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ABSTRAC

One hundred St seventy flve urine samples for diabetic Patients

with&ヽwithOut UTI have been stlldied in cOmparisOn、 宙th seventy
samples fOr UTI Patients as a patient cOntrol, ぃ′hO matched the
studied gro1lp by age and sex. The bacterio10gical study revealed

posit市e reslllls in(53%)&(71.496)Of diabetic and non― diabetic
Patients'samples respectively,using AP120 E d`EPI Strep.■/1oreover
Esc/P′r′crr′″

`θ
′′、vas Observed the most pronlinent pathogen amOng

diabetic&nOn― cliabetic grotlps(28.3° /。)&(32%)respectively,beside
F′あ 5′ 62J/rr ρ″ιι′′′′θ′′lirr`(24.5%)&(18%)respect市 ely.

INTRODUCTION

Ul・inary tract infectiOns 、vere repOrted 10 be a signiflcant
problem in patients with Diabetes IⅥ ellit1ls(DルI)beCa1lse of the
multiple effects Of the disease on the urinary tract and hOst illllllune

system lll. These infectiOns Occur more frequently in diabetic

Patients rather than non_diabetic One and tend tO be more severe in
the presence Of hyperglycemia 12卜 It waS prOposea that bacteri111・ ia is
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more conlmon in diabetic \lomen than non-diirbetic ones tlue to
combination of loc:rl and host risk firctors [31.

Generallf it n'irs denoted that diabetes aff'ects mlnv sl stems that
protect the bodl'ag:rinst infections antl specific:rlh urinarv trnct (UT)

[;11. An1. clisorder that suppresscs the imnrtrne s1 stem raiscs the risk

of a UTI [51.
It rv:rs reported that UTIs arc occtrrring in tu.o ottt of ever1 l00

people in Anreric:r [6l.
It u'as noticed that most org:rnisms causc L'TIs are bolvel

commensals and the bacteria can re:rch the bladder via the urethra

from the lou'er bou'el or the perineum [7' 31.

Stuclies denotecl that UTIs are far more common in the females

than males due to anatomical differences l8-91.
It rvas cleclared that the exact prevalence of UTls is age and sex

clepenclent [91. During the first year of life, tiTls are nlore common in

males. Holl'el'er, the incidence of UTIs :rmong males is lorv after age

one until approximatelv age (60) t'hen enlargement of the prostate

interferes rvith emptying of the blatlder. Theretbre' UTI is

preclo nr in:rtel1. a diseirse of fem:rtes [101. The rssoci:rtion of sexual

intercourse m:rl also contribute to incre:rsed the incidence among

females, This is bec:ruse the sexual activitl serves to increase the

chance for bacterial contamination of the fenrale urethra. For this

reason the sexual activit,v plal' a lesser role in UTIs in older n'omen

than 1'ounger ones II I l.Finalll', as a result of anatomic and hormonal

changes that far.or clevelopment of UTls, incidence of bacteriuria

increases during pregnancy. These infections can lead to serious

infections in both mother and fetus [91.

It rvas reported that UTIs are important complications of
diabetes, renal disease, renal transplantation and structural and

neurologic abnormatities that interfere $'ith urine flo$ and elevatecl

tevel of sugar in urine lvhich enhances the b:lcterial grorvth and

aclhesion to the rnucoszrl la1,er l9l. so this studl is a trial to estimate

the incidence of UTI lrntong diabetic pirtients and to identify thc

bacteria that cause these UTIs

MATERIALS AND METHODS
One hundrecl and seventy five diabetic patients' mid-stream

urine samples s'ith (100 samples) and lvithout UTI (75 samples) have

been studied for bacterial infection using API 20 E and API Strep

kits for bacterial diagnosis
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clepending on l9l. Those pntients inctutle 52 nrales and 123 fenrales
n'ith age ranging front (17-77) l'ears conrparecl n'ith (70) non-diabetic
p:rtients lvith UTI as a diseasc control. S:rmple collection has been
performecl cltrring'the period fronr August/ 2003-May.l 2004 in the
specialized center for Enclocrinology' ancl Diabetes at AI-Kincly
Hospital. The diagnosis of patients have been performecl accorcling to
clinical, physical signs besicles the l:rb-finclings (e.g. Fasting bloocl
sugar, blood urea, uric acid, bloocl urea......etc), uncler the
supervision of consult:rnt committee.

RESULTS

l. Frequencl' of LITIs among cliabetic ancl non-cliabetic p:rtients
accorcling to age groups:

Table(l): Distribution of the stud

* : No. of the srrnrple. n'hile the No. bctrveen brackets represents (,2,).

This table show's that the majoritl, of urls occur among
diabetic patients above 40 l,ears (88%,) rvhich is higher than that for
non-diabetic patients (640/o). Moreover trre frequency of urls among
non-cliabetic patients w'as higher at age (< 20) ancl (20-39) years in
comparison rvith diabetic patients 104%) versus (4%) ancl (2|oh)
versus (8%) respectivelyl. It is clear from the :rbove table that the
majority of UTIs (76.7%) are at the age : 40 ),ears either among
diabetic or non- diabetic patients. Furthermore The inciclence of UTI
increases by aging either among rliabetic or non-cliabetic patients.

2. Frequency of UTIs among Diabetic patients accorcling to Gender:

The effect of gender on the inciclence of UTIs among
diabetic and non-diabetic patients observed in table 2 belorv:

ordiups ilccorotng t0 thelr :l
Aue Groups

( 1 ears)
Diabetic Patients Non-Diabetic

Patients
Total

ヽ
・
ithヒ
「TIs* VヽitlloLlt UTIS

<20 4 (1) 0 (0.0) 10(14.28) r4 (5.7)
20-39 8 (8) 20(26.66) 15 tll.4lr 43 ( r7.55)
z-10 88 (88) 55 (73.33) 45 (64.281 188 (76.7)
l-otal r00 (100) 7s (r00) 70 ( 100) 24s (100)

う
Ｄ
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Tablc(2): 1)istribution of li‐「 I、  ilinong 〔litll)ctic tlnd non‐ dillbctic Paticnts

r(li to thci

The frequencies of male and females antong the dilterent
study' groups :rre ob!'iotrs in tnble 2. This table reveirls thtrt the
majority' of patients are the females p:rrticularll' those suffering from
Type-II Diabetes Nlellitus (DM) [89 females versus 33 males]. On the

basis of presence UTIs or not; the diabetic females either Type-I or
II seem to have the highest frequencies 111.2% and 67.4oh

respectivel"yl.

