

4 68 238-240

Benzenc

1750-. 1590 1600 1670 3100 238,286275
CHCL3

58.70

58。 90

2.90

3.10

8.50

8.60

皇(d6-acetone)7.4(d,2H,H6,and
H7)7.5(〔 1,lH,H8)

8。 1(d,lH,H5),10.5(b,lH,NH)。

'NH ( Il-bontle<I) .

*t 
for 2-C=O group .
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Table2 : The physical properities of the compounds (sa-j) '
Analyses: foundical

o/. ,/o

HNⅣIR皇 ,TM〔S

(SOIVent)
cOmpou

nd No.

yield

. %,

M,P

仲C

IR(kBr) cm-l llv data

C=N C=C 4-

C=0
c:0
(ester)

Nll smax (nm)
(solvant)

C H N

3071 248,286215
EtOH

225,253 EtOH

215,236 EtOH

57.7

58.03

4.41

4.88

10.79

11.28

皇(d6-DMSO)  |
1.3(1,3H,CH3,j=4.0,H⇒

(q,2H,CH42),3。 9(s,2H,C

H2)

(d,2H,H6,H7),7.9(d,lH,
H8)

8.0(d,lH,H5),9.2(b,lH,NttL

ba 64 168-170

EtOH
1590 1600 1660 1770

67.11

67.41

5。 12

5。37

8.54

8.27

£(d4-DMSO)
1.3(t,3H,CH3,J=4.O HZ)

(q,lH,NCH),4.3(q,2H,C
2),4.5(d,2H,CH2),7.4(d,2

H,H6alld H7)

7.6(d,lH,H8),7.9(d,lH,H5)

7.8(s,5H,Ph,),8.8(…

50 217-219

EtOH
1580 1600 1660 1773 3142

66.49

66.63

5.03

4.98

９

３

６

６

８

８

皇(d4-DMSO)
1.3(t,3H,CH3,J=4.O HZ)
2.5(q,lH,NCH),4.3(q

2H,CH2),

(d,2H,CH2),7.4(d,2H,H
6and H7)

7.6(d,lH,H8),7.9(d,lH,H5)

7.8(s,5H,P11),8.8(b,lH2NH)。

C 54 208-210

EtOH
1590 1600 1660 1772 3142

８

７

０

３

５

５

12.87

13.15
d 54 239-241

EtOH
1584 1600 1663 1753 3149 213,266 EtOH 55。 99

56.39

55.66 5,47 8.49
C 50 214-216 1586 1600 1660 1760 3142 211.270 EtOH

■
■

κ
υ
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E10H 55.85 5。64 8。68
ｒ
ｉ 60 227-229

EtOH
1586 1600 1662 1755 3170 211,267 EtC)】I 50.88

51.38

4。 13

4.32 9。99
g 50 200-202

E10Hi
1580 1600 1660 1798 3152 254,297E101LI 57.09

57.45

5。59

5.44

8.03

8.37

66 177-179

EtOH
1583 1600 1668 1733 3142 243,260 EtOll 59。22

59.51

5。 12

5。39

10.51

10.68

】 50 165-167

EtOH
1587 1600 1666 1720 3185 240,297 EtOH 67.79

68.14

5。98

5。73

8。 19

7.95

J 61 126-128

EtOH
1587 1600 1660 1727 3500 241 EtOH 52.79

53.01

5.02

4.80

9。37

9.51

Table3 :The chemical methods for the identification of the synthesized compounds (5) .

5a‐ d ―VC +ve ―Ve +vc

5e… f +ve +ve ―Ve 十 vc

5g‐ i ―Ve +vc ―VC +vc

5i +ve +ve ―VC 十 ve
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ABSTRACT

parasitic etiological agents rvere found by both the direct and concentration teqniques in the stools
of 37.2u/o of the 1086 males and fenrales lvith diarrea over aperiod of 12 months in al- anbar
province . there was a seasonalvariation in the distribution of parasites with the higher rateS8.7 o/o

being in june and lower rate in december and january 14.1 o/o and 17.4 7o respectively. the
prevalence of giardia lamblia was 25.7 o/o , entamoeba histolytica 9.3 7o , trichomonas Sominis 1.3
7o , balantidiunt coli 0.5 o/n , h1'menolepisnana A.5 oh. in the positive stool samples the rates of
infection for these parasites rvere 69 o ,25 '/o ,3.5 oh , 1.2 o/o,anrJl.Toh respectively. t5e
prev:rlelrce of int'ection tvas not significantly correlated to the sex or age of the host.

ageents of diarrhea in al - anbar province
inspite of this problern is of a major concer.n
because social , economic and geographic
conditions appear to favor tlte spreading of
parasites among large size of the population .

the studl,to be reported here rvas carried out to
investigate the prevalence of the most inrportant
parasitic causes of diarrhea among people in
this western area of iraq .

MATERIALS AND METHODS

During the study period , 1086 indivirluals rvith
diarrhea and abdominal disturbances \yere
provided rvith clean plastic container stool
sJrecirnens were c\arnined for consistency ancl
for adult parasites . in addition to direct srnears
as rvell ns iodine stained slides , fornralin other
sedementation techniquc \yas used to
conccntrate the samples .

INTRODUCTION

In dcveloping countries at least five rnillion
childrcn per ycar suffered of diarrhea and is a
m:rjor contribuler to malnutrition (1) . variety
of infectious agents cause diarrhea through
sevcral mechanisnrs , bacteria can directly
invade the intestinal mucosa or produce
enterotoxins diarrheal diseases continue to be
an important ctuse of morbidity and mortality
practiculary in children . (2) found in rural
nreas \vere at significantly greatcr risk of
diarrheal diseaes tvho rvere living in conditions
of poor sanitation and poor quality of rvater
supply and who had mothers rvith poor hygienic
habits .

several reports clealing rvith intestinal parasites
and cliarrhea in iraq are availabel and covered
the clensely and coverd the densely populatcd
areas in big cities
(1,3,4,5,6,7) .

no previous sturlies have been carried out to
cleterurine the prevalence of parasitic c:rusative
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RESULTS
During the 12 months of the study , a total of
1086 patients ( 529 males and 557 females ) with
diarrhea were examined . parasites were found
in 404 (37.2 %) of patients tested and were

present during each month the overall
prevalcnce of infection ranging from 14.17o in
rlecember to a maximum of 58-7oh in june

(lig.1). although there is no significant
difference in occurrence of parasites betrveen

males and females (tablel) , but the distribution
of parasites throughout the year \Yas unequal .

in males the rate of parasitic infection was the

highest 61.1" in may and lox'cst l6oh in
tlccember rvhile in fenlales the highet' rate

53.2' rvas in june and the Iower rate l2-2 u/u in

dccember (table 1) . the overall rate of infection

by giardia

Seasonal
infection
Al-Anbar

MAMJJ
rnon th

variations in percerttage

of patients rvith diarrhea itt
Province.

lamblia is significantly higher 25.7'h than
entamoeba histolytica 9.3oh (fig.2) . asharp
drop in the rate occurs witb trichomonas
hominis l.3oh, balantidium coli and
hymenolepis nana 0.5'h and 0.5'h
respectively.
the positive stool samples revealed most of
patients were infected n'ith G. lamblia 69"/u

follorved by E. histolytical 25"h,7. hominis
3.5'h , B. coli l.2u/o and H. nana 1.2'/, (Fig.3

). the frequency of occurrance of G. lamblia
and_E histolytica in males rvas 80%o and 50oZ

respectively , while in females rvas 93.87o and

66.6'/0 (table 2) . since these causative agents of
diarrhea did not shorv anY preferonce to specific
age group , so the data concertting this mattcr
were excltrde cl

α
ο
】
■
υ
Ｏ
キ
Ｌ
＝
　
ミ

Figure 1.
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Table l Prevalcnce rate and the monthly proportions of parasitic causes of diarrhea according to

sex of patients .

O. ■Q"bli⊆ 25.7%

hi st。■ytic, 9_野、

homini s I。 3%

c oli o´ 5/.

Figure 2. Overall prevalence of parasitic causative agents of diarrhea in Al-Anbar

Province.
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No. tested No.

infected
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No. tested No。

infected

/

Jauuary 35 0` 17.14 34 06 17。64

February 22 08 36.36 24 07 29。 16

N{arch 42 18 42.85 45 13 28.88

April 40 21 52.50 63 27 42.85

PIay 18 61.11 ｂ́ ワ
′

ｎ
υ 46.66

.Junc 64 42 59.37 77 41 53.24

J ιllv 69 34 49.27 68 26 38.23

August 51 19 37.25 72 26 36.11

Septenrbcr 64 19 29.68 38 16 42.10

October 33 13 39.40 32 34.37

Novenrber 41 10 24.39 40 09 22.50

Deccrtrber 50 08 16.00 49 06 12.24

Total 529 209 39.50 557 195 35.00

国

囮

囲

国

□
一
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Figure 3. Prevalence of parasitic causative agents of diarrhea rvithin the postive sample in
Al-Anbar Province.

Table 2. Percent occurrance rvith thc monthly proportions of parasitic causes of diarrhea rvithin
the positive stool samples according to sex of host

Note : the non-pathogenic parasites rvere ignot'ed and not calculated.
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囮

皿
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pos e slool salnples accoroln sex o

Month
Males Females

０
い e. b. h.

lamb.  hist。  1lolnio coli.nana

%%%° /0%。

g.    e.    1.     b.   h.

lamb.  hist. 1lonlin. colio nana.

%° /。 %%° /。

January 33.3     50   16.7    0    0 33.3   66.6   0     0    0

February 62.5     25   12.5    0    0 57.1    42.9   0     0    0

N1[:rrch 55。 6     44.4   0     0    0 61.5   23。 1  7.7    0   7.7

Al)l´ il 57.1     23.8   4.8   4.8   9.6 66。 7   18.5  3。 7   7.4   3.7

Ⅳlay 63.6     27.3   9。 1    0    0 42.9   42.9  14.3    0    0

Julte 78.6     14。 3   4.8   2.4   0 70。 7   29。3   0     0    0

July 70.6     20.6   5.8   2.9   0 69。 2   19.2  11.5    0    0

August 78。9     21.1    0     0   0 57.7   42.3    0      0    0

Setrtenrber 73.7     21.1    0     0  5。 3 93.8   06.3    0     0   0

October 76。 9     23.1    0     0   0 72.7   27.3    0      0   0

Novenrber 80.0     20.0    0     0   0 88.9   11。 1    0     0 0

Deceurber 75.0     25.0    0     0 0 83.3   16.7    0     0   0

Total 69.8    23.4    3.8   1.4    1.4 68。 2   26。 6    3。 1    1.0   1.0
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DISCUSSION

It appears evident that al - anbar province is a

hospitablc environtnent for many parasites that
are responsible for the abdominal discomlbrts
ancl tliarrhea the climate as rvell as the socio -

economic conditions of the people living there
would explain the high prevalence of these

irgents the presettt prospective study clearly
slrorvs that G. lamblia and E. histolytica 

^rethe comnronest parasitic otiological agents

found in al - anbar peoples suffered ofdiarrhea
. the overall detection of these trvo parasites

rvillr inl'ection rates of 25.7o/" and 9.3"h
respectively , are still not much differ lvith 'rvhat

have been reported in other sites of iraq. the
prevalence of these tu'o parasitcs is in
agreernents rvith results of (3, 4,6). these trvo

comrnonest causative agents of diarrhea did not
shon' any prcference to spesific age grotlp or sex

. this study also revealed the pl'esence of
entamoeba coliin a high rate of infection but
it \vas ignored because it is not important
andnonpathogcnic but its high prevalencc in a

comrnunity indicattrs poor hygienic condition .

seasonal variations in the prevalence of
parasites are rvell recognizcd '. the high
inciclence of infection \r'as in june rvhich could
be attributed to the \yarnl clirnate which
appears to favor the infection rvhile the extreme
increasing or decreasing in temperature affects
thc activity of people and the opportunity of
exposure to the contaminated sources .

'Ilre occurrence of G. lamblia ancl

E.histolytic" in a high rate rvithin the positive
cases could explain the role ofinfected persons

in nraintenallce of infection in the community ,

and spreading the infection from one person to
another rvithin tlte sanre fanrily or difl'erent
families by the intimate contact ( 8, 9 ) . in order
to have effective progr:rnrnle , the puplic should
be infonned about the infection by these

parasites and its importance , and the using of
humln exereta as fertilizer must be prohibited .

there are no clinical features to distinguish the
parasitic diarrhea from that caused by other
agents like bncteria and viruses , so the reliable
diagnosis of real cause oI diarrhea must be done

rvhich should lead to a dect'ease in the lyasteful
use of antibiotics and antipar:rsitcs .

Vol.71ヽ o。 21996
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ABSTRACT
The object of thispaperistointroduceanewformof fuzzyopensetsinafuzzytopological

space namecl by fuzzy pre open set it is lveaker than feebly open set de{ined bv [2] we will

investigate ro*" of its iroperties ancl we give its relation lvith others fuzzy open sets'

INTRODUCTION
The fundamental concept of a fuzzy set

introduced by zadeh in 1965, provides a natural

foundation for treating mathernatically the

fuzzy phenon.rena lvhich exist in our real word

ancl iorbuilding a new bratrch of fuzzy

luratltematics.
Since the usual notation of a set rvas

gencralization rvith that of fuzzy set , the study

If a set can be regard6d as a special case of

fuzzy sets lvhere allfuzzy set takes value O and

i ontl' chang C.L. defined fuzzy topological

space in 1968 by using fuzzy sets 'Sincetheu
PRBLIMINARIES

Throughout this PaPer , X and I lvill

denote a non eurpty set and the closed interval

[O,1] of the real Iine respectively '

i.i i' be acollection of all mapping from x in to

I .A melnber of I 'is called afuzzy set in x ( abb '

fsx), so is a fuzzy set in x iff g : x-+[0' 1] is

afunction. for every xe X g(x) is called the grade

of membership of x in g ' If I consists of only

the points 0 ancl 1 , then g is just the

characteristic fuuction of subsets of x 
' 
and g is

callecl a crisp set in x ' Sinse fuzzy set are real -

valued function , the notation f( g means f(x)

<g(x) for all x e x . In this case , f is said to be

.o-rit"irr.,t i. g , or g is said to contain f ' The

complcurent g' of g eI* is g = 1-g defined dy (1-

g) (;) : 1-g (x) for all x € x ' Let tg eI* ' Then f

" 
g arrd f n are fuzzY sets delined bY

several rvorks continued investigation in fuzzy

topological space as a generalization ofgeneral

topology Azad K.K.1981 introduced fuzzy

regular open set and fuzzy semi open set '

Lee J.Y. and chae G,I' gave the defintion

of fuzzl'feebly open set and they investigate

their properties and the relations among the

stronger and 'lveaker for of the fuzzy open

sets.In this paper lve introduce the class of fuzzy

pre open set rvhich is rveaker than the class of

iurry feebly open set and we investigate their

properties . We will study the relation among

otlrer kinds of fuzzY oPen set '
(fvg)1x; = V{f(x) , 8(x)} and (fng) (x) =

n{f(x) ,g(x) } for all x €x, respectively ' More

g"nLra[y, the unioll us *,oceA(anindexset)

[r.rp , the intersection ^g -,"c eA) of family {g * '
cceA , g* eI') is defined to be the function vg *

The crisp set lvhich ahvays takes value I
for all x eX Ineans that the x and the fuzzy set

rvhich alwal's takes the value 0 for all x e X

rueans the fuzzy empty set ( constant fuction on

x ) .If X is a non empty set and T(x) is a family

of I' then I (x) is called afuzzy topology on x (ft)

[3] if it satisfies the follorving conditions '

a)0,1 eT(x)
b) if g oc eT(x) cce A then vg- e T(x) '
c) if f,g e T(x) then fng eT(x) '
The Pair (x,T(x) ) is called afuzzY

topological space (fts). The elernent of T(x) are
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fuzzy open sets in fts of x .A fuzzy set g is fuzzy
closed iff g' e T (r) .

For a ge I* afts x, the closure g anrl the
intcrior g" are defincd rcspectively as :

g' = n( ft g < f ,f--eT(x) ) and

go = v { f , f<g, feT (x) }.
if x is fts and f,g e I* then
a) if f <g then f -l g' and f<go
b)f:f-andf":Io
c)f vg:f vgandf.rg<f^g _
d)(fn g) ": f 

^ 
go and f n go< (fv g).

eXl-g) o: I - g' and (1-g) : 1-g" .

For any family (g* : .c eA) of fuzzy sets
in fts X.

0t(g*) ( v g"c if A is finits then eguility
holds .see [3].

Chae G.l ancl Lee S.Y. shorved in [2]
that - -sets delined by Niastad and feebly open
sets clue mahe shlyari are the sanre set in
ordinary topological space , and rve defined
fuzzy pre open set in fts as the generalization of
the feebly open set the ordinary topological
space and investigate its properties .

Definition 1.1

Let X be a fts and g eI* then g is called a

fuzzy feebly open sets in X iff g< g"-o.g is a

feebly closed set in X iffg is fuzzy feebly open in
X iff g- is fuzzy feebly open in x

Delinition 1.2

ge I'is called a fuzzy regular open set
(resp. a fuzzy regular open set ) in fts X iff g : .,
-"(rcsP.g=g'-).

Definition 1.3

g € It is called a fuzzy semi - open set
in a fts X iff there exists an he T (X) such
that h < g i h'. The comlement of a
fvzzy semi - open set is called a l'uzzy
senri-closed .

Lenrnta 1.4

Every fiizzy open sct is fuzzy feebll,open .

l'roof
\\/e refcre.to.lhe proof to [2].

Lemma 1.5

The follorving
but the converse
rvhere

ERO -+ IO -+ FFO + ESO
in turn, fuzzy

fuzzy opcn set ,
sets and fuzzy

symbols denote ,

regular opeu set ,

fuzzy feebly open
semi-open sets

Proof
We refer to [2] for the proof .

II - Fuzzy pre open sets
In this section we define the concept a

fuzzy pre open set rvhich is a generalization of
fyzzy feebly open set and give some of its
prooerties and comparisions tvith other fuzzy
sets defined above .

Definitio n 2.1

Let X be fts and ge I* then g is callerl a
fuzzy pre open in x iff gS g -o is fuzzy pre
closed set in x iff g- is fuzzy pre open in x

Theorern 2.2

Let X be fts and ge I'then g is a fuzzy
pre open set in x ifTthere exist he T (x) such that
g-

Proof
Let x be fuzzy prc.open then g (g -" and

g -o <-g so \ve lrave g (g-o (and since g-o is
fnzzy open set . put h : g 

-o 
.

Suppo.se there exists he 'f (x) such that
g< h ( o-. Si,ce h< g-

and he T (x) then h <g-o hence g
([<s'-o

i.. g < g-o so g is fuzzy pre open .

Proposition 2.3

If g e T (x) then g is fuzzy pr.e open set
in x . The proof isstraightforryard .

Remark 2.4

The converse of proposition 2.3 is not
true as shorvn by the follorving example

irnplication is true
may not be true
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Example 2.5

Let x: {a,b} , clefine f,g :X-+l as

follows f (a) = 0.7 , (b) : 0.3 , g(a) : 0.6 ,
g(b) = 0.4

Clearly T(x) ={ 0 , 1 , IJ is fuzzy
topology ge I* is not fuzzy open set but g

s g-" =1 so it is fuzzy pre open .

Proposition 2.6

Every fuzzy feebly open set in x
is fuzzy pre open in x, but the converse
is not true .

Proof'
Let x be fts ,g€f*,gisfuzzy

feebly open set tlten g< go-o.

since go< g so g"- < g- and go-o g
-o.

Hence gS g -" i.e g is fuzzy pre
open .

Example 2.7

Let X:0 and T(X) ={0,1} then
for each ge I* g is not feebly open set but
fuzzy pre open .

Remark 2.8

Fuxxy semi opelt set in X is not
comparable rvith fuzzy pre open as

shorvn in the follolving example .

In example 2.7 g is fuzzy pre
open but not fuzzy semi open .

E. (x) =

Clearly T(x) :
topology on x .

I O,g bgbgl "g ,1 ] is fuzzy

We have g3o- : g2 and g3-o = gr,lve have
gt 3 g'z so 93 is fuzzy semi open set in x . But g <
gr i . e' 93 is not fuzzy pre open in x

Since FRO ---: FO ::::: FFO then
every fuzza reguler open set is fuzzy feebly open
set and by oroposition 2.6 is a fuzzy pre open set
inx.

From propositions 2.3 2.6 and remarks
2.4 ,2.8 we have the lbllo-rving implecations

IRO -+ BO -+ IEO + ll0 ->
I

!so
rvhere FPO denoted to fuzzy pre open sets.

Theorern 2.9

Any intersection of fuzzy pre open sets

is a fuzzy pre open set.

Proof

Let { g". :cceA } be a fanrily of fuzzy pre
open set

i.e g* < Bo* for all cce A then
vg* S V 9".-o < (t g*) o ( vgo* so vg* is

fttzzy pre open set .

Corollary 2.10

Any union of fuzzy pre closed set is
fuzzy pre closed set .

Proof
It is clear that following De Morgans

lalv is true .

(V{g* : cceA })' :n { g".,.. €A}, true.
then use theorem 2.9 and the definition of fuzzy
pre open and fuzzy pre closed set , we get the
results .
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Remark 2.1I

The union of any two fuzzy pre open set

futzy pre open and hence the intersection of two
need be luzzy pre open and fuzzy pre closed set

necd not be fuzzy'pre closed set

Example2.l2

Let X= {a,b} and let f ,g, helx deline
by

f(a) = g(b) = 0.3 , f(b) =0.7 , g (b):0.6 ,

h(a):0.6 and h(b) 0.4 . ClearlY
T(X) ={0 ,l ,h } is fuzzy topology . Since f

but fvg (a) = (fng) (b) :0.3
and fn go : I1'o : O so fng is not fuzrY

pre opelt set .

From Theorem 2.9 , coruollary 2.10 and
rcnrarli 2.11 rve get the follorving result . "The
Iarnily of all fuzzy pre open sets need not be a

luzzy topology ".
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ABSTRACT

AIInost all Agrobacterium strains are capable of utllizillg lactose as a sole source of

carbon but tlley do so in atleast two different ways.И grθ b″
`″

riJ′″,rr′′,7a/rr`ル″S C58 for exanlple

llses lactose withollt producing β―Galactosidaseo However,another standard laboratory strain B6

does possess the enzynle β―Galactosidase and it appears to use the sugar fo1lowing the、 vell know

path、アay cllaracterized in llε θ′′ ; the enzyine,1lowever、 アasinduced by IPTG.A.tulnefaciens

C58 has beeFi fOu                    β
―Galactosidase.B6d9es nOt COntain the p―

β―Galactosidase. The unexpected presence of p―β―Galactosidase activity in C58 and the absence of

hybridization witll E.coli Lac十  , promoted the investigation for the presellcc of Lac gene(s)

silllilar to tllat of the Streptococcus encoding p‐ β―Galactosidase genes.C58 DNA was foulld to

hybridize l17ith Lac gene fronl S. Lactis.B6contaills no such sequences detectable on Southern

blots. Recolnbinant plasnlids contailling C58 using colnpleinentation for lactose utilization in

Eεθ′′ XFN. EcoRI digestion of the plaslnid revealed the presence on insert size of 2.5 kb.The

plaslllid、 vas used successflllly to retrallsfornl XFN and was selected for fllrtller study;pAL3 1vitll

a2.3 kb insert。
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INTRODUCTION

Although the value of Agrobacteriunt

tunrcfuciens ancl its resident Ti plasmid for

plant genetic eugineering has been realised fbr

sonre time (1) , little is known about the gentic

organization of this bacteriunr Several

strategies have been used successfuly to obtain

expression of foreign genes within plant cells by

nreans of Ti Plasrnid based vectors (2). The

importance of the chromosome of this

bacterium for crown gall turnour formation has

also been docurnented with the discovery of A

chromosornal yirulence region(3).

Due to attention being focused on this

aspects of agrobucteriutt biology , more

inforrnation are required about of the

expression and stability of foreign genes in this

organisms and/or about its physiology and own

gene expression mechanisrns. Al inderstanding

of tlris is essential as Agrobacterium tunrcfociens

must be considered as an important

intemrediate host in plant - bacterial gene

transfer experiment . We decided to study the

Iactose gene(s) of A.tumefaciens as the

recornbination system of this organisrn has not

been investigated, despite its relevance to the

stabillty and mintainace of cloned foreign

genes. The lactose operon is well characterized

itt E.coli and data is therefore available for

comp:rrison .

Molecular cloning of DNA has proved

to be a porverful tool for studying the structure

, function , regulation and relatedness of genes.

In addition to their importance in physiological

and genetical studies, cloned genes would be

helpful in cornparing carbohydrate system of

Agrobacteriunt and in determining their

evolution. With this initial study, we haya

started to define the molecular genetics of

Iactose metabolism and 3-hetolactose

production in A.tuntefacien. Studies rvith recA,

trpE (4,5) and ntrC (6) have already proved the

volume of such inverstigation.

\Ye report here the isolation of A.

Tuntefuciens C58 lac gene from a gene Iibrary

by irrterspecific conrplementation in E.cctli.

Heterologous Southern bloing data indicate ilre

considerabel sequence homology exists betlyeen

the lac genes of A.turnefociens 86 and E.coli.

C58 DNA rvas found to hybridize rvith lac gene

frotn Streptococcus lactis N,IG1299 rvhich rvas

isolated and characterized by Maeda and

Gasson (7) 86 contains no such sequences

detectable on Southern blots.

MATERIALS AI\TD METHODS

Bacterial strilns und plasnids:

These are shoryn in table l.I\{edia

,recipes for complete (NA and LB) and

minimal (AB) rnedia are frorn Miller (8),

antibiotic concentrations and cultural

corrditiorrs for A.tutrtefociens are described or

referred to in previous publications (9,10).

Bncteriol tronsformatiort Competent

E.coli cell \yere prepared using the caci2lrbci2
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method of Maniatis et al., (11). Transformation

- frequencics were typically > 10 /MG DNA.

, Bacteriol conjuqal motinqs:

Fresh cultures of the Agrobacteriunt

' and E.coti strains to be mated were diluted to

10 cells/ml and mixed in equal volumes .four

- nrillilitres lvere forced through a sterile

nitrocellulose filter (diameter 2.5 cm, pore

diameter 0.45 urn). Filters were incubated at

30'c for 24 hr ott a Lb plate and then vortexerl

in 4ml of te buffer (11) . Serial dilutions were

plated onto appropriate selective medium and

incubated at either 30 or 37o c according to

rvlretlrer the recipient was A.. tumefaciens or

E.coli .

DNA isolation:Plasmid DNA was

- isolated by the all<aline/SDS method of

.. Birnboirn and Doly (12) Chromosomal DNA

- \r'as prepared from .E coli and A.tumefaciens

- essentialll' according to marnrur (13) .Both

plasmid and chrotnosomal DNAs were purified

by caesium chloride gradient centrifugation as

described by rnaniatis et al.'(10).

Itestriction enzymes lYere used

according to the tnanafacturer's specification .

Calf intestinal alkaline phosphatase

\vas used to treat vector DNA by 30 minutes

. . incubation at 55'C ,flt a cotrcentratiou

specified by the rnanufacturer . Electroelution

'of DNA fragments was performed as described

- by Maniatis et al . , ( 10) . Ligation of DNA

was perforurecl at 15"C for 24 hr in 20 p1 of
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40 rnM tris -HCL pH 7.5 ,10mM mgcl2,10

mM dithiothreitol and 0.6 mM ATP .

Southern blotting : Transfer of

DNA to nitrocellulose filters was performed

according to Southern (14) and DNA probes

labelled with 32p DATP using the nicl<

translation procedure of Rigby et al.,(15).

Unincorporated dNTPs were rentoved by

spermine percipitation of the labelled DNA

(16). Hybridizations and washings \l/ere

performed in aqueous solution at 55 or 65 'C

for lorv and high stringency condition

respectively , for 24 hours .

B-qalactosidase assay: Gr<irvth of

cultures lvas follolt'ing in a Klett-Stullmerson

colorimeter and , at appropriate intervals ,

samples rvere removed and added to Zbuffer

to give a final volume of 2 ml . 'forv drops of

toluene were added and the tubes vortexecl

before leaving on ice until required . The assa)'

procedure rvas that described b1' rniller' (8).

Sarnples rvere read at 420 nm in a trnica lVlsp

600 spectrophometer .

P-B -qalactosidase assay: The assay

procedure \vas descrided by Ohanroto and

I\,Iorichi(17) . To an aliquote of toluene - trated

cells , 0.2 ml of 12 m1\{ o-nitropltenol -B-

galactopyransicle -6- phosphata (ONPG-P) n'as

added. The reaction \Yas stopped by addition of

2.0 ml of 0.5 m Na2Co3 The cells rvere

removed by centrifugation , and the aurottnt of

o-nitrophenol (ONP) was deterrnirted
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spectrophotometric-ally at 420 nm To

calcualte the enzyme uttits, the same equation

as in calctrtion of B-galactosidase was used (8).

Test for the production of 3-hetolactose

n,as carried out as reconrended by Bernaerts

arrd deley (18). Several A.tumefrtcierts straius ,

including C58 gave positive results in the test,

rvhile E.coli rvas negative .

RESULTS

Detection of lac genes :

Concomitant rvith the experiments

described in previous rvork (9) , we started to

look for genes involved in lactose utilization in

A.tunrefuciens C58 , using the chromosomal

gene library constructed u'ith vector plasmid

PACYC 184 (4) and heterologous probing .

On the assumption that the inability of

C58 to prodi.rce B- galactosidase might be due

to a small deletion or point mutation of LacZ

or its equivalent , several southertr blots lvere

carried out lvith E.coli lac probes to see

rvlrether any dna sequences in A.trtnrefuciens

hybridize.

Total DNA was PrePared from

A.tunrcfuciens C58 and 96 strains and digested

rvitlr BaurHl. E.coli lac+ DNA probe used for

h1'bridization is derived from plasmid pUC8

(19) and represeuts a 0.5 l<b HaeII fragments

rvhich contaiu lacz. Fig 1 shorvs the results of

hybridization from the previous experiment .

E.coli lacZ has clearly hybridized lvith

A.trtntefociens 86 DNA but not lvith that of

C58. Only one intense band (1.7 kb) of

hybridization appeared in chromosornal DNA

digested rvith BamHI; the faint band at 4.2ltb

region rvhich has not disappeared even af'ter

stringent lvashing is suspected to be a partial .

Since pUCS contains only part of lircZ

gene vr/e decided to repeat the experiment using

compl:rte lacZ frorn pCClac 5 (personal

comnrunication rvith Dr.C.Cupples). In this

experirnent total DNA from several other

Agrobucterium strains ryere also includcd.

Results of high strirtgency hybridization n'ith

32 p labelled lacz probe from pCCIacS and

total DNAS of A.tunrcficiens C58, C58-NT1,

C58-16.1, 86, NCI'}PB 223, and ncppb 2467,

uradiobacter ncppb 2406 and A.rhizoqenes

NCPPB 2655, are shorvn in frg2. Againthis

experirnent denronstrated that only 86 (lane 6)

DNA has similar sequences to E.coli lacZ. The

intense band produced by 86 rvas similarly at

1.7 kb location as irt the previous experirnent .

Obviously , the absence of p- galactosidase in

the negative strains is not due to point mutation

or snrall deletion of E.coli type lac* gene .

Search for homology to the

streptococcal lac gene in AJume-faciens :

absence of B-galactosidase ,(table 2), absence

of DNA sequences similar to those of E.coli lac

(figs 1&2) and the unexpected presence of p-F-

galactosidase activity (table 3) in C58 promoted

the investigation for the presence of the lac

gene(s) similar to that of streptococcal bacteria

rvhich utilize lactose using the enzyme p-B-
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galactosidase. For these heterologous

hyllridization experirnents, the plasmid pSN{76

(7) was chosen .This recombinant plasrnid

lvhich rvas constructed using pBR322 ,contains

a lac gene (p-p-galactosidase) from

Streptococcus lactis MG1299. The probe used

fbr hybrirlization is originated from a 1"0 kb

EcoRI fragments of pSM 76 and contairted

nrost of the lac gene.

Southern bolt experiments were carried

out using high stringency conditions with the

above probe which rvas hybrid trvo bands of

hl,bridization (4.0 and 1.7 kb) rvere detected

betrveen C58 and the probe (fig.3, Iane 2);

obviously 86 contains no suclt sequences (lane

3) since no hybridization rvas detected in this

lane.

Cloning and charac-teriztion of the lac

gene of A.turuefociens: to isolate recombinant

plasnrid bearing A.turueficiens C58 lac, a

chromosomal gene banh of C58-nt1 ,

corrstructed in pacyc184 (4) \vas screened

Poolcd plasmid DNA from bank rvas used to

transfonn E.coli XFN (deleted pro,lac).

Selection for lac* \,vas carried b}, plating the

transformed cells on minimal ab mediurn

supplernented lvith requirements. Plates rvere

irrcubated at 37'C; after 3 days 22 colonies

appeared All of these colotries u'ere found to

be chloramphenicol-resistant and tetracyclin-

sensetive (the BamHI site in the tetracyclin

resistance gene of pACY184 \vas used to

construct the bank .