3. T1'pes of Bacterial Isolated:
Urine culture has been performed and bacterial diagnosis

sholvecl the follou'ing bacteria u'hich listed in the table belou':

nd f ba

Table 3 sholl's the frequency of each bacterial isolates from
diabetic patients' urine samples and their distribution according to

age groups and gender. This table reveals that .Eschericltitr coli and
Ktebsiellu pneu,noniue are the predominant types in UTI cases [28.5
'h and 24.5 ol, respectivelyl. While Slreptococctts oguluclioe and

Stophylococcus uureus (Gram's positive isolates)

seem to be iri less frequencies [3 o/o and 6 %o respective\'1. Nlajority'
of these bnctcria :tt'c isol:rtetl li'ont'l-)'p" II tliabctic llatients l8l "1,

bl
″

「

accor(lln n

T、

Sex lヽalc

Diirbetic Patients \on-diabetic
PatientsT、 〕―H

Fenrale 1ヽ〔llc Ircnrale \ Iale Fenrale
% Total

U・SI(41o l(4FD 17

(51.5) (品)|(胤)42日 001(|::)

Yu'11116111 t-rrls I ,rflr, i ,rllr, (4∴ )|(3■ )10(0・0)1品)|(品 )
i4(roo)I,i;0, |*r0oorTotal

19

(100)

28      42

{100)   {100)

245

(100)

ablc(3):[rctlucnc、 21

.-\se Grou
baclcrlal isolalcs   l lsolatcs l I I  H  I M I F I<20可

 20勇 0 >40

Es(.力ご′・′
`・

ノ7′α
`・

θノ′   | 15(28.3) 2 1 13 1 4 ll
う
Ｄ 10

Klehsiellu prteuntortiue i li (11.5) |

つ

¨
6 0   1   2

Proteu,s ntirubili,s | 9(16.98) 2   1    7 D 6 | l 7

S I r a D I o c o c c' u.s ct gu I u c' I i u e 7(13.2) つ ) , 4 0
つ

一
5

P s e utlo n t ot tct.s uc r u gi rt r t.s ct 6(l13) つ 4 | 0 D

Sl uphy'l ococc us e urc u.\ 3(5.66) l
つ

| 0 |
つ

l-otal
53

(100)

10

(19)
43(81)

18

(34)

jD

(66)

,

(5.5)

12

(22.5)

38

(72)

4
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versus I9 nl, for Ty'pe I Dvll particularh, E. cttli anrl Klebsielltt
pneunnnioe ll3 and l2 isol:rtes respectively,l.

According to gencler, (G6 "lr) of these isolates are from
females' urine samples w'hile the nrale samples constitutes (3-l %).
Escherichio coli is the prominent isolates among the female isolates
Il I from 35 isolatesl rvhile Klebsiellu pncunn,tioe is the prectominant
one in male s:rmples 16 from l8 isolatesl.

Consiclering the ,rge of p:rtients, the bacteriir have been
isolated mainlv from the elclerll'cliabetic p:rtients samples [72(Yo lrom
the total isolates are fronr patients >{0 y'e:rrs in comparison lvith 22.5ol, for the nge group 20-39 years ancl 5.5 ,/o for those patients less
than 20 ,vearsl.

Tabl

The above table reveals the frequency of each bacterial
isolates from the urine samples of non-cliabetic patients, clistributed
according to their gender and age groups. As rvith diabetic patients
E. coli still the predominant one ancl form 32 o of the total isolates
particularly among females Ils (30%) isolates from the total 43
(86%)1. Unlike the diabetic sampl es,, Protetts mirqbilis is the seconcl
bacteri:r that isolatecl from non-rliabetic urine samples |24 % of the
isolatesf, lvhile stophl,lssoccus (ureus is on the tope of Gram positive
bacteria that isolatecl from UTIs cases in comparison lvith
Stretrttococcus tgaluctiae in cliabetic UTIs cases.

-l): l'requenc)' of Bacteria that c'tuscd ti'r'Is in non- tliabetic rra cnts.
Name of bacteria No. of isolates Scx ; .{ge groups

Iゝ F <20 20-39 >4()
Esc/「ピ″′ε/r′rr`θノ, 16 32) 1

″
Ｄ , 3

Proteus mirabilis 12 (24) 1 0 4 8
Kl c bs ie I I o p n e u nron iu e 9(18) ，

“ 7 1
”３ 3

Pse u donrc n us u e r u gin os rr 7(14) ，

“
″● 2 一Ｄ

Sta p h.1' I o cocc u s o u re us 4 (8) 1 3 1 3
Streptococc us tt gu I octit e つ

“ (4)
，

“ 1 1 0
Total 50

(100)

7

(14)

43

(86)

4

(8)

16

(32)

30

(60)

5
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DISCUSSION

Consideringtheageofpatients,thepresentstudvrer.ealedthat
the frequencl'of LITIs increases b1' aging. This restrlt relirte(l to the

type of bM. Diabetes llellitus h:rs t*.o t1 pes: T1.pc I tliubetes mellitus

is also called insulin ctepcndent cliabetes mellitus (lDD\l)' T1 pe I

cliabetes tencls to occur in voung, leln individuals, usualll before 30

years of :rge. Approrimately l0% of the patients rrith cliabetes

mellitus harle IDDM. Type II cliabetes mellitus is also referred to as

non-insulin tlepenclent diabetes mellitus (NIDDNI), or adult onset

ctiabetes mellitus (AODM). It is a nretabolic disorcler occurs mostly

in indir.idu:rls over 40 l,eirrs oltl. The incidence of q pe II diabetes

increases n'ith age. lt is ne:rring epiclemic proportions' due to an

increasecl number of elderll people, :r gre:rter prevalence of obesity

and a sedentarl lil'estyle' T1,pe II diabetes once h:rrdh' e\.er struck

before nritlclle age. This fact explains N hv the incidence of UTIs

increases b}. aging,l Since there is a proportional relationship

betrveen tlTis and DNI, considering that the majoritl of the stutlied

patients:rre of Tvpe ll Diabetes Mellitus [12l'

It is obviously that females are more susceptible for UTIs

rather than males due to anatomical and hornronal differences [91.

This fact is true since the observed results indicated to high

frequency among females rather than males. Diabetes nlellitus lead to

an enhancecl susceptibiliq' for UTI' Besides organ complications as

retinopathJ-' nephropathy and neuropathl, infections are common

problems in ttreie patients. UTI complications (e'g', bacteremia' renal

obr."r."., and renal papillary necrosis) occur more often in diabetic

patients [l31. Extensive studies have sho$n that the incidence of

Lacteriuria among girls age 5-14 is l'h-2'h. This incidence increases

to 57o in girls or,er age 10. Thc prevalence of tlre <lisease in females

increases 
"gradualll' 

rvithin time to as high as 10"/o -20o/, in elderly

lvomen. [n lvonren; betrveen the age of 20-40' UTIs as manl' as 507o-

This fact ma1' be tlue to increasing sexual'activity at this periocl of the

female life span rvhichsen'es to increase the chance for bacterial

contamination of the fenrale urethrir [8, l4-151. on the contrary of

this stutly, the patients above 40 )'ears are obsen'ed to be more

susceptibie to Uit. The explanation of this contrast ma1, be related to

thenatureofourconrmuniq,lvhichprohibitsthefreesexualactivity
in addition to muttiple partners rvhich may' limit the arising in UTI as

in other communit)'. Furthermore the hormonat changes nbove 40

)'cars mat' cnlt:tnct' thc ch:rncc for rlevt'loping of ntant' diseascs'

Morcovcr the iurnrunc s),stem bcconrcs $ eak in the e rtrcrnities of liti'

ヽ
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span chle lo the、veakness Of natllral defense nlechanisnls particularly

k‖ ler cens. This makcs the inf21nts and cldcrl)・ pcople nlore
SllSCeptible to infectiOns than others age grollps 141.

It 、vas declared that diabetic fcnlales al・ e 2‐3 tinles more
likely to have UTIs than nOn― diabetic、野・Omen due to,cOmbinatiOn Of
host and 10cal risk factOr and tO sOme.extent an auto ilnmune
process.The present results are cOmpatible with that Ofthe Othel・
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ABSTRACT

Esculetin added at the beginning of culture of Concanavalin― A
stilnulated lymphocytcs sho、 、

.ed a dose― dependent cytoto、 ic effect.

Complete cytotoxiCiり WaS Seen at 62.5μ 卜l escllletin treatment,and

the lethal concentration flfty(Lc50)、 as 7.5μン1.As little as O.25 μM
esctlletin sho、 ved 6.60/O cytoto、 icity compared to thc control. Vヽith

CTLL-16, an IL-2(lependcnt cytotoxic ccn linc, growtll dian't
demonstrate any signiflcant cytolo、itity in the presence of esculetin,

Rather, this cen line sh。、、′ed 8シ6 gro、、th stimulation at O.25 μレ1

csculetin treatmcnt.

In the complcte aHogeneic primary I).nlphoc》
′te cultllre(MLC)

response, complete inhibition 、vas achie、
′ed 、、ith 32 11卜 I eSCuletin,

whereas in the secondaryル lL(〕 ,completc inhibition required 64 μⅣl

esculetin. Fifty percent inhibition of prinlary and secondary MLCs

、vere achieved、 、ith 12 and 20 μⅣl escllletin respectively.
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In tu'o-u'a).-s MLC, it u':rs shou,n that esculetin inhibition irt low' closes
uas partly'clue to ct'totoxicitl':rncl thc inhibition u'as lnainh'clue to
cy'totoxicitv rrt high esculetin doses. The results :rre cliscussecl based
on esculetin effects on the nV:rilability of target sites in immune
effector cells.

INTRODUCTION
Esculetin (6,7-dihy'clroxycoumarin) is a poll'phenolic compouncl

(l). It is a w'ell knon'n inhibitor of the cnzvme lipoxr.genase (Lo) (2-5).
Recently, stuclies of the eft'ects of the compouncl clemonstratecl it's
inhibition of human lvmphocyte prolit-eration ancl human c1'totoxic
h'mphocyte (CTL) generation in vitro (6). The lipoxl,genase inhibitor
esculetin, rvas shou'n to inhibit: lymphoicl and my'eloid stem cells in
vitro (7), granulocl'te-monocy'te colonl' forming cells (clonal
proliferation) in yivo (8),:rs *'ell as tumor cell proliferation (9-11).
The anti-prolifer:rtit'e effects of esculetin ll/ere attributecl to
leukotrienes bios.r'nthesis inhibition as u'ell as to a dose-dependent
inhibition of tyrosine kinase and DNA synthesis (12-13). Recent study
clemonstrzrted a selective zrnti-tumor effect of the compound against
lvmphoitl tumor cell lines (17).In this studr', the ett'ect of esculetin on
proliferating mouse CTL ancl CTLL-16 cy'totoric cell line is further
erplorecl.

MATERIALS AND METHODS

Esculetin

6,7-clihyclroxycoumarin was supplied from Fltrka, AG, Srvitzerland.
The compound w'as dissolvecl in deionized rvater and solubilized rvith
trace amounts of lN soclium hyclroxide. Dilutions of the compound
lvere made rvith clouble strength Clicks meclium ancl usecl in the
experiments.

Mice

Eight rveeks old inbrecl strnins of mice incluclecl: Bl0(H-2b1, Bl0.S(H-
2') ancl Bl0.7R(H-2"). They lvere purchased from Olirc, Ltcl,
Blackthorn, England.

Culture medium

Click's medium (Biochrom, Berlin, FRG) supplemented rvith lOYo
heat inactivated fetal calf serum, l0 mM Heps butfer, 5xl0-' M Z-
mercaptoethanol ancl antibiotics.
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Ccll sllsPcnSi()n

Single cc‖ slispc:lsions、 、
.crc l〕 repared f:・olll splCCns.Thc er).thl・ OCytes

were l、'se(l b、
.thrcc lllinlltes in O.15卜l NH4Clan(1 、、ashed、、ith the

mc(lium.Ce‖ 、iabilit、 、′as chedked with thc cosine―ヽ c、 cllision test.

Concana、 alin A(Con― A)Stimulation

Lymphocytcs of BALB/c、、erc cuiturcd at 2、 1 04 cclis/、、e‖ in a flat

botton1 96-、 e‖ microtitl・ aion plate(Nancc,Roski(lc,Dcnnlark),、 iヽtll

100 11L of Click's medilinl containing 2「 g/nlL Con‐A(pharlllacia,

Upssala, S、、eden). Escιlletin concentrations prepared in 100 μL
medium 、、̀cre replicated onto ccns. lncllbation 、、as at 37° C in a
hlimidifled 5(j/O C02 inCubato:・  lor three da)s. 

・ヽ
iability n as

enumerated by the ⅣlTT‐ assa)(14).Rcsl:lts、 、cre eヽ Pl・essc(l as nlean

土SD.

The CTLL-16 cytoto、 ic T―lymphoc、 te linc、 as cultured at 2x104

cells/■ ell in 100 μL of Click's meclillm in tlle presence of 10 U/mL

interleukin-2(IL-2),(a gift from Dr.Claus Heeg,uni、 ersity of Ulm,

FRC).Treatmenヽ ith esculetin,inclibation,and ProceSSing for ⅣITT―

assay、vcre as sho、、■abo、.e.

Primal・)'Mi、 ed L).mphocyte Culture(Primar》 ―ヽ lLC)

The procedure of Kabelitz and Al― Jorany(6), 、、ith a slight
inodification 、、as foHo、 ed. Rcsponder B10 (H-2b)l卜 nlPhOCytes at

5x105/1nL 、:ere mi、 ed 、.ith 5、 103/nlL B-10. S (H-2｀ )stinl11lator
lymphocytes that 、、ere irradinted at 2000 Ra(:s at :l rate of 518

Rads/minutc(Cs sourcc Nllclcal・ Data,Fl・ankfort,FRC).Tlle celis

、vere distributed at 100 11L/、 vell in a 96-、ven flat bottom plate.

Esculctin concentrations in 100 μL of (〕 lick's mediunn 、vere

replicated onto卜 lLC cens and incubated at 370C in a humidifled 5° /。

C02 inCllbator for three(lays. Six hours before the termination of

ctlltllre,thc celis、 ere puised、 ith O.5 μCi H3_Thymidine(speciflC

activity 6.7 Ci/nlnlole),(Neヽ England Nllcleal・ ,Dreieich,FRC).

Cultures 、vcre harvested onto rllter papcrs using Skatron ceH

harvestcr and 、'ere processed for counting using a Packard liquid

scintillation colinter. Control clllturcs included a responder and

stinlulator cen mixture only.Restilts of triplicate readings、 vere used

to calclllate%illhibition using thc brmula C~T ヽ100,、vllerc C
C

is the control reading and T is the test reading.

つ
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Seconclirr)'-M LC

Prirnary' bulli M LC \1'as prep:rre(l irs lollou's: respon(ler an(l
stimulator cells 50f l0(' cells Ill0(H-2r') ancl 50r10(' cells B.l0.7R (H-
2t') respectivell,. Cells \r'ere cultured in 50 mL of Clicli's nrediunr in
T-75 flasks :rt an upright position, at 37oC, in a hmitlifiecl 5n COz
incubator for 3 days. Cells \vere harl'estecl and viable cells \l'ere
separ:rtecl using Ficoll-h1'paque gradient.

Secondary MLC lvas prep:rre(l by culturing 2xl0i cells/w'ell
recovere(l from primary' bulk-IVILC in 100 pL of medium in a 96-
w'ell, round bottom plzrte in the presence of 5 U/mL lL-z. Esculetin
concentrations prepare(l in 100 pL of medium \l'ere replicated onto
cells, ancl incubatecl fbr 2 days at 37oC in a humiclifiecl 5o/o COz
incubator. Cells $'ere pulsecl rvith 0.5 pCi of rH-TclR ancl processecl
as for primary' MLC. Results of triplicate reirclings n'ere usecl to
calculirte % inhibition.