Vol.7 No.2 1996

The BcoRl digestion of the plasmide

contained in these transformants revealed the

presennce of tolv insert size ; sorne

transfornrants contained a plasrnid ryith an

average insert size of 11.0 kb approximately

The plasmid was used successfully to

retransform XFN with high frequency to

lac*(transformants were selected for cm on

LB*cm and a large number tvere tested all of

rvhich shoryed lac* phenotype) one plasmirt

rvas selected for further study; pAL3 rvith a 2.5

kb insert. Before launching in to a more

detailed invertigation of the molecular biology

of the recombinant plasmids, several tests rvere

carried out to check the grorvth characteristics

of XFN (pal3). The results summarized in table

4 indicated that pal3 complernents the lac

phenotype of xfir . Since XFN (pAL3) rvas able

to utilize lactose as a sole source of carbon

n,ithout producing B-Galactosidase,tests were

carried out to see rvhether the strain carrying

the recombinant plasnrids produce p-B-

Galactosidase as C58 does .

Assays for the enzyme activity rvere

sumrnarized in tabl-S.

A study of the moleccular biology of

the recombinant plasmid lvas initiated by an

investigation of their hybridization pattern lvith

A. Tmneficiens. Results of this experiments,

illustrated in fig 4 , suggested that the iusert in

pAL3 rvere derived from.4. tutnefaciens; clear

hybridization occurred to Sal I, BamHI,

I{indIII, and EcoRI NTl chromosomal DNA
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fiagmerits whilst the labelled vector pACyC184

failed to hybridize.

Restriction mapping of pAL3: the

restriction map of pAL3 was constructed by

single and double digestion lvith enzyrne SalI,

EcoRI, HindIII, BamHI and ClaI. The total

fragrnent size in each case did not add up to 6.3

I<b (insert*vector pACYC184 ).

Sizes of the resulting fragments

prorluced are sllolvn in fig 5. Southern boltting

u,as used to see rvhether the insert in pAL3

carry DNA sequences silmilar to that of S.lactis

p-B-Galactosidase gene.the 1.0 kb EcoRI-

HindIII fragrnent of pSMT rvas hybridized to

Bg1.II, CIaI and HindIII digests of pAL3. The

hybridization was carried Out under condition

of high stringency.figure 6 shorvs the result

rvhich clearly established that a gene similar to

that of S.lactic lac* exist in the Agrobacterial

insert of pAL3.

The ClaI fragntent rvas subcloned in to

pBR322 ; the plasmid bearing the subclone will

be retermed as pAL3.I This plasnrid

cornplernented the Iac phenotype of XFN

shon'ing that all the lac* gene of C58 is indeed

Iocated in that fragrnent.

In order to obtain ntore evidence,a

Southren blotting experiment ryas carried out

u,ith pAL3.l .It involved high stringency

Irybridization of A.tuntefoc,lezs C58 and 86

DNA digested rvith ClaI and using the insert

pAL3.1 as probe are shoryn in fig.l.

Hybridization was occurring to the 2.3 ancl 1.0

kb ClaI fragments in C58 not 86.

DISCUSSION

'fhe genetic basis of Iactose utilization

in A.twnefuciens is an enigma Csg, for

example can use lactose efficiently as a sole

soul'ce of carbon both in solicl anrl liquid mcdia

but does not produces p-Galactosidase (20).86,

on the other hand, does produce the enzynte ,

albeit at lorv level.

Several attempts were made to see

rvhether the strain C58 can produce B_

Galactosidase n,ithout any success . Treatments

tvith niether IPTG nor galactose resulted in the

appearance of the enzynle, thus confirming the

earlier conclusion that this strain is devoicl of
the enzynre. The fact that CSg does contain

eyen sorne DNA sequences similar to those of
E.coli lac* rvas shorys by the absence of any

sign of hybridization on southern blots in
heterogous brobing experiment (fig 1&2) .

Once it is established that

A.tumefociers C58 does niether B-Galactosidase

nor it has necessary genetic apparatus

responsible for the enzyme , flre next question

on horv the strain rnetabolize lactose, was

raised. It n,as knolyn for some tilne that some

grarn-positive bacteria such as Streptococcus

utilizes lactose using different enzyme, p_B_

Galactosidase. This enzyme as its nanle

anrplies, can act on lactose-6-phosphate and not

Iactose . Apparently neither IPTG induces the
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enzyrne nor x-gal and MacConl<ey - Iactose

plates indicate its presence Therefore an in

vitro enzyme assay u,as carried out using

ONPG-6-P. Results frorn these assays clearly

shorved the positive activity of the enzyme p-B-

Galaciosidase in C58 and not in 86.

Encouraged by this surprising results ,

chrourosomal DNA from both C58 and 86

u,ere probed with lac+ (p-p-Galactosidase gene

) from S.lactis (7) . The resulting Southern

blots(fig 3) not unexpectedly showed

hybridization rvith C58 and not 86.

\\/e have reported here the isolation of

a recornbinant plasnrid from a gene Iibrary of

A.tumeficiens C58 which contains the lac gene

of' this organism The plasnrid, designated

pi\L3 , \yas retrived from the library by

interspecific complementation in E.coli

following transfonnation of lac. The presence

of lac gene withen the2.3 insert of pAL3 rvas

established b1' virtue of the resistance conferred

upon a E.coli strain by this plasmid and by

heterologous Southern blotting. The restriction

nraps of pAL3 are shoryn in fig.S. The

approxirnate Iocation of the lac+ region in

pAL3 u,as indentified by using heterologous

probing rvith lac* frorn S.lactic (fig 6) ; the

clal fragment ryas subcloned in to pBR322

resulting in construction of pAL3.1.

Some strains of Streptococcus utilize

lactose using either one of the enzymes and a

ferv carry both enzymes (21,22). A lirnited

search carried out in the present project

Vot.7 No.2 1996

revealed that C58, NCppB 1649, ancl

NCPPB2655 possess C58 type of lac*;
although both 86 and NCppB 223 produced a -

B-Galactosidase gene positive phenotype on X-

gal plates , only DNA from the former

hybridized with E.coli lac* .

Thus apart frorn discovery of p-F-

Galactosidase system in C58, the present

project also opened several for further work.
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Table 1. Bacterial strains Plasmids and phages used during this study

Strain

E.coli

Remarks Source or reference

S17-1 Lac,pro,thi,(r6-, Mr+) Res-, Mod+, Rp4-

2(Tet:IvIu), (knr :Tn7),Tp-Smr

Silllon et al.1983

XFN F,(proAB-argF-lac) X111, argl, thi, supE ,1,

-,1"S

Dr.S.Baumberg

XC arg , lac*, l,s Dr.S.Baurnberg

A.tuntefaciens

cs8 Wild-type strain containing pTiC58, a

noplaline plasrnid

,tumorigenic, protorophic,3-ketolactose

Postive

DroE。 VヽoNestcr

C58 rif Spontaneous rif mutant This rvorli

C5816-1 lac,3-ketolactose negative reguirng panto-

thenic acid

Dr.G.R.K.Sastry

NT-1 Ti-cured C58,nontumorigenic Dr.E.!Y.Nester

B6 Prototroph and carrying octopine

plasmid,tumorigenic,biotype 1

Dr.T.Stonier
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NCPPB 223 Turnorigenic,biotype 2 NCPPB

NCPPB 1649 Tumorigenic,biotype 2 NCPPB

C58-pro4 C58 derivative,3J<etolactoSe negative, Th5

induced

This worl<

A. rhizogenes

NCPPB 2655 Biotyp 1, NCPPB

A.rubi

NCPPB 1856 2 Biotyp NCPPB

A.radiobacter

NCPPB 2406 Biotype 1 Ncppb

PACYC184 Clllr, Tcr Chang and cohen 78

PBR322 Amp r, Tc r Bolivar etoal。 1977

Bolivar etoal.1977

PUC8 Arnpr ,lac IPOZrep pN,{Bl アヽieria andヽlessillg

1982

pSR176 Atnpr , pAT153 derivative, contains p -B

- Galactosidase genc

iVI. J. Gasson

pAL 3 Cmr , bears Agrbacteriuur lac gene This rvork

pAL 3.1 Arnpr ' bears Agrobtcteriumlac gene This rvorli

pCClac5 Tcr , bears E.coli lac Zgene Dr.C.Cupples

1" placN{u3 λPlaclnulinln1 21 Bremer et al.(1984)

).pMu507.3 imm21, Sanr7, N{u A* B* Bremer et al .(1984)
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Table 2 B -Galactosidase activities in A.tumefuciens C58 ,86 and XFN apd XC strains.

E.coli

Table 3 p- F -Galactosidase activities of A.tumefociens C58 and 86, E.coli XFN and Streptococcus

lactic MG 1299

Strains Activity whcn the carbon source is:

Glucose Galactose

―IPTG +IPTG ―IPTS +IPTG

A.tumefucien C58 3 4 5 4

A.tunrcfaciens lj6 6 9 10 6

Eεθ′′XFN ，

“ 2 3 ■
■

Ecθ rli xc 3 939 26 850

Activity (Miller's units) Induction ratio

Strains Glucose Galactose

A.luntefociens C58 33 401 12

A.trrmefociens B6 8 10 1

Eεθ″XFN 1
■
■

Streptococcus lactis MG 1299 439 69t 1.6
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Table 4.Summary oftcsts carricd out on XFN(pAL3)

*' N negative P:postive C) No grordh (+) grou'th

*':r All plates contaitred thiarnine.

'f ests Strains

XFN C58-NTl XFN(PAL3)

Growill at 37° C 十 十

3-ketolactose* N P N

N{acConl<ey* lactose N N N

X-gal N N N

LB+Cnl 十

LB+Tc

Gro、vth on:**

AB +

AB* proline* glucose +

AB+ arginine* glttcose +

AB+ proline* arginine* glucose + + +

All * proline * arginine * lactose 十 十

Table 5. P-B - galactosidase activities of XFN ( pAL3)

Strains Activity (N,Iiller's units) Induction ratio

Glucose Galactose

S′αε″s MG 1299 462 670 1.5

二εθ″XFN 2 0.5

XFN(PAL3) 15 23 1.0
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A

■ 23

B

23
′ kb

4      _ 4・ o

' _、 17

Figure l.HybridiZatiOn of 32P_labelled E.ε ο″滋
`gene(raθ

Ⅱ fragment of pUC8)

with A.ι″,2ψεJθ″SDNA.

A‐ A.`″
“
ψ ε:θ′:S B6 chromosomal DNA(lane 2)and A.`ご ι″ψ

`:θ

″S C58‐NTl DNA

(lane 3)were digested with Sα
JI.Lane l cOntained″ JJ2JIII digested λ DNA to function

as slZe‐Inarker.

B口 Corresponding autoradiOgrah after Southern hybridization to the E.`Ori Jac probe.

Filter was waShed under high Stringcncy conditions(0。
lX SSC, 0。 1% SDS for 30

minutes,3 repeats).
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kb
23.1

9・4_

6・5

4・3

日A

323

kb

_4・ 0

■.7

|し
イ‐

Figure 3. Heterologous  hybridization  of Sι ="rο
cοεε

“
s lα

``Is  rrJ`+ (1.o  kb

EεοRI‐″j″ЛⅡ fragment on the plasmid pSM76)to Fα
“
HI digested A.ι

“
凛ィ″εJθ J2S

C58‐ NTl(lane 2)and A.`“ 772araε Jθ″s B6 C1lromosomal DNA(lane 3)。

A.PhotOgraph of the gel containing rfirlJIII digested λ size lnarkers(lane l),Barn〕 HI

digested C58… NTl(lane 2)and B6 DNA.

Bo Autoradiograph fronl the Southern blot.Only C58‐ NTl DNA shOwed hybridizati011

(4.O and l.7 kb)with the probe.
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４322

A
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４

■1● -15
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Figure 4.Homology hybridization of the putativeス grο ttο

`′

ri″″ raι gene tO五 .

r″″,cヵιル″s C58-NTl chrOmosomal DNA.The autOradiograph(B)which resulted from

hybridization of the 2.3 kb fragment OF pAL3 thought tO cOntain the rα
o gene tO a iltcr

made fl・ om gclin A.NTl DNA digested with Ecο RI(lane 2),3α IPaHI(lane3)and

Hi■ldIII(lane 4)respectively.Lane S contains thc pACYC184 DNAo Stringent

conditions were applied at 65。 C in O.19ら 、v/v SSc buFfor.
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E         S   CH B  CSB「 C      E Plasmid

pAL3

Vector

pACYC184

pAL3.1 pBR322

vrzz Lxalion ol /ac gene;the exact exlenl ol lhe gene is not known.

Er Vector

Figure s. Restriction maps of pAL3 and pAL3.1 . Southern blots were carried out using'the

S. lactis lac*gene (Fig 6.1 2\. Cta lfragment (1.1 kb) from pAL3 was subcloned

into pBR322 which gave raise to pAL3.1'

Restriction enzymes are.abbreviated as follows:

B; BamHl; C: Ctal;H:Hind llt; S: Sa/ l; E: EcoRl'
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A

1234
kb

23.1

94
6・ 5

4.3

‐ 1・ 8

_ 11

Figul・ e6.  Hybridization of S. ″cris ねε+ with pAL3 DNA. 32P_labclled l.O kb

EcοRI‐〃ル2rIIII fragⅡlcnt of pSM76 was hybridized、 vitll pAL3 digests.The photograph

ofthe gel colltaining pAL3 DNA digcsted with Ecθ RI,CねI,and lfル:JIII(lane 2,3,and

4,respcctively)are shown in A.B shows the autoradiograph.
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Vol.7 No。 21996

kb

―- 2・ 3

_1.o

4４

Ａ

　

３２

Figure Z. Hybridization of A. turnefaciens lac' gene located in pAL3.1 to A.

tumefuciens C58 and 86 chromosomal DNA. Results from high stringency

hybridization of A. turnefaciens C58-NT1 (lanes 2 and 4) and 86 (lanes 1 and 3) DNA

cligested rvith C/aI (B). Conrparison of this autoradiograph with the gel from which the

filter rvas made shorvn in A. Hincllll digestecl ), size markers (lane 5). Hybridization

pattern established that the P-B-gtrlactosidase producing lac'is present only in C58 and

not 86.
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Structure Investigation of The Intrarnolecularly Hydrogen Bonded Enol

Fornrs of B-Diketones :1. Z-Trifluoroacetylcyclopentanone and 2-

Trifl u ora cetylcyclo h exano n e

S}II}IAB A. H. KADUM

Depafirrent of Chemistry ,College of Education, Basrah University, Basrah - h'aq

(Received Jan.25, 1994 ;Accepted Jun. 3,1995) .
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ABSTRACT

MNDOIH rnethocl lvas carried out to calculate the structure of exocyclic and endocyclic

e nol ftrrms of 2-trilluoro acetylo pentanone and 2-tri fluoro acetyl cyclo hexanone . The calculations

predict a planar asymmetric six-membered chelate ring rvith non-linear intramolecular hydrrogen

bond. Mnclo/h resllts clearly shorv the predominance of exocyclic enol form in 2-

trifluoroacetylsyclopentanoe ancl the endocyclic enol fortn in the 2-trifluroacetylcyclohexanone .

Conrparison of the present calculations and observed lneasurements with the MINDO/3 results

shorv the inadegequacy of the MINDO/3 rnethod to deal with intramolecular hydrogen

bo,declsystenrs. INDO/S -modifiecl solvaton model (MSM) rvere used to cletermine the electronic

spectra of the cxocyclic ancl endocyclic enol forms of these rnolecules in chlorofornt. The results

indicate that the electronic spectra of 2-trifluoroncetylcyclopentanone and 2-

trifluoroacetylyclohexanone \\,ercw attributed to the exocyclic and endocydic enol forms

respectively.The results preclicted by MNDO/H and INDO/S -MSM mcthods rvere found to agree

vcry lvcll rvith the evidence obtained from ir and uv spectra of these molecules .
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INTRODUCTION

RecentlY , Ebraheem et al tl I

. rlenronstrated that the 2- tri fluoro acetyl

cyclo pentanone (tfacP) and 2-

trifluoroacetylcyclo- hexanone (tfach) exist in

solution as mixture of the exocyclic and

entocyclic enol forms (Iigure 1)' These enol

forms were characterised by an internal

h.vclrogen bond which forms a stablE six-

nremberecl chelate ring . Hom'er ,evidence

frorn ir and uv sPectra confirms the

predotuinance of exocyclic enol form in tfacp

molecule ancl an endocyclic enol form in tfach

nrolecule.thispaper forms part of a series

devoted to the systematic investigation of the

intramolecularly hydrogen bonded enol forrns

structures of fluorinated B - diketones and

rel:rted molecules.