Trvo-rvay MLC

This lyas clone by culturing 5x10s BALB/c (H-2") ancl 5xl0s viirble
C57 BLl6 (H-2r') Iymphocytes in 100 pL of meclium in a 96-*'ell, flat
bottom plate. Esculetin treatments lvere as abol'e. After 3 days of
incubation, viable, small, blast cells as lvell as non viable cells ryere
enumerated visually using Eosine-Y as the viabilit.v stain. Results
lvere expressed as the mean of triplicate readings.

RESULTS

Esculetin acldecl at the beginning of cultur"e of Con-A stimulatecl
l1'mohocyte close-clespondentll' lv:rs cytotoxic to mitogen stimul:rtecl
cells (Table l). Complete cytotoxicity as revealed by MTT-assa),\r,as
accomplishecl at 62.5-250 pM esculetin. The lethal concentration filty
(Lc50) lvas 7,5 pM for this response, and 95o/o cytotoxicity rvas
achieved at 32 pM (data not shorvn). As little as 0.25 pM esculetin
u'as still cytotoxic (6.601, cytotoxicity) for responding ll,mphocytes.

CTLL-16, a cy'totoxic cell line that clepends on lL-Z for
grolvth, didn't show' any appreciable cytotoxicity. Lc50 for this cell
Iine rvas more than 256 pM (data not shorvn). In adclition, this cell
line shorved stimulation of cell grorvth (8% stimulation), rather than
cytotoxicity at 0.25 pM esculetin concentration.

う
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The inhibition of allogeneic i\'ILC b1'esculetin is sltoun in Figure l.
primarl NILC *irs conrpletely' inhibitctl br 32 pll csctrlctin,, u'ltile
secon(lal'1' I\I'LC required 6J pi\I esculetin filr conrplete inhibition.
Both responses shou,ctl a close-dependent inhibition. Hou'ever, the
primrrry'iVILC \r'ils slightll less affecterl bv esculetin thirn the

seconclirr)' NILC. The calculnted 50'X, inhibition for both prim:rrt'
ancl seconcl:rrt' responses girve 12 pNI .:rncl 20 F\l for them
respectively'.

The inhibition of allogenic tw'o-u'ay' NILC is shon'n in Figure 2.

esculetin, at 12.5 FNI, caused a clecre:rse of the total number of
lymphocytes. Holvever, at thic close, there \l'as a clecrease in small
non l'iable ancl blast 11'mphocl'tes. The efl'ect of esculetin at 25 pM on

viability' of responcling 11'mphocy'tes u':rs similar to the 12.5 pM close

but there \f ils an increase number of clead blrtst h'mphocytes at 50

pM esculetin concentration. The cy'totoxic effect of esculetin \vas

eviclent at 200 ancl 400 pNI esculetin. The viable lvnrphoct'te numbers
at 200 ancl J00 pll *'ere reclucetl to about h:rlf of the number in the

control. Wherens, bl:rst cells that rr'ere nont'iable , \\'ere drasticalll'
incre:rsecl, then killed at the :tbove doses.

Viability of Con A stimulated lymphocytes and CITLL-16 cltotoxic T

cell line in the presence of esculetin

1｀ able l
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Figurc l: N'Iicc primar)' mixed l.v-mphocyte culture (o), responcler Bl0(H-2b),
stimulator 810.S(H-2') ly'mphocytcs, irr:rdiated rvith 2000R. both cells
rvcre nrixed at 5x10'/mL ancl allolved to incubate in the prcsence of
esculetin. Secondary mixed lymphocl'tc culture (.) of B.l0(H-2r'y,and
Ill0.7R, *'ere derivccl from primary bulk culture :rnd expanded in thc
presencc of lL-2, nnd simultaneously trcated rvith esculetin. Pcrcent
inhibition for both responses n'as c:rlculated l'rom triplicate cultures.
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Rcsults are expressecl as llleiln of triplicate readings + SD.

16

ｉ

ｌ
…
１

１１

り

１４

盗

騰

鵬

‘
「
ほ
１１
‐。
レ

。̈」
」

・
一̈

一

，
・
　

　

‐

・

´

ｒ

．

／
一
　

′

●

2CXi

（
　

一
Ｐ
　

一
一
¨
一
」

一

||

‖
||
|        |

,1

11
11

11

1:
:4

Conio lls 40fl



\l- \lustrnsirir rr .1. Sci ヽ
′
()1. 18,1ヽ o4、 2007

DI SC USSI ON

Esculetin, a pol)'phenolic compound th:rt naturallv- occurs in plants
(l) \r'r-rs sholvn to h:rve a cytotoxic effect on Con A responding
ly'mphocvtes. This cvtotoric effcct 1r':ls close-clepenclcnt (Table.l).
CTLL-16 cell Iine incluclecl as :r control clidn't shou' :rny ct'totoxcity
to escule.tin. Whether the cytotoric elfbct of esculetin to Con A.
responcling lymphocl'tes is bz'rsecl on a specific t:rrget site rvhich is
absent in CTLL-16 cell line is not clear at the present time. Horvever,
it may be possible that lL-z, present in CTLL-16 cell line cuture
medium, bypassed the cytotoxic effect of esculetin, hon,ever this
possibility requires further stuclies. In this regarcl, hou,ever, esculetin
\r':rs shorvn to inhibit Tcell activation n,ithout suppressing lL-z
production or IL-2 receptor expression (6). Nonetheless, in the stucly
of Kabelitz and Al-Jorany (6), phytohemaggrutinin \vas usecl as the
nonspecilic mitogen to clerive lymphocyte proliferation, comparecl to
Con-A stimulation used in this stuch,.

The effect of esculetin on complete allogenic NILC u,hich demostr:rtes
the generation of cytotoxic T lymphocl,tes was clear (Figure l). The
cytotoxic eft'ect of the compouncl n,as higher in the primary, response
than the secondarv response. This may be relatecl to the availability
of more target in the primary CTL precursors than in the secondary
response (mostly' CTL eft'ectors). The inhibitor.1,, rather than
ct'totoxic effect at lou' doses of esculetin is rvorth mentioning. As seen
in Figure 2, relating to the response of trvo-lvay MLC, it seems that at
lorv closes of esculetin there is an inhibitory effect, but at higher cloes
the inhibitory effect is mainly clue to cytotoxicity,. The biochemical
basis of inhibitory ancl cytotoxic effects is not knoryn. The report of
clrastic inhibition of alloreactive cytotoxic lymphocy'te p...u.ro.,
(CLP) at 50 pM esculetin reportecl in a previous stucly (6) might be
parth'due to cytotoxicity ancl mostly,clue to inhibition of CLp.
The cle:rr cytotoxicity of generated brast in trre trvo-lva1'MLC is seen
at 200 ancl 400 pM esculetin (Figrlue 2). rnterestingly, at these closes
more blasts are generated (esculetiin ma)' stimulate blast genration
comparecl to controls) then killed.

Blast cells are cytotoxic lymphocyte precursors (CLps) that
eventually develop into effector CTLs. Although esculetin is knolyn to
inhibit Lo enzyme involvecl in leukotrien synthesis (3, l2), anct affect
cell proliferation (7,15-16), it is trnclear rvhether the inhibitory effect,
seen at lorv doses of esculetin, on the generation of effector cytotoxic
T cells is rclatecl to leul<otrienes inhillition. Holvever, as scen in this
sttttll', rnost of the cllbct rnay' bc relatctl to :r specilic tr-aget-clirectecl

17
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c)'totoxicict) (Tablc I ). .\tso.| it is not cle:rr' $ hether csctrletin

inhibition of ccll leuk()tricnes biosr nthcsis is rcllltc(l to it's
c-ytotorici$'. Hon'ever, S-lipoxl'genase (Lo) products prrrticipate in

sign:rl transtltrction mech:rnism in T 11'nrphocYtt's via stimulation of
protein kinase C and cell prolil'eration and esculetin inhibits Lo

products( l8).

Lastll., it is interesting to see the biochcmic:rl basis of the stinrulatorY

ellect of esculetin for CTLL-16 c1'totoxic cell line seen rt lor doses'

The high esculetin doses insensitir it1, of this cell line might bc due to

the presence of lL-2. It $':rs clemonstratecl that IL-2 inducecl DNA

syntiresis *.:rs inhibiterl b1. esculetin an4 thnt sterols and 5-

lipoxl'g"nare proclucts :rre requiretl for the Gl-S phase trnnsition of

Ii-2 dependent llmphoo'te proliferation (I5)'

The invotvenrent of 5-liporlgenase proclttcts antt the effect of this

procluct as prerequist to initiate DNA s1'nthesis' in addition to the

effect of 
"sci,letin 

on lL-2 require intlepth experimentation to reveal

an important target in CTL clonal expansion'

０
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ABSTRACT
In this、vOrk 2‐ c)'anO-5-thiol… 1,3,4-thiadiazole(1)ヽ 'ヽas synthcsizcd fronl thc

rcaction   of   diazonium   salt   Of   2-anlino   -5-thiOl-1,3,4-thiadiazo10

11 ith(KCN/CuCN)and thCn、 vas cOnverted inlo thc hydrazinO dcrivative(2)the
azomethines(3-6)ll・ cre syntheizedヤOm tllc corresponding aη  l aldehydes and
thc hydrazinO derivative(2)。 Reaction of compounds(3-6)1"′ ith acetic anhydridc
LllS 10 azomethine group Opening Jvillg 11‐ accty卜 2-(5-c)′ anO-1,3,4-thhdiazo卜 2-
)l)h)'(Irazinelaり

′10 nlcthyl acetate dcri、 ′atil・ es(7‐ 10).On Otherhand trcatment of
compoun(Is(3-6)、vith 2,4,― dinitrobcnzo)′ l Chioridc gave cOmpolln(ls(11_13),11・ hiCh
upon rcfluxing、 1'ith thiOurca in abs()lutc cthanol in thc prcscncc Of Na2(303

)・lCldec1  1-accけ   1-2-15-cyan● 1,3,4-  thia〔 liazol-2-yl  11)・ dl・azinelmethyl
inlklotllbcarbamate de」 vat市 es(14-16)MOreO■ ′er,thioetllcr dcll、 ′a"ves(17-19)
havc been synthesized by treatrnent of cOmpound(1)、 ith alkyl or aryl halidcs.
Thes)'nthcsized conlpounds lvere cOnflrmcd b).their IR and Uヽ/spectra.

Entct ofsome s)′nthesizcd cOmpOIInds On bactcriastrains、 vas studicd.

INTRODUCTION
Derivatives of l,3,4- thiadiazole are interesting series Of

heterOcyclic compOunds,■vhich have been shOwn tO possess diverse
bio10gical activitics against parasites an(I b21cteria l~5。  Schiff｀ bascs
hをlve also becn sho、 アn as bi01ogicaH》′ vcrSatilc conlpolln(ls having
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Sr ntltesis tlf 2-cr irno-5-thiol-l.J.J-
irctir itr

thirrrlirrzolc tlcrit atir e's itnd cr ltlttrttion rrl'their ,{ntibacterial

.'\btlul-.lrrbbar

antifungal, herbiciclal and plant gro\1th regul:rting properties 6-8'

Furtherlnlol'e, tlerir':rtives of 1,3,.1- thiacliirzolc h:rvc a lf idc rangf of

inclustrial applicittions').\\'e no\\' report on the synthesis of

compouncls derived front 2- cvano' -5- thiol.l.3,{-thiacliazole

comprising \':rrious moieties on position (5) u'ith the purpose of

further inyestigating in the future of their possible antibactcrial and

antifu ngirl activities.
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▼
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EXPERI M ENTAL

Melting points were determined in open capillary tubes
on a Galten Kamp meliing point apparatus anO are
uncorrected. The IR spectra (K Br discs) were recorded with a
Pye - Unicam SP-300 spectrometer. UV spectra were recorded
on Hitachi-2000 spectrophotometer using absolute ethanol as
solVent.

S.t, rt t h e s i s of 2 <t n i rr o- 5 tlt i o I - 1,3,4 - t h i u d i uru I e.

This compouncl \y:ls synthesizecl trccorcling to the methocl
reportecl in the Iiterature') m.p.200 -202 C' [1it.230-232c"""l.

Sytrthesis of 2- cruno -S-tltiol -1,3,4-thiuditrzole (l)
A mixture of 2- amino-S-thiol-1,3,4-thiacliazole (0.01

mole,2.58g) in concentr:rtecl HCI (3ml) w'trs coolecl to 0-5 C" ancl a
cooled sodium nitrite solution (1.5g in l0 ml of rvater) rvas added
clroprvise during (10 min),then an ice-colcl mixture of KCN and
CuCN in rvater u'as aclded droprvise lvith stirring to a solution of the
diazonium salt ot'er (30 min) at 0 Co .

The reaction mixture \yas reflured for(2hrs), then left to cool to
room ternperature,the solicl procluct w'as collected ancl recrystallized
from methanol-u'ater to give compouncl (l), mp280C"(clecp); 60rh
yielcl IR;(v,cm-';z tso (C=N),:2450(S-H) ,1620(C =N); UV(), max
EtOH):224nm,212nm.

S!,nthesis o.f 2-Cylno5 - hydr,,r,,no -1,3,4- thiarliuzole(2)
To a stirrecl solution of compound (l)(0.01 mole, 1.31g) in dry

benzene (10m1), hydrazine hydrate (99%)(l0ml) rvas adcled droprvise
and the mixture rvas refluxecl for(7 hrs) the Excess of benzene and
hydrazine lvere removed under vacuum and the product rvas
collected and recry,stallized from methanol.

M p.30 1 C"(decp) ; 56 %yielcl ; IR(V,c m-' ;S I OOXH,3 | 7 0321 0N H2
3l00NH, ,2100(C=N),;UV ()" max EtOH ) 302 nm,264 nm.

St'nthesis of Shffi buses (3-6).
To a stirring solution of(2)(t.39,0.01 mole) in absolute ethanol

(15m1),the appropriate aldehycle (0.0lmole) lvas addecl, then the
mixture lvas refluxecl for (3hrs) ancl coolecl to room temperature. The
precipitate lvas filtered and recrystallizecl from ethanol-rvater. If the
product oily, it is purified by column chromartography n,ith silica gel
anrl u nrirture of EtOH:l{,0 as clucnt.
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Strrthcsis of2-crano-5-thiol-1.'1.{- thirrdirlzrrlc (lcrilxli\cs iln(t e\xlutl(i(rn of thtir '\ntihxctcl'ilrl
:、 cti、 it、

Conr pou nd(3)(oi11 );80nl,1 icltl; I R(r',cnr 
r 

) :22 1 0( (C=\) 1 630(C=N); l 6l 0

- I 500( C=Ca r'), I 5-10- l -j50( \ 0:),3 I 20( N H ) i t \'( i'

\h(lrrl-,lirl)birr

11l a、

EtOH);33-lnm,282n m'
Compountl({)mp285-287C;73'2, IR,r',,cnr-' ;,22 I 01C'=\ I

,31 00(NH),1 650(C=N), I 580- l'170(C:Car)'2960-2890(C-
Hal);UV(imaxEtOH) :310nm,242nm.
Compouncl(S) 'mp 2g3 C'; 58'Z' l ield:lR ()',cm 'l
:ZtsolC=N1tz20(C=O).3130 (NH), 1650 (C-N),1560-1J90(C=f

Car);LiV(),.nrax EtOH) 3 I 5nm,222nm'
Compounct(6)(oi11 );78'Z,1 ielcl;IR(i,cnr-|):2200(C=N),-3050 ( C- H ar )

I 630(C=N); UV()'. nrax EtOH):283nm,223nm.