: VerY recentlY , ebraheem et al[2]

carriecl out MINDO/3 (modified intermediate

neglect of clifferential overlap) calculations on

the tfacp anD tfach molecules to determine

the structures of enol forms '

The MINDO/3 results indicate a

number of weakness points ' For example'

firstly, the calculations gave very Iligh values

of 3.065-3 .446 A0 for the O"'O non - bonded

. clistances in the enol forms rvhich may be

rlisirgree rvell lvith the observed values 2'407-

2.584 A0 1f-21 . Seconclly, related rvith the six-

, membered intramolecular hydrogon bonding

chelate rirtg rvhich appear to be planar

' s1'mmetric in the acetylacetone t3l and

hexafluoroacetylacetone t4l or planar

unsymmetric in benzoylacetone t5] and

dibenzoylmethane 16] , whereas MINDO/3

calculations predicts a non - planar

asymmetric six - membered chelate ring and

give over-estimating valucs of 2-478-2'887 A

for intramolecular hydrogen bond O..H .

These results are in conflict with the observed

measurements for hexafluoroacetylacetone

ancl benzoylacetone (the values of O.'H arc

1.28 and 1.40 A0 respectively). Ilence, the

preclicted structures of the trvo enol forms tlte

tfacp and tfach moleccules by the MINDO/3

method could not correlate rvith the prescnce

of intramolecular hybrogen bond betlveen tlle

oxygen atom of acceptor group and hydrogen

atom of donor group in the chelate ring of thc

enol forms of the studied molecules '

The electronic absorbtion spectra of

tfacb and tfach tnolecules in chloroform

shorvs a strong band at 277 nm and 306 nrn,

respectively , with may be assigned to the

TI-)TE* transition in the exocyclic enol form

of tfacp molecule and to endocyclic enol form

of tfach molecule [1].

IN the Present studY , a MNDOIII

(modified neglect of differential overlap /

hydrogen bonding ) method [8] rvasused in

order to provide an undefrstanding of tlte

electronic structures of the tlvo enol forlns of

the studicd molecules .previous studies [9]

supports the adequacy of the N{NDO/H

method to tleal rvith hydrogen bonding were

93



Al-Mustansiriya J. Sci.

concerned rvith intra hydrogen bond in schiff

base antl B- diketones .

THEOIUCAL CALC ULATIONS

MNDOノH calculations 、vcre

performed ort the. intramoecularly hydrogen

bonrled ettol forms of tfacb and tfach

molecules , lvhose structures are sholvn in fig.

1. For each molecule two series of

calculatiotrs col'responding to tlvo initial enol

structures rvere carried out. The first rvas

relatcd to the exocyclic enol form ,whereas the

second rvas related to the endocyclic enol form

. Enectionic spectra of thetrvo enol forms in

chlorotbrnl l\/ere calculated 'rvitlr an

employment of the INDO/S-CI (inteimediate

neglect of differential overlap / spectroscopy-

configuration interaction) - modified solvaton

modtrl (MSNI) [f 0,1U The optimized

geouretRics (lVINDOlt{) of the trvb ettol forms

of tfacp and tfach molecules lt'ere used as data

for INDOiS -MSN{ .sixty Iorvest singly excited

states were included in the CI rnethod in all

ca s es.

RESULTS AND DISCUSSIOI{

Staructures of enol forms

The recults of MNDO/H calculations

performed on the exocyclic and endocyclic

enol forms of tfacp and tfach llrolecules and

heats of fortnation are listed and compaied

l,ith those obtained b1' MINDO/3 method

(Table 1) . The MNDO/H resultes established

tlrc presence of trvo stable enol forms for tfacp

anrl tfach molecules .in tfacp molecule , the

Vol.7 No.2 1996

exocyclic enol fbnn was found to be more

stable than the endocuclic enol forln , rvhereas

, in tfach molecule ,the endocyclic enol form

rvas more stable than exocyclic enol form .

The MNDO/fl calculations for the energy of

interconversion betrveen the endocyclic and

exocyclic enol forrns indicated that the

exocyclic enol form lvas predominated over

the endocyclic enol form in tfacp molecule

(0.51 kcal/mol ) while the endocyclic enol form

\vas dominant in tfach mdecule (1.54

kcal/mol).These resultes lyere in eXcellent

agreement lvith the evidence obtained from ir

and uv spectra[1].

It is clear from Table 1 that

theoptimized geomtries for the trvo enol forms

of tfacp and tf:rch molecules shorved that thc

ⅣlNDO/H Inetllod predicts a planai

unsymmtric six-membered intramolecular

hydrogen bonding chelate ring rvith non -

linear o.H.o bridge (the angleis 136- 141') ,

whereas MINDO/3 results predict a non-

planar asymmetric six - membered ring with a

non-linear o.H.o angle (118') . This is in

contrast to acetylacetone ,

hexAfluoroacetylacetone and benzoylacetone

lyere the chelate ring is considered to be

planar symmetric rvith linear O.H.O angle in

acetylacetone [3] , and planar symtnetric with

non-linear O.H.O bride (175') in

hexafluoroacetylacetone t4] and planar

unsymmetric rvith non-linear (O.H.O angle is

150") in benzoylacetone [5]. Therefore , it does

necessarily follorv that the planar structure is
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the most stable in these enol systems ' This is

in good agreetnent with the MNDO/II results'

Ebraheem et al.[2] attributed the deViation

frotn planarity for the bulky CF3 $roup rvhich

leacl to non-blanar chelate ring being the most

stable from table I , two intportant points

relatecl to bulky CF3 $roup rnoteu'orthy'

Firstly, the calculated values of the Ca-Ct

bond lengths (MNDO/II) in the trvo enol

forms at'e larger than those obtained by

MINDO/3 method SecondlY, the

MNDO/Hresults gave values of 123'7-127'7"

and 112.5o for the CrCq-Ct and Cr-Cz-F bond

angles, respectively, rvhich are larger than the

MINDO/3 results.

Hence, the non-bonded interactions

betrveen the CFr group and other atoms in the

c5,clic or chelate ring in enol forms clecreased'

This is due to the increase in the bond lengths

and angles which lead to provide a stable

planar chelate ring. The MNDO/H

calculations indicated that the trvo enol forms

of tfacp and tfach molecules contain a short

O..O non-bonded clistance s of 2.424 -2'610 A0

agree very weel witlt corresponding distances

of 2.407 , 2.558 , 2.498 ,2-468 and2'424 A0

observed in acetylacetone )

hexalluoroacetylacetone, benZoylacetone,

dibenzoylmethane and tetraacetylethane '

resJlectively and indicated the presence of

astrottg intra hydrogen bond . The MINDOI3

results gave over - cstimating valuse ( 3'065-

3.446 A0; for non - bonded O..O distancc Also

, there is a satisfactory agreement of the

magnitude of intramolecular hydrogen bond

O..H betrveen the MNDO/H results (1'585-

1.827 A) and observed measurement (1'4A

Ibr benzoylacetone), while MINDO/3 gave

larger values (2.478-2.881 A) .Also , the

present calculations predicted that the non-

bondecl O..O and O..H distances lvere smaller

in tfach molecule, which indicated a weaker

hydrogen bond in the tfacp molecule 'this is

agree lvell with the observed higher acidity in

tfacp molecule (pka values , tfacp=6.75)

(tfach=7.81) [2].

The calculed net charge densities for

the trvo enol forrns of tfacp and tfach

molecule by MNDO/H and MINDO/3

methods are listed in Table 2. The MINDO/3

results clearly indicated that the magnitudes

of net charge densities for the tn'o enol forms

are larger than those obtained.by MNDO/H,

especially the net charge on the c7 atom. The

MNDO/H calculations for the net charges

indicate the follorving intercsting features'

Firstly , there is a positive charge on the

hydrogen atom (H6) of the chelate ring,

whereas the trvo oxygen atoms (01 and 05) are

negatively charged, rvhich is in good

agreement rvith the result of hydrogen bonded

systems [12]. Secondly, themagnitudeof the

net charges on tlte 01105 and h6 atotns, rvhich

seenls to inversely correlated rvith the tron-

bonded 0..0 and 0..H disTances (see table 1

and 2).
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Electronic spectra

INDO/S- modified solvaton model

(MSM)were used to determine the electroltic

slle ctra of the two enol forms of the tfacp and

tfach moleculcs in chloroform The results for

cxocyclic and endocyclic enol forms of these

nrolecules are shorvn in Figs ,2 & 3.In tfacp

molecule, the calculations reveal the intense

elcctronic transition of the wave lengths 274

and 279 nrn for exocyclic and endocyclic enol

forms , respcctivly (the obsen'ed absorption

bancl is 277 nm , e=530 m2ltnol ). This is

rslatecl to the Tc)Tl* transition, which

involve molecular orbitals of -type

delocalized over the six - mentbered chelate

ring the band intensity of .the exocyclic enol

fonu is highcr tltan the endocyclic enol form

(the oscillator strength are 0.207 and 0.192 ,

respectively) due to the difference in band

intensity (see fig .2) , the electronic spectrunl

of tfacp ttroecule is attributed to the exocyclic

enol form . For thach molecule , the INDO/S-

MSM indicated the presence of intense

'lt-+TE* transiTion of rvave length 288 and 294

nnr (the oscillator strength are 0.210 and

0.230) for exocyclic and endocyclic enol fornt ,

respectivcll' The corresponding observed

yalue (306 nm, e=820 m2/mol) agree rvell rvith

thc calculaterl one . Front fig .3, it is clear that

thc electrortic spectra is rclated to endocyclic

enol fortn Thercfore ,the experimental uv

spectra and INDO/S -MSM results are

sopporting the predoninance of exocyclic enol

Vol.7 No.2 1996

form in tfacp molecule and endocyclic enol

form in tfach molecule.

CONCLUSIONS

The MNDO/H calculations carried

out with geometry optimization sholved that

the exocyclic enol form of tfacp molecule is

predominate over the endocyclic enol f<lrm ,

vvhereas in the tfach molecule , the endocyclic

enol form is dom.inant Comparison of

molecular geometries obtained by MNDO/H

rvith NINDO/3 results showed a disagreement

of the data . The present results are in a

satistactory agreement with the obser-ved

nleasurements this confirms the validity and

adeguacy of MNDO/H method to deal rvith

intramOlecular hydrogcn bonded

systems,rvhile MINDO/3 method seems to be

inadequately predict the presence of

intrarnolecular hydrogen bond betrveen the

hydrogen atom of the donor group rnd

oxygen atom of the acceptor group in the trvo

enol forms of the studied molecules.

Electronic transitions obtained by

INDO/S-MSM calculations basedon the

optimized geometry indicatcd that the

electronic spectra of
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Table 1. Optimized geometer and heats of formatiorr of tfacp and tfach molecules.

a. 2- tt"i fluoro acetyl cyclo pentanone

Vol.7 No.21996

Paranleters

Bond Lengtll(J)

01-C2

C2-C3

C3-C4

C4-05

C4-C7

01-H6

05-H6

01-05

C3-C8

C8-C9

C9-C10

C2-C10

(C-11)IIING

C7-F

BOND ANGLES(DEGllEES)

C3-C2-01

C4-C3-C2

05-C4-C3

H6-01-C2

H6-05¨ C4

01-H6-05

C7-C4-C3

C8-C3¨ C2

C9-C8-C3

C8-C9-C10

C3-C2-C10

C4-C7-F

Dilledl・ lll Allgles(Degrees)

C4-C3-C2-Cl

Exocyclic Enol Form

MNDOヽH MINDOヽ 3121

1.231 1.204

1.500 1.506

1.370 1.378

1.334 1.309

1.576 1.489

1.714 2.831

0。 975 0.952

2.548 3.394

1.507 1.528

1.551 1.526

1.549 1.526

1.524 1.527

1。 110 1。 120

1。355 1.350

EndOcyclic EnOI Forin

MNDOヽH MINDOヽ 312]

1.330 1.303

1.392 1.388

1.462 1,483

1.232 1。 204

1.592 1.505

0。 968 0。951

1.872 2.887

2.610 3.446

1.511 1.530

1.552 1.526

1.552 1.526

1.521 1.518

1.110 1。 120

1.355 1.350

126.20 132.15

120.20 132.92

119。 40 127。 93

111.80 116.38

106.70    -―――

136.00 118。 70

123.00 108.975

110.00 107.86

106.00 106.86

107.40 107.31

112.50 105。 34

112.50 105。 34

0.35 7.35

121.50 126。 56

119。95 133.55

121.41 131.91

104.50   -―――

112.50 116.56

141.00 118。 82

126.90 116.59

108.80 108.30

107.15 106.30

108。 18 107.86

109.80 106.95

112.50 106。 20

0。33 23.87
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05-C4-C3-C2

H6-01-C2-C3

H6-05-C4-C3

C7-C4-C3-C2

C8‐C3-C2-Cl

C9-C8-C3-C2

C3-C8-C9-C10

Heat Of Formation

(Kca1/Moり

C3-C2-01

C4-C3-C2

05-C4-C3

0。 14-13。 16

0。00 -―――

0.35-5。 73

180.60 166.41

180。50 194.90

0.0 -16.30

0.0 11.67

-234.99 -284.20

0。 30… 34。36

0。 10 1.66

0.0  -― ―

180.60 147.12

180.50 180。 91

-0。 20 -7.13

0.0 8.08

-234.48-283.61

b.2- Tri fluoroacetyl cyclo hexanone

Pararneters

Bond Lellgtll(o

01-C2

C2-C3

C3-C4

C4-C5

C4-C7

01-H6

05-H6

01-05

C3-C8

C8-C9

C9-C10

C10-Cll

C2-Cll

(C―H)Ring

C7-F

3olld Angles(Degrees)

Exocyclic Enol Form

MNDOW MINDOヽ 312〕

1。 241 1.210

1.504 1.507

1.384 1.387

1.338 1。 306

1.577 1.490

1.585 2。 478

0。 985 0。951

2.424 3.065

1.510 1.523

1.538 1.520

1.534 1.520

1.537 1.520

1.527 1.527

1.113 1.120

1.354 1.350

117.93 121.48

117.37 126.71

122.70 132.74

Endocyclic Enol Forrll

MNDOW MINDOヽ 3121

1.337 1。 307

1.399 1.390

1.475 1.490

1.235 1.206

1.595 1.501

0。 978 0。951

1.620 2.533

2.452 3.142

1.511 1.526

1.540 1.520

1.535 1.520

1.540 1.520

1.525 1.521

1。 113 1。 120

1,354 1.350

122.54 127.89

117.50 127.82

119.58 127.43
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H6-01-C2

H6-05-C4

01-H6-05

C7-C4-C3

C8-C3-C2

C9-C8‐ C3

C8-C9-C10

C9-C10-Cll

C3-C2-Cll

C4-C7-F

Dihedral Anglcs(Degrees)

C4-C3-C2-01

05-C4-C3-C2

H6-01-C2-C3

H6-05-C4-C3

C7-C4-C3-C2

C8-C3-C2-01

C9-C8-C3-C2

C3-C8-C9-C10

C8-C9-C10-Cll

Heat Of Fol‐ inatioll

(Kca1/Mol)

105.20

112.73

140.00

127.70

118.10

114.65

112.56

113.06

120。20

112.40

0̈。 60

0.90

0.30

118。27

119。 90

118.31

117.00

116.72

114.84

117.44

118.60

106.01

7.83

-5。45

‐0.50-2.10

180。70147.64

181.99187.23

337.20325。 43

49。 76 45.79

303.62 330.09

-237.00 -290。61

Vol.7 No.21996

113.12 118.20

105.20 -――――                   ・

139.00 121.98

124。97 111.94

119。 38 115。 63                  “

113.64 116。 78

112.17 113.11                  ・

112.76 115。 42

119。70 124.97

112.35 104.03

-1.20 5.54

1.00  17.78

0.50 、-0。52

0。20  ‐――

180。86 192.43

181.77 186。 98

337.22 328.58

48。 94 48.27

304.81 319,93

-238.54 -290.45

*See Fig . I For Nulnberring Systenr
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Table Z.The calculated results of net charge densities

nrolecules

a. 2- tri fluoro acetyl cyclo pentanone

Net chargc densities

Exocyclic enol fOrm

MNDO/H MINDO/3121

-0.323 -0.509

0.283 0。596

‐0。272 ‐0.317

0.129 0,329

-0。241 -0.410

0.255 0。 294

0.653 1.032

-0.221 -0。 388

b. 2- tri fluoro acetyl cyclo hexanone

Atorns Net charge densitles

Exocyclic enol fOrm

PINDO/H RIINDO/312〕

0̈。348 -0.530

0。297 0.594

-0。 265 -0.317

0。 135...“ ""“ ¨̈ ¨̈ ¨̈・

of the two Enol forms of tfacp ancl tfach

Endocyclic enol fOrm

l■
/1NDO/H ⅣIINDO/312]

-0。215 -0.424

0.211 0.473

-0.355 -0。 364

0。 300 0.511

-0.313 -0.474

0.244 0。278

0.575 0。994

-0.223 -0。 404

EndOcyclic enOl fOrln

MNDO/1 MINDO/3pl

-0.248 -0.437

0.234 0。487

-0.343 -0。 361

0.293 0.521

0̈.320 -0。 496

0.578 0.994

-0。220 -0.460

Atoms

01

C2

C3

C4

05

H6

C7

F(aver。 )

01

C2

C3

C4

05

H6

F(aver。 )

-0。 254 -0.412

0.267 1.015

-0。221-0.386

来see Fig o For nu11lbering system。
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Figure 2. INDO /S -MSM calculations of electronic spectra of exocyclic and endocyclic enol forms of
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ABSTRACT

A fol■nula for calculatillg the cluster spectroscopic amplitude is del・ ived,then this formula is

applid lo calculate the clustcr spectroscopic alllplitude fOr separation of flve ―nucleOn for tlle    _

nucleus A=9 in the lo■ v―lying energy states corresp9nding to the(11)(11)shell― model coflguratioA   .:

,an(l colnpletc calculatioll llave been carried on and cOnlpletc caliculation have been carricd On and

the results arc tabulated.

In the prescnt paper a convenient formula

INTRODUCTION        .
ls derived for A=9 1rhe derivation is facilitated

Ⅳlultinucleon transfer reactions induced  by  itroducing  the  concept  of 5- nucleon

by heavy lons is onc ofthel■ ost useful sources  fractional perantage coefflcients.Tlle forinula is

of quantitative information concerning nuclear  adopted to calculate the cluster spectroscopic

structure as wcll as the reaction mechanisnl  amplitude  cOrresponding  lo  the  reaction

oTlle cross― section of the llucleal・ reaction is involving 4He and  4Li or 5He aS reactioll

givcll ill tel‐ Ins of the cluster spectroscopic  Products.

a11lplitude .The knolvledge of thc 5 - nucleon DERIVATION        …

cluster spectroscopic amplitude gives valuable
The cluster spectroscOpic amlitlldc(SA)is

informatio1l on tlle lluclear l・eaction inYol宙 ng given by(1).

nuclei、vith atolnic nlasses 5 and 4.
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Here rve consider A:9 ,B=4 and C:5 the

mass number of the initial nucleus and the

product nucleus and the product nuclei

respcctively .

/ r\
rvlrere V ,rlOn ) is the lvave function of the zero

oscillation motion of the composite state and
rvave lhnctions of the fragments are given in the
unitary scheme , that is the so - called the
translationally invariant shell model
(TISM).The wave functions of the basis state, in
this model are characterized by the nurnber of
the nucleons of the nucleus , the number of thhe
oscillator quanta N, the total young scheme [fJ ,
the Elliott symbol (}"pr)rvhich describes the
symmetry of SU3 group and total angular
nrontentunr L, Spin S aird isotopic spin
T.Expression (l) can be transformed to LS -
schenrc b1' using 9- J symbol(2) .

J,+Jo=J)L+S=J
uorl/2 ,/ .\ I /'.\

(sr) = [, (v ,,lnh1v r,,,lv ,,lR:Q),v r,,,,,,,,

/ + \

Q,"ln+ - 5), V r r r.rr., {l} = rsrl

The reach cofficient U (3) is introduced

fl'om the tra nsforntation

(,(12+ sz)tz = -/0 = (r + n)l+S2 = J0

The rvave functions of the initial nucleus

and the product nuclei can be rvritten as follorvs

(v*(-t) H*'..,1r""(*),

く、Ls、フ、c卜→ぅくlLぃ酔■ドl≧ Q

(4)

ズ

1/比
sr司′=9Ⅳ =1/〕 (“)ZSr≧

(3)

Ⅳlι lSl月単=4Ⅳ =q4∫

00)000≧ (4)

/i2ι 2S272ヨ
C=5ハr2[/2](λ 2μ2)Z2S272≧ (5)

According to Elliott and sykrnle theorem

(5)

/∞(aレ =fⅣ =ッK″)ZSの =トルレ]

(″)ι
Sr)(6)

The value of9-J symbole ill eq。 (2)one(2)Tlle
wave functions on the rigllt side ofthe lnatrix

(2)are transformed according lo the angular
momenta recoupling,the value of 9-J synlbol is

one.

(M)=(〕
72(:3[/](″

)ι
SJ/00(鳥

),′
ηQ

4 000,5N 2[ 7 z)(tz pz) L2 s 2r2>

""(ttztosz:l tz),e)
In eq . (7) the wave function

1嗣刺卜Oη嗣に0≧③
factor before the、vave function

fl・om Talmitl・ ansforliation(6)。

in eq。 (7)、ve get:

lvhere the

in eq.(8) cornes

Inserting eq .(8)
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(S′
4)=(i)%(:)%(-1)′ (lil[/1(2/r)ZSJ/00(妥力

),

/+\

U/ -"1 
R s 

) ;a000,5 N 2[t z](t"z pz) tz s zrzy
7 ne\ )

*,,(t Lz,l o sz: I L z), tl)

The coupling is changed by using 9- j

syrnbol and it.s value is one , then rve get

(M)=(γ 9%←⇒θおiレK″ )ι
s‖ /∞(司

/-\
4 0 0 0 ; V,,,li t),s N zlf 2)Q,2 tt2) L2 s 2 r z {l\: L s r )

*,,(t Lz t o s z: I t z), tr o)

When rve seprate 5- nucleott , the wave

l't s

function lS ,P> in eq. (10) can be rvritten as
I

follon,s (z)

卜れ/1ttZSの =(判
%diレ

KttιSl:

[/′ ](λ

′
μ
′
)二
′
S′ r′ ,P[/″ ](え

″
μ
″
)五

″
S″ r′

′
)

十rp″'Lれ
″μりνyPttD

llil[/](え
μ)ZSr)=(lJl)%Σ  (-1)PP

×
|(1)(jl):ι

Sr),(12)
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P is the antisymmertrization operator

rvhich interchanges the nucleons of different

configuration , eg. (L2) can be rvritten as

follows:

li 
bvvtr) zsrv = (+)'l(3X e zsr > (, 3)

The rvave function l3) can be rvritten as

follows (8) r

l.t / -\

lr> 
= 1z,[n+.Jl+ooo > (r4)

Inserting eq ,(14), eq .(13) and eq.(l1) in

eq. (10) taking into consideration the

orthogonality condition we can n,rite the final

form of the cluster spectorscopic amplitude (SA)

(s;) = ffY A' try Z <b17 z11t"z pzltl

/-\
V ."lir,5 N zlf 2l(12 1tz) Lz {l\>

nr(eL2J0Sz,l tz),{ts)

T:rble .l :Clustel'spcctroscopic arnplitude for A:9 in the norntal parity state.

state of the nucletts A:5
J:2
nL

Irl?il

51 i411(10)1 1/2
つ

´

1/2 3/2

40 42 44 40 42 44

1411(31)1 -0.057 -0.071 -0.057 0.171

2 -0.028 -0。 189

3 -0.0103 -0.091 0.0172 0.195

4 -0.0174 -0。 219
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'fable .2: Cluster spectroscopic amplitude for A=9 in the positive parity state.

s2 [4tl(70) s2[3]I
0 1/2 1/2 2 1/2 1/2 I 1/2 1/2

1/2 3/2 5/2 1/2 3/2 1/2

31 33 3l 33 31 33 31 33 31 33 31

41 31 1 0,036 -0.028 ‐0.021 -0.039 -0.045

2 0 0 -0.055 -0.03
3 0.061 -0.007 0.002 -0.036 0.009

4 -0.024 -0.66
131ll 0.035 -0.05 -0.035

2 -0.01 -0.04 -0.06 -0.09 ‐0.018 -0

Table 2: continued

つ
´

だ
０ 32 20

0 1/21/2 03/2 1/2 21/21/2
1/2 3/2 3/2 5/2 ，

″ 3/2

31 33 31 33 31 33 31 33 31 33 31

l32l(12)1 0.056 0.084 -0.019 0.034 -0.011 0̈.072 0̈.003 0.02 -0.003
，

´ -0.046 0 -0.086 -0.076 -0.014 -0.014 ‐0.075
3 -0.05 -0.1 -0.007 0.073 ‐0.002 0.036 -0.006 -0.011 -0.011
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4-dtill
4r ',rr: d$J.Jtlr CJ: a.*-u !31 l"i*'-,l '':' ' i'nE:';r i*":tt"='*$s"*lt d'l
;, t*lU ,,aSr"*.liCi,r a+,or-i ii*-lr p-l +ir"sdt i-l '.j*l a;-.;il gclj:;

ABSTRACT
In this paperwCStudyHomotopyLiftingilllliI」

11lJ:Willll:WIllt=.:IIII∫1lI

悦lllil:Ii・lllilit:I;pilll」[itlrfilltts。社111、ve study IIomotopy Lifting Property l17ith respect

to flrst countablc Tl SpaCes.

INTRODUCTION
Given a mlppingP:E-+ BlvhereEand

B are topological spaces , \Ye are interested in

determining lvhich homotopy lifting properies

imply that the mapping P is a fibration or is

covering map.
In this paper we study Homotopy Lilting

Property lvith respect to a sequence (denoted b1'

gLi'lq)- and its relation rvith other weak

ho,notopy lilling properties' We also study

Hornotopy Lifting Property lvitlt respect to first

countable T1-sPaces.

BASIC DEFINITIONS
Delinition 2-lzA map P :E+Bissaidto

have the homotopy lifting Property rvith respect

to a space x (abbreviated HLP/X) if given maps

f:X+ EandH:XxI -> BsuchthatH(x'o)
:Pof(x) forxe X'

Thcre is a map G:Xx -> Ee , such that f(x)

: G (x,0) for all x e X and Po G: H

1y.U Liu;.r d''i\1 l* i
l6ri:lca ore.l3 llc cili ;.!E:^ sJl

. u! +.qu.!t Tl cllpL:i

E

Xx0

lll′
′́

′′´́
´́

′

【

｀

″

―――――――――~― ―――――――>

P

XxI

Definition 2-2:lt P has HLPD( and the

homotopy G in definition 2-1 is unique , then P

is said to have the unique homotopy lifting
property with respect to x and this is deuoted

by U-HLP/X.

Notation
If x is a sequence with l limit points (I:

0,1,2,.......) and P has HLPD(, then rve'lvill say

that P has HLP/qi.

REMARK
As a point of interest , we note that, just as

fibrations, mapping rvith HLP/q; have the

property that thc cornposition of trvo such

mapping is also a mapping u'ith HLP/qi.
3. Homotopy lifting property lvith respcct to

a sequence rvith oue limit point .
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Theorem 3-1 :Let P:E一 〉B,if P has

HLP/T,thcn P has HLP/ql(T denOtc cantor
Set)。

Proof:Let<Xn >be a sequence with
one li11lit point x.

Let W={Xl,X2,¨ …̈ }U{X}

23
and LetTi:Tn[ -,-l' 3i'3i' i

i:1,2r.........
Suppose thatf:WxO + E,andH:

W x I+ BaremappingsuchthatPof=IVW
x O. Define a continuous mapping

g : T x O + W x O and a continuous mapping :

k : T x I -+ W x I in the follorving manner :

=L(o,o)
:fog(o,o)
:f(x,o)

Also P o L' (x;, s) =P o L o K-l
(xi , s)

'^ /:PoL(a.s)'3i'

=HoK(3,r)
5I

:H(x;,s)
for all xi € W and for all s e I

Hence L' Iifts H ancl

P has HLP/W
i.e P has HLP/q1

NOTATION; Let P : E JB,PhasHLP/O
means that P has HLP with respect to a point ,

also called path lifting.
Theorem 3-2 : Suppose that P : E -) B is a
mapping with HLP/ql then P has HLP/O.

Proof :

Let 6-:I-) Bandy€P-r {O- (o)}

DefineK:{o} + {y}
to be the constant mapping

Let < xn > be a sequence rvith one lirnit
point x and let

W={Xl,X2, .}U{x}
Define f : W x O J { o } to betheconstant

mapping

DefineF:WxI)Iby
F (rv, s) : S for all rv e W, \Y= X; or x

HencePoKof = 0-oFlW xo

Since P has HLP/q then P has HLP/W ,

Hece there is an

L:WxI-) Esuchthat
L (y, o) =K o f (1,,o) for y e W
andPoL= o oF.Norvdefineh : I -+ Eby

h(S)=L(x,s),sel
Henceh(o)=L(x,o)

109
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…
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g(1,0)=(Xi,0),fOl‐ all t∈ Ti,I=1,2,… .¨ .・・・…・

g (0,0) = (X, 0)

K(t,s)=(Xi,S),fOr allt c Tl,i=1,2,… ..,SCI

K(o,s)=(X,S),SCI・

Sillcc P has HLP/T ,there exists a continuous

lnapping

L:TxI―→ E such that L(1,o)=fO g(t,0)fOr all

t∈ T and
POL=HoK.Deinc

K‐
1:Ⅵ7xI→ T x l as fo1lows:

K~1(xl,S)=(― ――,S),o≦ s≦ 1
31

K~1(x,S)=(0,S),0≦ S≦ 1

This is obviously a continuous lnappillg。

Now derlne L′ :WxI    E
by L′=LoK‐ 1,Thus L′

is continuous

and

L'(xi,0)=LoK‐ 1(xl,0)

二L(1},o)

=fO g(五「,0)

=f(Xl,0)fOr all xiこ W
AIso L'(x,o)=LoK‐1(x,0)

P
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f ( x,o )

:K(o)
:y

andPoh(S)=P{L(x,s)}
: o. oF(x,s)
:o(s)

forsel.
It is clear that h is continuous , and thus

P has the path lifting property i.e. P has

HLP/O.
The follorving theoreln is due to Brolvder

[]. We rvill call it theorern B.

Theorem B : Let P : E -)B be a local

homeomorphism and suppose P has HLP/O.
Then P has HLPA.

(I=[o,1])
Corollary I : Let P: E J Bbealocal

homeomorphisrn Tvith HLP/q1 then P has

H LPII.
Proof : Since P has HLP/q1 , then bY

I'heorem 3.2 , P has HLP/O. Therefore ,

because P is also a local homeomorphism b1'

Thcorenr B , rve have that P has HLP/I.
Notation : In the ttext theorem rve shall

usc the follotving notation :

If oc i.s a continuous path : "c : I -) B ,

then cc (r',s) rvill denote a continuous path

defined as follou's :

"c 
(r,s) (t) = * { (s-r) t+ r }, t e I

Tlteorem 3-3 : SuPPose E is a T1 space

ancl let P : E -> B be one-to-one mapping , i.e,
there exists rrn integer n such that P-1 (b) has n

or Iess points for each b e B. If P has HLP/q1 ,

then P has uttiquc path lifting.
Proof :

Suppose that P does not have unique
path lifting. Then tltere exists crl 01 G E and trvo

pirths cc : I -+ E and p:I-+E such that .. (o):
F(o) = e1 and Poct:poB. We may assume

rvithout loss of generality that the only imtrtage

point that cc and B have in cotrlmon is e1. Let <

x,, ) be a sequelrce *'ith one limit point x.

CorollarY 1 : Let D denote the unit
clish in stanclard position in, the coordinate

plarre Definep :D+ DbYP (z)=2",x e D,
n a positive integcr, have HLP/q1.

Vol.7 No. 1996

proof : It is clear that p does not have

unique path lifting and that p is an one-to-orte

rnapping Hence the conclusion follows from
Theorem 3-3.

Before we state corollary 2 ,let us recall
the definition bf light map.

Definition : The map p :E + B is light if
and only if for each point T of p (E) , p-l (y) is

totally disconnected.
Corollary 2 : Let p :M +N be alight

open mapping from a two-manifold M to a trvo-
mainfold N . Then ifp has HLP/qr, p is a local
homeomorphism.

proof : rvhy burn [6] has sltotvn that
under thesc conditions p is either a local
homeomorphisrn or is topologically equivalent
to f (z) = ," . Since Phas HLP/q1 , Then by
Corollary I , rve see that P must be a Iocal
homeornorphism.

4. Homotopy lifting prooerty with
respect to first countable T1-spaces.

In this section u'e study Homotopy lifting
property rvith respect to first countable T1-

spaces rvhich rvill be denoted by HLP/FT1 and

lve study its relation rvith other rveah homotopy
lifting properties. This rvork is sirnilar to the
n,ork done by Browder [1] and by Ungar [5].