Sl,nth esis oJ l l -rcet1' l -2-( S-c.t'urto- 1 ,3 '4-th iudiotol-2-.t'l) hydruz'inel

ur't'lo ntalh.l'l ucetulc ( 7- I 0).

To a stirred solution of an appropriate schilT b:rses (-1-6) in benzene

(l5nrl),a Solution of :rcetic :rnhy'dridc (0.005mo1e,0'51 gm)in benzene

(lOnrl) u'as irtlcletl droplr ise. The nli\ture l'as refluxed for one

hour.After cooling,colored crl st:rls tl'ere precipit:rtecl and

rec ry's tll:rizetl from benzene.

Compouncl (7) m.p3l0C'(clecp);{5%;1 ielcl IR(\'cm-r);1720

(C:Oester),1660(C:Oamide)2980-2870(C-Halph.),2190 (C=N)'3210

NH); UV(}.max EtOH ) :32 2nnt,261.
Compouncl (8) nr.p 300 C';(decp); 56"h f ield;IR (\',cm-') 2200

(C=N),33 I 0(NH) ; (i,nr:rx EtOH):32 I n m,237n m'

bonrpountl (9) m.p 273C(decp);31"/o ) ield; lR (Vcm-'):

I 700(C:Oster), I 620:(C:Onmide),29 I 0.2800(C-Halph-)
2lI5(C=N),3100 (NH);UV(imax EtOH):325, nm, 26{ nnt'

Compouncl ( l0)m.p290C"(decp);{7%of ield ; IR(V,cm):1730

(C-Oester),1650(C=Oamide),2970-2880 (C-Halph)'-2210 (C=N)'

3250(NH), (i.max EtOH):383nm,278nm.

51'rtthesis oJ N-(chloro nrcthyl)-N-(5-c1'otro-1,3,4'thiozol-2-

y l) accto hx- d rt zi d e t I t i o ureu( I I - I 3)

To a stirring solution of an appropriate(3-6) (0'005mole) in dry

benzene(l5ml),2-4tlinitro benzoll chloride (0'005mo1e,1'l3gm)in

benzene(l0ml) $'as adcled drop$'ise , then the mirture rvas refluxed

for one hour, zrfter cooling crystals \vere precipitated ancl

rec ry'st:rll ized front benzene.

Compound (l l) m.p(211-273C");78'h f ield;lR(v,cm-r)
()"max

; I 680(C=Oamicle)2 I 50(C=N)'3300(N H)780(C-Cl);

EtOH):31Innr,205 nm'
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Compound (12)

oヽl.18.1ヽ o4.200'

m.P(249-250C° ),70(D/0)'ield;IR(v,cm~1)
1665(C=Oami〔 le),2210(C≡ N),3190(NH);770(C‐ CI) ()・max  E10H)
:332n■1,212nm.                          _
Compollnd   (13)   moP(287-289c° );74(D/。 )′ield   ;IR(v,cm‐

1)

1670(C=OAmi(le),2185(C≡N),3230(NH),(C― Cl); (λmax  E10H):
373nlll,81 nm.

こr′′r/1″S′s(√ /ノー″
`ι
4r-2-「―り'″′7ο′,3,イ rヵ lirr″′″zομ2づり〃ノ′rrr・″z′″62/ι′リイ

ル′′′rrrpr/rθε″′。ι″″′″′′″イーノの′
A   m破 tllre   of   corresponcled   compouncls(11‐ 13)

(0.005mol)thiOurea (0.005)and anil)′(lrous socli1lm carbornate

(0.005mol)in absOlllte ethanol(20ml)waS renuxed for 4hrs with
stirringe and the precipitate(l crystals of(14-16)were flltered

Compolind(14)m.P(206-208c);650/O yield;IR(、 ア,cm~l):3400-3470
(NH2),1690(C=0),1610-1530(C=Car),3050(C― Har),670(C― S);UV(λ
max E10H)307nm,225mm。
Compound(15)m.p(267‐ 269c°);410/O yield;.IR(v,cm‐

1):3500‐
3420

(NH2),1650(C=0),1590-1480(C=Car)3090(C― Har),650(C― S)

;UV(λmax EtOH)360nm,277nm・
Compound (16) m.p(303-305c°);51%)yielcI;IR(v,cm‐

:):344-3390

(NH2),1670(C=0),1600。 1500(C=Car)3100(C― Har),690(C― S),
3150(NH);(λmax E10H)330nm,262nm.

5ン′7J/1ι Sな 9/5-rrr′り′′ヵ′の―r,J,ィ _r/r′αrrliα zθ′ι-2-“″ιθ″′rr・〃″″7-
F"Gι′2`rα′′″οε

`rr′

″′.

To a solution of KOH(0。 01 mOle)in(10 ml)ethanol and
compolind(0001mole,1。 13gm)waS added,tOa m破ture of alkyl or or
aryl halide(0。 01 mOle)in ethanol the mixture was rettllxed for(3
hrS),atter that the m破 ture was acidifle(I with dilllte hydrochloric

acid.The product、 vas coHected as oily after purifncation by cululnllln

chromatogarphy using silica gel and ethanol as elllent.

Compound (17) oily ; 63% yield; IR(v,cm‐
1):2012

(C≡N),1650(C=N),2970-2888(C― Halpll);UV(え max  E10H)321nm,
283nm.
Compouncl (18) oily;580/O  yield,  IR(v,cm‐ 1):2100 (C≡ N),
1650(C=N),2990…2870(C―H alph);UV,(え max EtOH)308nm,245 nm
Conlpound  (19) Oil)ア ;51%  yield,IR(v,cm・ ):2100(C≡ N),
1670(C=N),2985-2895(C― H alph);UV,(え nlax E10H)301nm,225nm.
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S1nlhcsir ol 2-c1:rno-5-thiol- I.-1.-l- thiurliazolc rlcrir atir cs itnrl er ;tlrt:rtion of th(ir Antil)flctcrirlI

tlctil it! 
,'.b(lul-.lrbbur

RESULTS AND DISCUSSIONS

Nelv 1,3,{- thi:rdiazolc tlerivatives cont:rining ci nno moiet)' }vere

prep2lre(l lbllo*ing the reaction sequences clepicted in scheme l.The

itarting nr:rteri:rl for thc s1 nthesis of the targetetl contpountls is 2-

cyano-a-mercilpto -1,3,J- thiadiazole (l ) u hiclr rlirs prep2rre(l b1' the

reaction of the corresponding tli:rzoniunr salt of 2-amino -5-thiol-

1,3,.1- thi:rzole rvith KCN /CuCN. Thc IR spectrunr sho*ecl the C=N

stretching nbsorption near 2150 cnr-'.UV spectrum shorved trvo

intense :rbsorption m:rxim:r :rt 224 nnl anrl 212 nm u hich tentevely

attributecl to n---fl" and [l- +fl" electronic transitions respectively.