Theorem 4-l : Let P :E-+B be a
continuous mapping rvhere E and B flI'e

arbitrary topological spaces . If P has unique
path lifting and HLP/q1 then P has HLP/tr'Tr.

proof : Let x be an arbitrarY first-
countable Tlspace and let f:X x {o} -+E and F :

X.I -+ B be rnapping such that pof = F X *

{o}, if xeX,then FIX- {o},ifxeX,thetr
F | (x) xI defines a path mapping into B . Since

rve have unique path lifting , for any Y € P-l (

pof ( x,o )) there is a unique lifting of F l{ X}
.x.I

such that the initial point of the lifting is

1.Let
Gx : I+ E be the unique path rvhich lifts

F I (x) x I and which has f(x.o) as its initial
point .

Norv define G:XxI + E by G(x,t) = Gx
(t) ,t eI .

Thus G (x.o)= Gx (o) :f(x,o) forx e X,
and poG (x,t) : poGx(t) : F (x,t) for all xeX
ancl t eI Hence , if tve sho'rv that G is
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continuous , then G will be a lifting of F and P

rvill have HLP/FT1 .let (xo,to)e X * I , since X
antl X x I arefirst-countable,thenGwillbe
continuous at (Xo ,to ) if for every infinite
sequence {(xi , ti) }-'=r contained in XxI for
rvhich lim (x;,t;) :(Xo,to) rve have .

i-> co

limG(x,,t'):G(xo,to)
i+ .o

First suppose that to # O . Without loss

of generality , rve can suppose that ti # O , i :
1,7,.... . Since X is Tr and first - countable , lve

may assume thatxs #xj, i +j .

Then thesubsetA' :{(xi,t) I o < t <
ti , i = 0,1,..........) of XxI is homeomorphic to

SxI rvhere -+ is a seguence with one limit point .

Lihervisc, A : t(Xr.o) )i=o-:0is
homeomorphic to Sx {0} . Let h:A -+ E be

definecl as h: f lA and let H : A +Bbe
dellnedb)'H=F lA'.

These are continuous mapping such that

poh(x;.o)=H(xi.o),
i=0, I .,andsincePhasHLP/q,

thcre exists a lifting H' :A'+ E such that H'
(.t; ,o) : G (xi,o) for (xi,1) e A and PoH G:_')
= H (xi, o) for (x;, t) e A . For any i , define I{ 1

(t)=H' (xi,l o < t < ti'Then
PoH i (t):i(fl,,,*,,t,

: poc (xi, , t)

for o < ,1."X'.(')
Arso H 

i'rt:j;""'
: Gx; (o) .

By unique Path lifting
fI'r (t):Gxi(t),o< t< ti'
Tltus rve have

H' (*t, t;) : G(xi, t;) for i:0' l'2'' " "
. Since H I is contilluous , we have :

G(xo , ,",: 
T_,li 

,,,,,], ,,
i->co

Iirn G (xi, ti)
I-)co

Nou' suppose that to = o. rvithout loss of

generality , we may assume that ti # I , i:l ,2, ' '
. . Consicler tlte scquencc { (x;, I ) - }i=r'

This has limit (xo ,1) and by the previous

case,lim G (x; ,1) :G (xo ,1).

i-+co
The set # =t(xi,1)-),=ois

honreomorphic to -> and the set

D' -{(xi,t) I ti < t ( 1,i:0,1,'..
) is homeomorphic to Sxl . Let h:D -+ E be

defined by h(x; , 1) = G(x1 , 1)

for i = 0, 1 , .andH:D'+ Bbe
clefined by H(xi , t) = F (xi ,t) for (x; ,t) e D'
By the sanle argument as in the previous case ,
rve see that

Iim G (xi, ti): G (xo , to)
i->co
Therefore in both cases , Iim G (xi, ti) =

G (xo , to).
i->"o
Thus lve conclude that G is continous

and that P . has HLPiFTT Bcfore we state

Theorem 4.2 we need the follorving delinition .

Definition : SuPPose that cc1 ,62 t 63 t

and cc4 are paths such that *r (1) = cc2 (o) , cc2

(1) =crz(l): cra(0) and ct:(1)=cra(0)Then the

procluct oC1 r.cc2 * cc3 rt cca of these four paths rvill

be a new path which is defined as follorvs :

cC1 *cc2 *cca * cca (X) =

g,(4x),o<x<ll4

U2(4x-l),ll4tx<ll2
dr(4x-2),112<x<314
Ao(4x-3),3 l43x<1.

If cc is a given path , then the inverse t -1

rvill be a ne\v path definecl by.c-l(x) = * (1-x) , o

< x <1.
Theorem 4.2: Let P:E -> B rvhere E

and B are both locally path connected , first -
contable , and Hausdroff . if P has unique path

lifting and if closed paths are lifting by closed

paths , then P has HLPIFTI.

Proof I Let x be an arbitr:rrY first -
countable T1 space and let f:Xx {o} + E and

F:XxI + B be lnappings such that pof: F I Xx

{o} . if x eX, then F | (x) xl is a path in B. Since

rve have unque path lifting , for elly y p-t (pof
(x,o) ) , tltere is a unique lilting of | (x) xl such

that the initial point of the lifting is y . Let G* :I
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+ E be the unique path which lifts F | (x) xI

and which has f( x,o) as its initial point'

Now define G:XxI + E bY G(x,t) : G, (t)

,teI .

Thus G(x,o) = G.(o) : f(x,o) for x ex and

PoG (x,t) = PoB (t) : F(x,t) for all x € x and t e
I Llence , if we shorv that G is continuous ,

then G will be a lifting of F and P will have

HLP/FTI.
Let (xo , tn ) € XxI . Since X and XxI are

first - countable , then G t'ill be contiuous at (xo

, to ) if for every infinite sequence {( xi ,ti ) i-i='
contained in XxI for which

lim ( x; ,ti )= (xo , to ), rve have

i-+co
lim G( x; ,t1):G (xo, to )'
i->.o
The sequence {( xi ,ti ) }-'=o rvill have ( x,

o) as limited point and {G( x;,o) }-i=orvill have

G(x,o) as limt point since Gl X x {o} : f,rvhich is

continuous . Also {F( xi ,t; ) }-i=o rvill have F(x,o)

as lirnit poitrt since F is a continuous mapping '
Now let U be a Path connected

neighborhood of G(x,o) . We may assume tlte

sequence {G( xi ,t; ) }-;=6is contained in U '
Since E is first - countable and

Llausdorff , tltere exists a countable nested basis

{Ui}*i=o at the point G(x,o) such that II = u0,

G(xi,o) € Uj if j > i,and 
l, 

,'= {G(x,o)} ' Since

E is locally path connected , \Ye can assume tltat

U1 is path connected , i:0,1,2,...." thus \lie can

connect G(xi-1,o) and G(x1,o) by a path o1-1 sucll

that oi -r (1) c U1-1 ,

i:1r2r...... 
o,

Hence , since 1-1 u1: {G(x,o)} ,lim o1(1)

= G(x,o) 
i _+ m

Therefore , we can define a continuous

mapping

o(r) =
i-l 1

1 i+l
G(x,o), if s: 1

Notv po o will be a path rvhose inlage

contains the sequence {F(x; ,o )} -j=o and rvhich

ends at F(x,o).
Let v be aneighborhood of F (x,t)

*'hich is path connected without loss of
generallty , we can assume that the sequence

{F(x; ,o )} '.i=u is contained in v ' Since B is also

first - countable and Hausdorff , by the same

reasoning as above , we can connect F(x;-1 , t1-1)

and F(x; , t) bY Path ti-1

i=1,2,..,, in such a way that the mapping p :l -+ B
defined by

(,,1(f *i)s + (r -,')] , ir
,- 1 i
1 l+i

.f (*,t), if s : 1

Vol。 7]No.1996
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(S)=

is continuous.
LetF-:F I {x}x[o,t]and
Fo: F I xo x [<l,to] ' Norv consider the

closed path B

defined by

F=0oo)*f,,* [r-'*f'o
rvhere f, : I -> P and fo: I +Bare

defined by f'(s) : F (tr) and fo (tos) for s e I .

Then B has a unique lifting 0 :l + E such that
e (O):o(o).

Note that 0 (o,y,r) is a lifting of po o and

o is a lifting of po o such tltat o (0)= 0 (0) ;

hence , by unique path lifting , 0 1o,ur; = o .

Likewise G I {*} x [o,t] and 0 e4,rt2) nre liftings
of f* such that

G (x,o): o (1) = 0 (1/4):01rru,uzy(0)
rnd therefore

G I {x}x[o,o] =01v-r,uz;.
(Recall that : 01., o; (o) = 0 ((s-r) o * r) , t

€l).

ttz
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Thus G(x,t):0 (112). Sinceclosed
paths are lifted by closed paths , e (1):0 (o) =
o (o) . Hence ( 01ya, ry)-r and G/(xo)*[D,to] one

both lftings of fo, both of lvhich have the same

initial point .

Thus (0 (3/4,r)-1: G l{*,} x [o, to] , and 0
(314) = G (xo, to) .

The nrapping [c' :l +B rlefined by trr'(t)
- e ' 1tt+ s+ 1/4) s e I, is a path such that po

p = ().Therefore
wi I I + E defined bY witO - fr

( t i - t)l-s*-1,\i' i )
s e I, rvill be a lifting of [ci. Notice that
rv1(o) : tc' (o):0 (314) =G (xo,to).

Let l-i : F -+ {xi} x {o , til and let f; : I ->
B lre defined

B ;: I + B as follows :

pi=(poo )*fio dci-r 
*fli-r.

Each p; rvill have a unique lifting 0; :I -+
R and by the same arguments as in the above
paragraph,

0i Ql21: G (xi , t;) and ei(3/4): G(xi-1 , ti-

r).
Therfore t; :I -) B defined byr; (s) = -

r1l/+r p u4)
s e I , is a Iifting of pi. Alsotl(o):

et(3/4) = G (*o , to) Since w1 zndr; are both
Iifting of 5a 1 rvith

rv1(o) :rt(o) , then wl : rt attd hence rv1

(l) = &t (ll2) =
Tr(1) = G (x, , t1) . Assume that Wx = Tx

. Hence

Wr(1)=[c ( k ):Tp(l)=G(xr,tx)
\t + 1,,

, wr*r(o) : p'( -!-\\r + r/
and Tp*1(o) = 0 e+r(3/4) =G(x1,tp);

thus Wx+r(o) :T1*1(o)

Since W1a1 and r p11flre both liltings of
()x*t , by unique path lifting,lve have Wp1: r
k +r By incluctiott , we see that ,,,,,, (l) : P'
( n )

I t ,,(l) =G(x,,, t,,) ,\r + 1/

n
n=o, l 12, . . .Sincelirn -- -ln+l

and (J Is a contrnuous
n-)co

mapping, then iim G (xn, tn) :

lin gc=

n-)co n-)co
thus we conlude that G is a continuous

lifting and that p has HLP/FTI.
Couiecture :

The authors conjture that theorem 4.2 is
true rvithout the condition that closed paths be

lifted by closed paths .
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4,a)till
j-aa ,;e6'ltll d,.alri-l . crr:YLJI eJl tl'a't c/ r)g.,,1$:SjiJl " 6ll*l uisll c1+Jrrll o*{'i*t'*t 4iJL dl;.63 t
:99.0 cjy!-u - oL ,<t\t l--i ,r* JJ&-,.1 ,..*1, 6rt-rJl -,r-9EJl t-* ,* r,,alij,-.-'Jl dJi i .v3 ,iu;4ll i'L*lJl erll

.297 nm ,r+.r;* $e in*ijJl dJg 4r,rYl ;qs i-L*t3a L:Utt c:l\5-,r"ll 0e uitfiSl il ( e+'/ e+'1'0

ABSTRACT

A rapid ,simple and sensitive method for routine determination of a-Tocopherol in nonual

blood scrurn rvas ini,estigatecl .After a single extraction stop with n-lieptane , the extract injected to

normal phase SCl-Silica cQlumn (150*4.6mml.d) shimadzu column,S rnm particle size ,the eluent

used lvas hexarle - isopropanol(99.O:1.0,v/v),the eluted Tocopherol was detected lvith uv at 297 nm '
ml)injector the whole system linked rvith SIL-

INTRODUCTION 6A controller system and the eluted peaks rvere

cr- Tocopherol (AT) , a biological chain nrllessed on chromatopack-K4 A data

- breaking antioxdant , is considered to be the processor'

most effective free-raclical Scavenger of The column \Yas a(I50*4'6 mm l'd)

naturally occuring from. of vitamin 
-E(l) oDS(5 um particle size) from shimadzu '

t5erfore , Vitarnin E levels in physiological fluid , Aguard column (l0rnrn* 4'6 mrn l'd)

are frequengl, assesed. Numerou, *!ifr"a. irt packed lvith pelliguard LC - l8 rvas attached

cletermination of (AT) , in food , prrnr*n.eutical before the analytical colum 'Elution was

proclucts altd biological sample t nr. n""r, performed hexaneisopropanol (99'0:1'0 v/v) at

nreasured by Hple.Extensive ..'it" 
- 

were flow rate of ml/mim' the cluent lvas monitorecl

published(2,3).Several authers reported t5e at 
.297mn' 

the hexane and isopropanol rvas

separatiol of (AT) in both pf nrrio and red obtained from((BDH'poole Ltd'UK )The modile

bloocl cells( R.B.C.)(4-9).Some of tfr.r"*.tioa phase were degassed by passing stream of

including Hple (5,2,3) Colorimetric(6).uv - helium befor used'

spectroscopy(7,8),gas liquid
chromatography(10,11) technique have been

enrployccr. 
Lv)r" rEL'r'Yuu 

RESULTS AND DIscussloN
The goal of this study was to develop a The quantitave determination of c{. -

fast method for cletermination of a G- Tocopherol in physiological fluid rvas importzrnt

Tocop6erol rvhicS have important medical factor in diagnosis. Determination of G-

di:rgnosis purpose on nor-mal phase Hplc. Tocopherol in microsomal suspensiotr (12,13)

and biological samples (2,3)have been described.

EXPERIMENTAL The addition of a scorbic acid u'as found to be

Tlreclrrolnatograplry\Yasasltimabzuneccessarytopreventtheoxidatiolrof
LC-6A(Koyota japani equippea rvith a variable Tocopherol(l4)'

ur,-visiblc cletector model SPD-6AV,the sample The retention time of (AT) rvas l't'2(min)

(prepared by is.pyknic centrifugation method) as shorvn in chromatoganr (fig'l)'

ri'as injccted rvith rheydne 7125 fixed loop(20
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Spiking the blank serum with extra
amount of (AT)in range of (o-10 ug/ml) prior to
extraction resulting in increase peak area of the
(AT)

Ioction and linearly proportional to the
concentration of (AT) added.

Calibration curve was conctracted
between peak arca and the concentration of
(AT),the curve show good linearity over the
range of (0-10 ug/ml), intemal standard rvas
94+6(mean+sd).

With correllation coefficient
(r:0.998)(n:4),(fig.2).the recovery of internal
standard rvas 94 + 6 (mean+sd).

The limit of detection was below 0.1
mg/ml.This lnethod has successfuly appliecl for
the determination of(AT) in blood serum frorn
normal people.

The atnount of Tocopherol was found in
the range of 0.4-1.65 ug / ml (n:18) as shown in
table - I .The result observed that the (AT)level
\vas significantly reduced with
agcs.Horvever,this might be belong to the
nutrtion state to some extent ,so that extenclecl
study \vas required to explain the nlore
confident reason.

CblT ablel. Concentra 10n(ppn)Of(A in blood se rum of normal people rvith different ascs.
Adult Ase (AT)ppm Adult Age (AT)ppm

1. 17 1.4±0.2 10 22 1.62± 0.2
，

´ 25 1.47± 0.16 23 1.52± 0.09

3. 28 1.48± 0.1 12 23 1.57± 0.02

4. 21 1.62± 0。 12 13 25 1.50± 0。 1

5。 22 1.65± 0.09 14 28 1.47± 0.1

6. 21 1.62± 0。 2 15 29 1.23± 0.1

7。 40 0。 85± 0.09 16 30 0。95± 0。 1

8. 38 0。 92± 0。 1 17 32 0.7± 0.2

9.
■
■

′
” 1.1± 0.1 18 44 0。 4± 0.05

rdblT C tan a concentration of (A with peak arca
Cone.(ppm) Peak arean *10-6

1 0.3950 0.025
2. 0.7900 0.050
3. 1,5000 0.090
4. 2.3000 0.150
一５ 4,7400 0.310
6. 9,4800 0.570
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0,6

Area

Fig,re 1. Separation of a_tocoprreror on s,ica no,,al phase corumn (150*4.6 nrm I'd), eluent

,exane : is opropanol (99:1 ,lri. a.".tion at 2i7mm' florv rate lm /mi, temp' 40 co Conc'

1,0,2 PPnr 2,0,9 PPm 3'9'4 PPm'

x 0-5

Ionc (ppm)

Figurc 2. Calibratinn curve betrveen peak :lreas .t concentration for stanclercd cr-tocophcrol

eltltetlorrsilicacolunrn(conditionsasirrlig.l).

Tlme{Min)
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i.-atitt

I ar+slt - 4+llr orJt +e.h_,yl 4lt-Jt dUlilfujiiJl dr-Air)l +Ju.y lJ!.rll pill c,rt*":rl i-trll orA cP i

-ilr oi,a,,,r1^.{J:i*oqJL*4JS'olS.l dsl ,.,Lill e,.c[eJe3.flill JJ,aSll fP#t*4i cry;.,t .IJSJ+,*.Ecr.':t

++,,j ., B(82,4-Z):B(8,2,2-0) i-;tt p;! i-f.)Sr ,r-b ,ri t-;1i c".aU,i*l, t{i*i!u" # s {rl-lg Si ;.cyJt 
e:A S+r

. .UJjJ+lll .rrrl ilts ,-,.,,.:ll o 
ja io,! J;rI 1.1u9i J tli dSl Ea+lE2+

ABSTRACT

The theor.etical clata on absolute transition probabilities B(E2) in the ground state band of

even-even nuclei are calculatecl and summarized in a table. The moments of inertia and transition

nrorncnts for each nucleus are also derived and represented in diagrarns versus the rotational

li.equcnc1,. The ratios of B( Ez , 4-2 ) / B (E2,2-0) and E4+/E2* are deduced and discussecl as a

lunction of the ncutt'on number.

INTRODUCTION
plotted against h?tv2 (rv2 is the rotational

frequency)at spins values I=10-14 in some

It is rvell knorvn that the absolute 5a- nuclei.

ray transition otfer the possibility of a very The ground-state of even-even nuclei

sensitive test of current nuciear model rvith l:2,416,.,.. usually decay by one E2(electric

.T6erefore the systematic of transition strength quadruple)transition to the lorver lying level

has provecl to be of importatrce for nuclear- rvith In:Ir -2 ,11 and I,, are initial and final spin

structurc investigations state respectively . In this case , the ga - ray half-

Thc interest in electric quadruple life Trn of t5e E2 transition is given by the

trlnsitiott t'ates in yeast band increased relation

corrsiclerlbly cluc to the extensive studies of 
t' oz>= 7,,rexp.(l+ aot) -----------(1)

nuclear rotations[Faessler]'These studies were 
wrrere Ea the harfrives T exp. of

stimulatetl in llrge degree by the

criscovery[Johnson of ttre uaclitrending 
g.ounfl-state levels usullly measut'ed by

- Doppler - shift rnethod and cr tot is the total
bchavior of the nlonrent of inertia rvltelt '

Reducecl Transition Probability B(82) for Even-Even Nuclei 150 <A<190
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convcrsion coefficients. The dorvn leyel reduced

B(Ez) = 4+ -----(2)
E;7",,,

where E6,, is ther- ray transition energy

in keV . the results are given in units of e2b2.

most of the considered in this work lies

in the rnass region 150< A < 190 are knotvn to

be consideradiy deformed . in t is case the

ground-state levels arise from acllective

rotational nrotion. important informationc for

example on quadruple deformation or in

interplay betneen collective and quasi-particle

degrees of freedorn along the yrastlirle c cflh

bobtailed from the E2 transition moment e 0-
I-2) tvhich are easily deduced from the values

B(E2 .I-I-2)as pointed out belorv [LOBNER

1970) .

qEz\-\-2)- ЪЪは一η l
(2(p■_ηは十η

q(\-\-2) -------A)
this rclation Ilas been extensively used to derive

intrinsic quadruple moments of deformed nuclei

frorn tlre rates B(L2,2+-0+) exp. The quantity

fr. Nthrv2 ancl the moment of inertia f are

given b1,the relations [Peker 198U

Ч

l-1-η

へl-2
― ― ― ― ― ―

(1)

力
2

理

〈

l一 l-2)

here B (I-I-2) is the level spacing

between the states lvith spin I and I-2 and

corresponding to tc r^y transition encrg-y E6, in

equ.(2).

according to the strong-coupling model

[MOTTLESON] the ratio betrveen the reducecl

trarrsiti on p robabilities B @2,4+ -Z*) lB@Z,Z* _0*)

equals 10/7.

knon,ledge of the systenratic behavior of
this ratio for strongly deformed even nuclei.has

been studied before [Kugel]. In the present

rvork we atternpt to study the systernatic

behavior of this ratio of the nuclei under

studying.

CALCULATIONS AND RESULTS

The theoretical values for the total

conversion coefficient rvere interpolated from

the tables of [Rose (6)]. The half-lives of the

ground-state levels of the nuclei under studying

were accumulated from the recent available

nuclear data sheets .The valucs of crl rvere used

in equ .(1) to calculate t'r,. . The dorvnward

reduced transition probabilities B(E2) in the

ground state band of even-even nuclei rvere

calculated using equ.(2). the results are given in

units of .'b' .The value of e(-I-2) is derived

according to equ. (3) for all the available E2

transition l-l-2 .

2 ∫

ギ
■

=て ―ゞ■+ ４

■
―

―

∃

′ヾ

ancl

λ -1
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for sake of completenessr the quantity recognized by rentembering that those points

. aorresponds to l:21416

ft'N' ancl the momentof inertia . Jfl'hon" Table (2) summarizes all knorvledge's

been derived by means of equ.(4) ancl (5) of the systenratic properties of the first and

respectively . Table (1) lists the results of the second excited states of nuclei' in this table'rve

above calculations .The transition moment Q(I- have listed the neutron nutnber .the energy

I-2) ancl the quantity 2 h2 are plotted versus ratio n,at/,,2+ and the ratio of the rerluced

(fr Nt)2 in tigs.(1-3) for each nucleus. TIte transition probabilities

spin I relcvant to eaclt point can be easily B(82,4*-2*)/B(82',2* '0*).

Table 1. , Trlnsition strengths B@2) in the ground state band of even- nuclei .

Nucleus Inlt.st

li

Finost

lf

B(E2)

c b2

ft'N'
i\1eV2 x10-2

″

デ

ｆ
ｌ

プ
　
Ｍｅ

00

b

Sa-152 2 0 0.68 0.49 49。 26 5。 84

4 2 1.01 1.58 57.22 5。95

6 4 1.17 2.96 64.61 6。 13

8 6 1.39 4.43 71.69 6.51

10 8 1.61 5。 90 78.51 6.92

Gd-152 つ
ル 0 0.31 3.95 17.42 12.52

Slll-154 2 0 0。84 0.22 73.17 6.50

4 2 1.18 0.90 75,71 6.44

6 4 1.37 1.97 79。 30 6.62

S 6 1.50 3.26 93.54 6。 77

10 8 1.49 4.66 88。 33 6.66

Gd-154 つ

´
0 0。75 0.50 48。74 6。 14

4 2 1.23 1.63 56.47 6.60

6 4 1.38 3.08 63.40 6.65

8

`

1.56 4.61 70.25 6。90

10 8 1.72 6。 12 77.07 7.15

Er-154 つ

“
0 0。 17 3.95 17.42 2.97

4 2 0.55 5。44 30。 91 4。43

`

4 0。73 ′7.55 40.50 4.85
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8 6 0。37 9.69 48.50 3.40

10 8 0.25 11.46 56.34 2.76

Nd-154 2 0 0.44 0.17 82.4] 4.72

4 2 2.75E-04 0.69 86。20 9.83E-02

Gd-156 2 0 0。 93 0.26 67.44 6。95

4 2 1.28 1.05 70.27 6.73

6 4 1.46 2.25 74。 19 6.94

6。97
8 6 1.59 3.66 78.88

10 8 1.35 5.12 34.25 6.30

6.15

6。73

Dy-156 2 0 0,75 0.03 43,47

4 2 1.23 1.05 70.27

6 4 1.46 2.25 74.19 6.94

8 6 1.42 5.02 67.37 6.60

10 8 1.83 1 6.53 74.64 I t.ta
Gd-158 2 0 0.99 0.21 75。 47 7.07

4 2 1.33 0.87 76。 96 6.86

8 6    1   1.65 3.38 82.10 7.11

10 8 1.69 5.01 85。 18 7.10

12 10 1.55 6.69 89。 11 6.73

Dy-158 2 0 0.96 0.32 60。85 6.96

4 2 1。 29 1.26 64.16 6,74

6 4 1.74 2.63 68.62 7.46

8 6 1.70 4.18 73.83 7.22

10 8 1.63 5。 71 79。 93 6.97

El・ -158 つ

“ 0 0.56 1.23 31.21 5。31

4 2 0.87 2.98 41.70 5.55

6 4 1.14 5.04 49.57 6.04

8 6 1.16 6.95 57.27 5。96

10 8 1.13 8.44 65。 64 5.79

El・ -160 2 0 0.85 0。52 47.69 6.56

4 2 I.23 1.85 53.01 6.59

6 4 1.35 3.61 58.54 6.57

8 6 1.53 5.44 64.69 6.83
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8 1.05 7.13 71.41 5.59

Dy-160 2 4 1.01 0.25 69。 20 7.14

4 2 1.51 1.03 70。 95 7.29。

8 6 1.86 3.77 77.76 7.54

8 1.70 5。37 82.28 7.10

Yb-160 2 0 0。46 1。 96 24.86 4.28

4 2 0.70 4。 14 35.40 4.97

6 4 0.86 6.63 43.23 5。24

8 6 0.88 8.77 50。 95 5。20

8 0.89 10。 19 59.74 5.14

Dy-162 2 0 1.06 0.21 74.34 7.30

4 2 1.50 0。 90 75。 67 7.28

6 4 1.44 2.05 77.76 6.79

8 6 1.81 3.51 60.55 7.44

8 1.81 5.17 83.86 7。 34

/ヽb_162 2 0 0。73 0.92 36.03 6.08

4 2 1.12 2.72 43.70 6。 28

6 4 1.09 4.97 50。 43 5。91

8 6 1.04 6.98 57.53 5.65

Dy-164 2 0 1.14 0.17 81.74 7.35

4
つ

“ 1.49 0。 75 82.93 7.35

6 4 1.57 1.71 84.94 7.08

8 6 1.64 2.57 57.61 7.08

10 8 1.80 4.35 90。 99 7.32

Er-164 つ

″
0 1.12 0,27 65.64 7.50

4 2 1.40 1.15 67.24 7.01

8 6 1.75 4.26 73.15 7.31

10 8 1.90 6。 13 75.19 7.51

Yb-164 2 0 0。93 0.50 48.58 6.83

4 2 1.36 1.83 53.27 6,93

6 4 1.51 3.60 58.66 6.95

8 6 1.71 5。 43 64.79 7.22

10 8 1.60 7.10 71.57 6。89

つ
″

つ

´
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El´ -166 2 0 1.15 0.21 74.44 7.60

4 2 1.69 0。 90 75。 92 7.71

8 6 1.90 3.37 82.19 7.62

10 8 2.01 6.21 92.55 7.66

12 10 2.01 6.21 92.55 7.66

El・-170 2 0 1.15 0.20 75.66 7.62

4 2 1.55 0.87 77.26 7.39

6 4 1.88 2.01 78.51 7。76

8 6 1.96 3.53 80.27 7.74

10 8 1.89 5。36 82.34 7.49

Hf-170 2 0 1.00 0。 33 59.82 7.11

4 ，

″ 1.44 1.29 63.37 7.12

6 4 1.45 2.63 68.66 6.82

8 6 1.68 4.05 74.96 7.16

10 8 1.72 5。38 82.25 7.16

Yb-174 2 0 1。 18 0.19 78.43 7.70

4 2 1.61 0.82 79.27 7.52

6 4 2.25 1.90 80.61 8.49

8 6 2.29 3.39 81.96 8.36

10 8 1.93 5,03 85.01 7.85

ヽヽ′-182 2 0 0.83 0。 33 5。994 6。 45
４

．

，

一 1。 16 1.39 61.04 6.93

6 4 1.32 3.15 62.66 6.50

8 6 1。 46 5.45 64.66 6.86

8 6 1.46 5。45 64.66 6.86

Pt-186 2 0 0.59 1.22 31.32 5.46
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Table 2. Propcrties of first and second excited states of cven-even nuclei.

rr ucleus treutron no. E4+涯〕2+ n(rz-:+ -z)
n(nz:z - o)

El‐-154 86 2.31 3.23

G(1-154 90 3.01 1.64

Slll-152 90 3.0 1.14

Dy-156 90 3.21 1.73

El‐-158 90 2.74 1.55

Yb-160 90 2.62 1.52

Sill-154 92 3.25 1.40

Gd-156 92 3.23 1.37

I)y-158 92 3.21 1。 34

El‐…160 92 3.09 1.45

YI)-162 92 2.29 1.55

Gd-158 94 3.28 1.34

Dy-160 94 3.27 1.49

Yb-164 94 3.12 1.46

Dy-162 96 3.29 1.41

Er-161 96 3.27 1.25

DY-164 98 3.30 1.30

El・‐166 98 3.28 1.47

Hl■ 170 98 3.19 1.44

El・-170 102 3.31 1.34

Yb-174 104 3.31 1.36

ヽヽアー182 108 3.29 1.39

Os-188 112 3.08 1.40

Os-190 114 2.94 1.19

Os-192 116 1.82 1.16

124



AL-VYAHHAB ,M. N. & et. at.

DISCUSSION

the values ,f " Ifl'ancl e are presentecl

togethe r in ligs (1-3) in their behavior. thc figs.

present tryo of the most signifigal quantities

u,lrich are associated with nuctear rotations cthe

nrornent of inertia g and the transition moment

Q . the square of the quantity fr..Wthr. b.rn

chosen as tlte abscissa, this representation is

supposed to reveal in a clear rvay the dramatic

changes of the quantities (I , e) near the

backbending region.

The investigations [Faessler (l)l
irrclicate that at spins I=10-14the ground state

rotational band is crossed and mixecl lvith a

second super band .After crossing the members

of the super band becamc the yeast level .If the

Fig. (a) shows the ratio of the energies

Ej+/E2+ together rvith the ratio of the recluced

transition

interaction betrycen both banrls is also strong

and the phase transition (backbending) occurs

smootlrly i no dramatic irregularities in the

behavior of / and e are observed. Ifthe band

interaction is weak, suclden change in the

intrinsic structure occurs rvltich causes a

marked increase of the rnorncnt of inertia

/(backbending) and a certain decrease of
transition probability B(E2) and also of e.
According to this picture cthe behavior of the

values of / and Q in different nuclei (as shorvn

in the figs) is governed by the oscillations of the

band. Furthcr investigation especially at

higher rotational frequencies are expectecl to

provide more information into nuclear structure

at high spins.
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pr.obabilities B(1;2,4--2)l(82,2-0) as a functiolr of the ratio B(E2,4--2)l(D2,,2-0) is Iess than the

thc neutrol punrbcr for the nuclei mentioned in 1.43 preclicteci by rotational motlel.

tablc(2). It coultl be seelt that there is a good

agreement betrveen tltc behavior of the trvo ITBFERENCES

r.atios a fu,ction of neutron nunrber for Sm., l- Faessler A., i\{. ploszajczak and K.w Schmid

Dy, 81,, LIf antl V\/ nuclei.This agreement has "progress in particle ancl nuclear pltysics"

edit. by D. H. \\/ilkinson (1980) pcrgarnonr
been previously noted by [Schrvrzchild L966]

:rnrl bY l(ugel et.at.[I(rrgcl 2]. For nuclei rvith Oxford' vol. 5'p 79'

ncutron nulnber (108 'since thcy lie at the cnd 
2- Kugel H. w.. E.G. Funk anrl J. w. mohcrich

o1'thc large delbrttration region , their ratio phys. Rev. 165 , 1352 (196g) .

E'1+/E2+ are less than the value 3'33 predicted 
3- Lobner K. E. G., M. vettor anrl v. Ho,g

by thc strict rot:rtional model and

cor)sequerltlyc their ratio B(E,2 ,,4-2)l(82,2-0) are Nuclear intrinsic Quadruple mornent and

deforrnation parameters (1970) Nuclear data

atso tess tlran thevalue 1.43 predicted by tlre 
tables A7 ,495-564.

sirrlre lrlod(''' 
o- Mottleson N,[., A. Bohr Dan.mat .pltz.z7rl6 .