Reaction bet*'een correspondecl conrpound (l) and h1'clrazine

hyclrate :rfforded the hyclrazino derivative (2) in good f ield' The

structure of (2) uas confirmed bl the prcsence of NH,NH2 stretching

vibrations at 3100 cm-r irnd 3170-32 l0cm-r respectivel}', in addition to

the bancl:rt 2l00cm-l for the C = N absorption bond. LrV spectrum

exhibitecl tl'o clistingu ishable marimir near 302 nm :rnd 264 nm

rvhich cle:rrh. (tuc to n--fl" ltntt fl--- fl trirnsitions (recl shifi)
respectively. Conclensrrtion of the hydrazino deril':rtive (2) $'ith ar1'l

aldehy'cles in absolute ethanol gave the Schiff s bases (3-6)' The

formation of these Schiff bases rvas indicated by' the presence in their
IR spectr:r of the azomethine (CH:N) stretching band at 1630-

l650cm-r ,combined rvith the disappear:rnce of the NH2

stretching bancls.The UV spectr:r of the Schiff bases mostll' shon'ecl

trvo intense nraxima at 283-334 nm and 222-282 nrn uhich belong to

n -, fI. and fl--- fI. trasitions respectively.
The reaction of Schiff bases(3-6) rlith acetic anhl'dride in dry

benzene affordecl the ct eriva tives(7- l0). The appearance of IR nerv

absorption bands in general in regions 3100-3250cm-"1700-l730cm-'

and 1620-1680 cm-r uere tentativel.v- belone to NH, C=O(ester) and

"C=O(amide) respectivell'.
The compounds (7-10) were formetl through the follorving

mechanism (scheme 2).
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R NH一 N=cH Ar+H3CttO

H3Cイ
0

R一NHプ
 |I CH3

Ar―‐HC―O H CH3
0

N一 N

R=   
く
s>cN

HO

湘

＝

＝

＝

ＩＶ

OH

O

Scheme 2

AIso,reaction of the above Sclli∬ bases(3‐6)、'ith 2,4‐ dinitro

benzoyl chloride and subsequent reactions of above reaction products

(11‐ 13)、vith thiOurea、 vere carried out.

I1/1orever treatlnent of Schit's baSes、vith the above acid chloride

results in the formation of(11-13)in whiC1l the two gl・ oups(cl and
ArCO)were introduced in the same step of the reaction.This reaction

、vas foHo、ved by disappearance ofabsorption bands at 1630-1650 cnl‐
1

anc1  770-780  cm‐ ldue  to  C=O  and (C― Cl) moieties.
The reaction proceeds by the attack of the azomethine nitrogen at the
C=O of benzoyl chloride displacing the chloride as chloricle anion
ancl forming
the iminium cation.Holvever,iminium cation is unstable, so the Cl
attacked *N*=C moiety ancl afforclecl the more stable covalentty
bonded compounds(l I -1 3)
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Sr ntlrcsis .l l-cr:rrto-5-thiol-l.J.J- tlriirrlilzolc rlcrir lttir e s ittttl e r:tlrt:tti.tt ol tltcit' \rltibactcri:rl

itctil it\
.\bdul-.labbrtr

N一 N                                N一 N

NC―
く
s〉

NH―N=CHAr+片 coO~

Ar

N一 N

NC一く  |― cH―‐Arヽ
CI

ハヽ「

(scheme 3)

N'Ioreover, the reaction of proclucts (l l-13) \l ith thiourea

alTordecl thioureas products (14-16) so, heating compounds (11-13) i

under reflux with thiourea in the presence of Na2CO3 for 'lhrs lecl

the nucleophilic substitution of Cl bY nitrogen of thiourea and

compounds(14-16) rvere formed through the follou'ing mechanism

(scheme 3).
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+ Na2C03 - NaS― ―ス(`NH   →
. NaHCC)3

NH2

Ar

、「 ~3H―A―一―(キ

ーーN    l__N―

   s
tsルN:響

 くNH/
Ar

CN一

H2N

<
NH

NH2

Scheme 3

These compounds (1 4-16) lyere characterizecl b1, their IR ancl

UV spectra. Nerv doublet absorption b:rnds in the region 3150-3500

cm-' rl'ere attributecl to NHz and NH functionzrl moieties. Other

charactcristic bancls in the region 650-690 cm-' correlatecl to C-S

moiety. Moreover the band of c-cl around 770-780 cm-' has

disappearecl.

UV spectra of compouncls (l 4-16) shorvecl intense bancls at 307-360

nm and 225-262 nm rvhich belong to n--fI. ancl fl--rfl" transitions

respectively.

Finally,compoun(l (1) rvas also allorved to react lvith alkyl or ary,l

halicles

the prescence of KOH to give the corresponding thioether clerivatives

(17-19). The reaction is followecl by clisappearance of SH bancl at
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S1 ntlresis of 2-cr:rrro-5-tlriol-1.J.{- thirrdiazolc dcrilirtir cs anrl cr aluirtion of the ir Antibilcterirtl

actir itl 
Abtlul- 'llt'b:tr

2390cnr-rrrnd appearilnce of t\r'o or three b:rn(ls at 2999-2870 clue to

C‐ H aliphatic stl・ ctching of tllc ac)lc,10iCtト

UV spectruni sho*,etl tu'o mnxinra at 301-321 nnl :rnd 225'283

nm (lue to n----'fI" ancl fl---+ft"electronic transitions respectirely.

Table (l) shon,ecl compound Al h:rs high inhibition toNard

staph.
Aurous but compound A5 shou'ed high inhibition to*'arcl

protens niruhbillis.While (A6) sho$'ecl high inhibition .

on the otherhancl compounds(A4-AS) haveno inhibition

torverecl E.coliw'hile Al0 has no inhibition tou'ered stoph'

Aurous.

Tallle -l: The biokr I actir itr lirr conr undS(1‐ 10)

_=no inhibition.+=(3-6)mm.十 ■=(7-10)mm.

+++=(ll-15)mm.

Coml)ollnd
NO. aurou

Proteus
nrirabbilis

1  1      ++ |  ~「 F

4
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ABSTRACT

The rese:rrch has depend on how' to increase the efficiencv of
Mel frequencv Cepstrum coefficient (MFCC) technique in speal(er

identification process using the issued voice signal transmittecl by'

speaker. The sl,stem has been appliecl on 18 person an(l \f ith constant
text, and close set. The aver:rge results of iclentification for the latter
o'A" are (83.331%), ancl for the latter "B" are (72.22%), and so on

rvith 'oD" are (66.667"h). The system has proved high etficiency.

INTRODUCTTON
Speaker recognitiotr is the process of automatically' recognizing

lyho is speaking on the basis of individual information includecl in
speech waves. This technique makes it possible to use the speaker's
t,oice to veril.v their identity and control access to services such as

voice clialing, banking by telephone, telephone shopping, database

access services, information services, voice mail, securih' c.ontrol lor
confidcntial information areas, ancl remote access to computers.