Foe titc Gd and -Er isotopes ,it coulcl be

( 1es3 ). :
that the behavior of the variation in Ea*iE2+ as 5_ peker L. K. and S. pearlstei, on the

I lirnction of neutrotr uumber differ frorn the 
properties of the extended grouncl rotational

belr:rvior ol the variation of 8(82,4--2)l(82,?--0)
bands in a ctinide even-e\/en nuclei. phys. lett,

. lbr exnurple the Erlss nucleus is strpposed to

lirivc less dcforrnation tltan other Er isotopes V 100 B, no. 4c 1t 281-284 (1981).

lntl fhus \ve nlay expect that the ratio B(E2,4-2)
6- Rosel.. F., M. Fries. K. Alder and H. C. pauli

I (82,2-0) shoultl bc lcss than the value 1.43

prcclictecl thcorctically for this nucleus internal convet'sion coefficicnts for all atontic

Liou,ever, the avail:rblc experinrental results are shell. atomic data and nuclear data tables, V.

in contl・ ndictiolls with expccted value.       21`1lo。 4-5`p291-514(1972)。

Fol・  Os isotopcs , Since tlley lic ill a
7- Johnson A.` Ho Rude and J.Sztanhen phys.

tr:lnsition region at tlle end of the strongly

(lcfol・ined l‐cgioll oit could be logica1 lo flnd tllat   lett.B34,605(1971).
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rl+- lll j .:stll .\--h3L]^JSt r:Lcti. \l il6

( \ iio/i/i 
"iJJ J.6,r 11f /\ r/y. &rr+ rx_i)
ABSTRACT

Sonte physical properties of liquid dugar and a reference solution ofglucose and fructose
lvhiclt is similar to the chenrical composition of Iiquid sugarwas studied. The nrathern:rtical model
of the raising of boiling point and concentration rvas obtaind , this model is a third order equation
,the logarithmic relation of viscosity - temperature - concentration rvhich rvas studied. Finally the
mathernatical model of the density and concentration rvas found to be a second order equation . A
great importance for these mathematical equation came from handinees in application by people
rvorking in liquid sugar plant especially evapotator unit or in plants lvhich used liquid sugar for
srveeting of food products .
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ABSTRACT
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ABSTITACT
The spectral signature for many targets in spectral range ( 0.45 - 0.90 ) nricronshas Seen
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ABSTRAGT
The present studl' \vas carried out to evaluate the ability of sorne microorgansims:

Trichodermu harzianunr Rifai , Gliocladium roseum Bainer , Bacillus cereus Frankland and
Frankland and Frankland, Bacillus sp. tocontrol therootrotdiseaseofbarleyplantscausedby
Helmintlrcsporium sotivunt pammel , king & Bakke.The easults of this study shorved that
antagonsitic organisms inhibited the mycelial growth of the pathogen on medium The most
effective one was T.hurzianum . The cultural filtrate of the antagonistic organisms reduced
significantly the growth and dry lveught of mycelium Treatment of barley seeds rvith the
antagonistic organisms and their cultural filtrates increased seed gerrnination,length of radicles and
improved the grorvth of plants. Treatment of seeds tvith antagonistic organsims reduced root
in fection signifi cantly.

4,.ayitt

TriChOderma ,rt ,' ^ll _,Lill ,r-a3 "o.rt*iull 4+*+"ll elpYl o.il+ thii-l 4+jl5,l q.rr:J Ll;dl o.u ,':.,pi

Bacillus cereus 6.rl*2r.cll Lr.!s+.!13 Gliocladium roseum Boseum it':.^ll ,hill3 Rifai hanianum
rlrilr a-,-,*,., ar..:t xl-.i.:t oL+ tlr+ O-i': &J..{ L-its^ ; Bacillus sp. tr>6sJl3 Frankland & Frankland

J .. -Y

+;r-c ;rJ 6.rr ,'^tl et-:.$ll t-rt+ 6.,1i:lt ciJ&El $s Helminthosporium sativum pammel , king & Bakke
rLpYt t-cs| T.harzianum laill OISJ a-:=;rS-ott a.t"t -. O.e rr '' 1tl a+-1.r ep !-** tly dllrt 613 9r;*"ll ,$,ilt ottj

ojrl (J;-iir.rr.glr J'-LiJl J-4j LJ]11dr jtlrijl .L*Jl ;l ,.it*:^ll 6.rLiull r!:Yl 6.-il3J orl w . i-ar{'i*il1 6ll,.b."ll

_,rsrJl *r+ dtJ&l erLJjJ \Fl+l 4+- *t qJlr- 6rt;jlt t6-nljr.llls3 5:L2:-cJl e!s!!.t3i.dt i&t*" 6rl US. al r-irrtl

. H.sativum cfu,'Al J,LiltJ ,$;ll JJ++ qt -t ;u &ii sll c!.rl 6lL,' rll eLFYti -f ittl 4l"tro Ol . ,JiJtill

jrJ C 4jl Yl ritJl cflyl r.ltrr.*l ,3^ *iSft sb 6JLJ-JI

i-=!rs^tt ep uJLilr gpia al,rr*l crll #:i i-t-;-r qt ,:c
L--i Heiminthosporium .rr-.lt r'-Li! 4+39.ll
glr.r-,".c3 a.;g:fr e-rits"lr gJ t+J#srJt ,l rl'i gY 4-r*jlti
r ;*:s,,ll 6t (t)Gayed .,+s t ii slt .:ll o:li,-ql
i.-U..:t drJJl e.L* g* +:3F:t Bacillus. pumilis

OL+ E-J u H.sativum Lh)-ta)l *ill .Ll-i: ''' Lii

LF-F +.tc ;ru**tr #;J$ll Ql B;subfi/,'sq#s+11

i;c dlrrll # oL*t;r rJ+J trrl t;A:., (l . ) iJsll CFr:

_,13i f 4;ir: cry i-:.ltS. cJ 4+j1'lt ;;E+Jl tlrii*l
sllil .rii H.sativumriJ'r. ll ;Irilt a.rr.+ .eltt ,yr;lt
t-r;*iS*!13 Lll+-Jr3ll 9ir1 pl rl'i.,I i.its"l g.r.:l i*trrJt o.r.o

.!*s cr;'olt i-..its.,r-i ;ru*:t

L.s^ll
Helminthosporium sativum ,aill 0l
i.liLi"ll ol+,Jaill O- Ja pammel , king & Bakke
tiS-,,L ,',-. ,:,i.i dillJ uJ+Jl dl.at.:i ,Jo !.lt++Yt *
.rill (t ) ;,Jt 

"J" 
Cf$l & sl.plt .,le UlJrl i.!r,

4irL.€l &lsr (r) i*:.tt sJe e*iJl !-ir:Jt3 JJ+t
cJ 4t lt ci' e*sill ftiu,3t .(r) jltl6Jrlt iij+rl
44+ ,.l.,,t*O.l LtrlJL rL+Jt cA cigtl dllJ"l L!LS, cJ'i.
oi.h ir+i g-3 i.-'!ts^ll u--l L,rr *.ll 4+JLJ4*s,ll djlJLu
a.:.r+.rrJt ri.,;t-.il ,i-ii. 4+Jpll L-JLs4lt c+ #tJLll
Trichoderma .:t*iull ;!.ill ,l,r:*t gt+, lt 6t-lJJl
q--i (A,v) Gliocladium rL*ir.Jt )-LillJ ('t,o,t)
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AtsSTRACT
This study aims at follorving the daily dietary nutritionsystem for (393 ) sample of individuals

of different occupations and social standings . The experiment lasted for (30 ) days and included
determination of the quantity of fibers and vitamin-c in common food . The consumption of fibers
sholvs decreasing range among the rnajority of these groups : A reversal relation rvas shorvn
betrveen the levels of serum cholesterol rvith fibers quantity . A positive correlation was also shoryn
betrveen vitamin-c in take and the level of its presence in the examined serum samples for different
categories ofthe studied ages .
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ABSTRACT
The present investigation include a study of micro-organisrns isolated fi'onr urine of 400

healty girls of kufa University , college of Education for girls.General urine examination were done
for all girls . Pus cells rvere scein 5.5t/, of the sanrples , rvhile calicunr oxalate and amorous urate
rvere seert in 9.8'/",and6,3o/oofthesamplesrespectively.Moniliaryerenoticedin2.8Toofthem.
I)ifferent types of bacteria lvere isolatcd: Eschericlriu coli (E. coli),Staohylococcrgepirlermidis ,
Stuphylococcus citreus , SttryL_ylol!)g-e4;uureus ,l2lgeJ!!_spp, arrd lilebsielfu spp.rvith percentages
10.5 ,7.8 ,2.3,2.0,0.5 and 0.37o respectively. Eight patterns of antibio5,ic resistarrcetl,ere observed
.Tlte prevalent pattern \yere : Tetracyline Ampicillin , and Sulphonarnid n'ith percentage 17.5'h
.The efl'cct invih'o activities of sodium bicarbonate and clrlorhexidine (Dettol) on E coli and
r\{onilia \vere colnpared by using lVlinimal Inhibitory Concentration resistances for chlorhexidine
(Dettol) , lvherels the satue strairts \yere nrore susceptibile for sodiurn bicarbonate especially for
nronilia these firrclings ma)' be irnportant for public health studies.

i.,a)ill
6l-.!!J 4#jill ;.rJS , i-i3St i..q i)^ 44+l- 6E! t , . 1l-,;Jl ,;. fu3y.nlt q*+^tt rlrll 4*t.;l Ctlll esdl ba,,Z4
es3'; i#. gi. sJSJl 63t^:ll t..1rl1,. Oo/.o,o L*i, qlAt Lr-)t-ill dr.ti:JJ3 , rirr'iill 6+! ptrlf ..;l_,1lYl ,la-r! rl;+l d. ,
n$Jsr. 6it-^:tt t.l** O-.;ls!l ,* 7.\,Y 37.1,4 tAJ$ q+*,,' .tl gaeJyll cr-l-*s c$llsr t$*Jt3l €llJl
Sttnlryloccrts. E coli 6gJJill diL:i^ae c,..a.rUrjJl t r.lsJl &l;c,Jj63r ^:tt f lY.A 

".lq..I*:${6},aj,Jt 
1

e:--u Proteus sppj epidermidis Klebsiella spp lStophylococctts cit'reus jEtqpfulgcoccus aureus
6lJl .'^ll Lstil.Lt-il 4:r'iGsJcr'Jj,-.lt i.llJ:ll ,Jcjl,,Y , '/.,to ,'/.\,. ,7.\rY ,'/.Y,h r'/.\,so r,l.,,ri!.p ''-'
&; . /.1v, o l,-AJil 4+J,t. 4*+.1 gt-JriL3 4L4nl r Cgl<:,Lljii sa 6'lt-.ilt .L*iJt 613 .,13t St 6l.Jia dDL: r:r5l L_JEJI :
nY)* ej.+ Otl pj^ill .,JeJ , .L,i^li ,:rYl j$;ilt Q-rL pt'.'t."t+ cJflJlS t39r.y4ll 6U3;JlSr.J /9$:..Jl 61rilfr-iJl fuJti.{
i;Ltf i-fti" 6Y)--Jl u*ij 6.,l{Sl ih|r crt . ,J$+$l Ljti^:t ir- ULe 6tjJL,*. r.iJ,+-El tiljS^llS Or3rll 6l-;.ae
.l$J*l z.1i,c L'o:t 1-^oliitt:^:t dlt*lJlJi.:-.s:Lt-,r6jLljJt ola6l .tllJj-6^lJ;.*,.iltji.oUgtJrtJFall 6UJ*Jt+ilI uv 

rUfr gg1-+.,tJCl liL,ill sil-:r,.al ur rllfiX Xl^s t-$JJJ..aJl r.iUs+-,rr*
t .s . Lall -*cl Q;3t ilr++"lt Lx+,tt eL+Yl

OJJsll s1+^4e # .x q3pJf &lr'-;^ll L3ti,.Ll-.jl o.r.r: LS.lt
,Jt +ult ,JilJ+ll *9!iJl Lll'r,a'.r u3)l E.sclryrichio coli ,:r i.(i o;+++il iJH !.r:$l O^ +r.l] 6+++ as>.,,-r. ddl +
.qul! t-r3li"r \+:r+ OJF! Cl #lJ+l .16; qt -Vt ,JJ,Li elt .at S^: 0l as.a4lt gn3 , !#i+ll qS-ff tf3*lf .i. ;;gi3
,Jl- Jr ,,1r1 # lig dsl-i-ril ob ri.ll ll}rll 6lrL{:ull 0r o+iJsll &..tit O#L-lt J}s' UJill 6tiill ur,r.Ii*ll r;pll
J-^Jl C.o c/ dS4rllS t-HrJr..all sUS+Er rrJ,+-Lall 6rLiS st_,)t u,_ I+ JLe JlJt+  +lJ+lt 6UiJt 6l_iL^ayt or-:,i3

'tJ$}'ll iJj-iJ OJJJsll t A djJli., d.jJt-i" L-,1i. ujjYl dllsl ,,.ail dlliJ -lrs.rjr+ fulri" ,

,r.r.183 rrj*r HffiItrf'"tr'J,::ff,'*f:
- 6r irtt i*+lr i+ls - LijSr L.q cl i*l;Jt oia c*: .,/ 5l+-ll 4Jr+L lj$Jr r-,.Ie* &i] Cl 4rj$sill tlJ.Tl :
6ULL O- ;L.3i r-iUqrt ,& ,-' l;,rl d++. 3t;rJl fJle f*e fuS*--+ qJ+ll 3l,ill Jjn 0l CLs4sll H CIS sLr-olt

etl ;-ll !#J.c-l \11. s llAl .tqt rll DLii.+lsjl f+irillJf.lyJl L4$X]L+f{Y,r-irft c.,:u0l t-aJ"ai-
. $:,lls 4+>Jl i-ttitr 6liJ -+tJ Lu,-rt ,jlu,.*ll ,q.l F-;r

.r.-r.r cU,sJl oiil ,',r- +-ijlr a-!;.1 -ll-lrYl 6L!9 cr-u; . (r , Y) t,r..l'.ll etit*a)ll .
id J$6ll fs ,j*,t .altg el^lt +.1*le 1++ eurcYl dlfiii u'r e$yft eLu.all &Vr rt" j$ll Ltrlt ob ,',i^,'1

,sjl-r" .r;-L,ruiUl g-ri'i *l$3 ii5.lt e-l+* rqft j! gfg L.!aF-6iJ dj'J L-lGl pt 'Jl -;l-;JYt c!*hi il-rr.''r:.1 cIXi
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n'rV 4-.r+ CU.a.:t cx p!! 4j'ii cD[i Brucella )l+.1!t \^A d +Pll-ril .Lt-3Yl ,.'.:,r+ 6rtil4jJt'" (!) d

u.lii. g3l; U ,t lUi 10 
8 xr;;s.q,Jt lt-Yt ′」り

'ム
具メ|

72 hr. 48 hr. 24 hr.

A B C A B C A B C

77.6 62.9 180 18.5 58.5 77.1 1.6 5.1 30.2 り、
"」

IJJJ`1

88,0 48.2 165.8 78.1 42.8 112.3 0.3
”５ 3.8 とし」lo、■

“
|し■J`1

67.0 63.0 95.2 13.7 60.3 90.6 1.2 0。 7 0.8 L岬IJカメ
“
」|メ |

56.6 81.3 187.3 24.0 10.5 53.6 0。7 0.2 1.7 (1)´JもンバL」J`

82.8 57.3 50.9 13。 1 11.9 10。 1 1.0 2)´」もメふ口
'メ

|

F(B)=1.103   NoS, P00.05
F(c)_=4.770    NoS,  p>0.05
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価Jυヨ1酬メ 1 もJメ」|■いJ」 1
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'丼'60-19 *丼
*夫 ★ 63-20 *夫 求★夫52… 18 *彙 i 1 +.Y-ilt
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ABSTRACT
Because of t5e upmost interest in isolation ancl cliagnosis of Brucella all over the u'orld , and

because oi the local difficulties in importing culture media during the unjust sanction against our

belovecl country , efferts rvere made to synthesize ncw media for isolation of Brucella , thc

causatine agents of Malta Fever in human and contagious abortion in & animals of economical

importance , nrainly cattle . The medialvere prepared at tlvo recepies , named Mustansireya Media

I inrl Z (M - 1 & M -2 ). The components ofthemediaareavailablelocalyandfoundquite
efllcient in isolation of Brucella rvhen compared with media knolvn to be suitable for such

isolation , mainly : Potato Infusion agar, Trypticase soy agar, Brain heart infusion agar. Results

of this efert proved efficiency in isolation of Brucella ,lou'cost and overcome treed for importing
such meclia from outside Iraq Changes in colonical phases from snrooth to rough do frequently

occur in Brucellt : I fact u,hich is irnportant in pathogenicity . An attempt rvas made to detrmin
periods of such changes . The study revealed such times and indicated that smooth to rough
ctrlonies takes longer at4C.thanat30C.or3TC.Brucella ntelitensls lvasfoundfasteringoing
to rough phase than B. abortus. To keep the antigenicity of Brucella cells , an attempt was made to

convert rough colonies to smooth . This attempt was a rnodified procedurc of Castaneda , The

effeiciency of cur nrethod gave positive results at a rate of 86.7oh.
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