The goal of this project is to build a simple, yet complete and

representative uutontcttic spetlier recognititttr s),stem. Due to the

Iimitecl space, u'e rvill ottll' test our system on a verv small (bttt
already non-trit'ial) speech clatabase. Therc are l8 male speakers,

labelecl from Spl to Spl8. All speakers utterecl tlre sume single digit
once in a troining session and once in a testing sessiott later on.. The
vocabulary of digit is usecl very often in testing speaker recognition
bccausc of its alllllicabilit;, to tllillly secttrit;' ;rpplications. F<tr

つ
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examplc,i users have to spcak a PIN (Personnl lrlentification Number)
in order to gain :lccess to the laboratorv tloor. or users havc to speak
their cre'clit card nunrber over the telephone line. Bv checliing the
t'oice char:rcteristics of the input utterlnce using iln automatic
spe:rker recognition svstetrr sintilar tn tlre one that u e u'ill develop,
the st'stem is able to:rdd an extra level of securitl'lll.

Speaker Recognition sl'stems
Digital processing techniques are olten the first step in u,hat is

essentially'a prrttern recognition problem. This depicted in Fig(l). As
seen in this figure, A representation (pattern vector) of speech signal
is obt:rin using digital speech processing techniques u'hich preserve
the feature of speech signal that are relevant to speaker identify,. The
resulting pattern is compare to prel'iously preparecl reference
pattern ancl subsequent tlecision logic is userl to nrake a choice among
available :rlternatives [2l.

,-\l- )lusttnsirir l ,1. Sci

Inptrt
Voice

Reference

Pattem

Comparison

\ ril. tli. No l. 2(X)r

IdentificationSignal
processing

Decision
logic

Fig-l: sho*' pattern recognition s1'stem[21.

Freq uency domoin purumeter
Most usetul pararneter in speech recognition are fbund in

frequency domain. The vocal tract produces signals that are more
consistently and easily analyzed spectrally'than in the time domain. The
comlnon rnodel of speech prodr-rction in'n'olving a noise or periodic wave
fonn exciting a vocal tract f-rlter corresponds well to separate spectral
rnodel for excitation and for the vocal tract. Repeated the utterances by
one speaker of a sentence often differ considerably in the tirne domain
while rernaining quite similar in the fiequency domain. The hearing
mechanism appear to pay rnuch lnore attention to spectral aspect of
speech (e.g. the arnplitude distribution in frequency) than to phase or
timing aspect. For these reason. Spectral analysis is used primarily to
extract relevant parameter from speech signal[2].

ヽ
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t'sing of Frcqucrrcr l)onririn Fcaturc of Fast Forrricr Tr:rnslilrnt:ttion to llecrlgnizc the Yoice

Signrr ls o I Sltcrt l.crs

,'\hmcd

t'l c I -Ji' c t1 u e n ct' s c u I i n g
Researchers have undertal(en ps),'choacoLlstic experirnental \\'ork to

derive trequency scales that attenrpt to urodel the natural respottse of the

hurrrarr perceptLlal sy'sterr-r, since the cochlea of the itrrrer ear acts as a

spectrLlut analyzer. The courplex urechanislr-l of the inner ear ar"rd auditorl'
rler\,'e implies that the perceptual attributes of soLltlds at clifterent
fi'equencies rnay not be entirely sirnple or linear in nature.

The cochlea in oLlr aLlditory systern acts as if it u'as rrade up of
overlappin_q filters having bandwidths eqr,ral to the critical bandrvidth [3].
So the sl<ill of fiequency scaling is used to rnap linear frequencf into
hurnan perception. Mel-fieqLrency scale is sr-rcl'r a kind of perceptually
rnotivated scale, rvhich is Iinear below I kHz, and logarithn-ric above. One

Mel is defined as one thousand of the pitch of a I kHz tone. As r,i'ith all
atternpts, it is hoped that the Mel scale tnore closelv rnodels the

sensitivity of the huntan ear than a purell, linear scale ancl provides tbr
greater discrirlinatory capability beti.r'een speech segments. Mel-scale
fi'eqr"rency analysis has been rvidely r-rsed in current speech recognition
systern. It can be approxirnated by equation ( 1 )[a]:

βφ=′ノ25ノィノザ/7θの (1)

Where B is the Mel-frequency scale,/is the linear frequency'. Given that
tlie DFT (Default Fourier Transforrnation) of the inpr"rt signal in equation
(2) [a]:

′ヽ-1

Ftzrl=Σ F(■)'4'
.r'=0

And we detlne Mel-fi'equency filter bank rvith p filters ni 0:1,2,...,p),
where filter rn is triangr.rlar filter shown in the ftg.(2).

(2), 0≦ I≦ Ⅳ

Fig-2: Mel-frequcncl' Filtcr bankl-11.
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Each FFT (Fast For-rrier Transfbnnatiorr) rnagnitude coefflcient is
rnr-rltiplied b1'the corre-spondin-9 frlter gain and thc rcsr.rlts accLll-nLllated. It
can be cornputed as equation (3) [a]:

\ -l l

M,=Il.y,,(,,)l H,er) , o< j<p
il =l)

Wlrere H.i[k] is the transfbr firnction of filter.l.

Frrs′ Fr7″″′″″乃・″″ψ″″″′′θ″
The cliscretc. Fourier tr:rnsfornr of ./(.r) is[5]:

(4)

う
、
ツ

F(〃 )=Σ /(■ )ピ
ギ讀ハ`

=ヽ0

This is more commonly written151.
.\'-l

F(tr) =lf {*1w'1^ (5)
_r=( )

Where I'I', - u'i2z \

And rr'{ for k:0,......,N-l are called N16 root of unitl', there are callecl
because in complex arithmetic (ll';)\-1 for all k. there are vertices of
regular polvgon inscribed in the unit of the complex plan rvith one
vertex at (1,0). Fig.(3) shou root of unitl'for N=2, N=2 and N:8.
graphed in complex plane.

Fig-3: shorv root of uni(r'for N:2, N=2 :rncl N=8 [5].

Suppose rve have a signal u,ith N sample value nnd N is an
integer of porver of trvo, the first separator f(x) into subsequences
each rvith (N/2) sample [51.
Consist of even number point inf(.r), ancl the second of odcl number
points. Writing x:2r rvhen x is even, ancl -u:2r*l rvhen s is odd. The
DFT (default Fourier transform) may be recast as[6]:

I-r :) -1

F(tt)=+i.fer)w',;'" +*I ./'(2r+l)rr'{r'-r"' (u)

Suppose N:2nt
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／

０
０

A.fter pcriod (rn), F(u+nr) n'ill be.
t tt-l I t,t

F 1tt + ttt) - -t 7../ t:r)ll',:," - .Llr ;,,,L.1 e, . lt ll','i,"
2il1 uu, "' 2nt r:,.

Eq.(8) ond Eq.(9) curt he e-rpress ets

F(tr')= H(u)+G(tr)
Flrt+trt)= Y(u)-G(u)

(9)

(|())

{ 1 1 )

Cepstrurn Anulysis
Cepstrum analysis is tr form of spectr"al anah'sis lvhere the

output is the Fourier translbrm of the log of the magnitude spectrum
of the input lvnveform [71. This procedure h-as cleveloped in an

attempt to m:rke a non-linear system more lineirr. Natur:rl11'

occurring partials in a frequency spectrtlm are often slightll'
inharmonic, :rntl the cepstrum attempts to mediate this effect by

using the log spectrum. The name cepstrum comes from reversing
the first four letters in the lvord 'uspectrum", inclic:tting :r moclilied
spectrum. The inclepenclent l'ariable relzrtecl to the cepstrum
transforln has been called 'uquefrency"', itnd since this'r'ariable is ver\'
closely relatecl to time it is acceptable to refer to this variable as time.
The Mel-frequencv cepstrum is then the cliscrete cosine transform of
the p filter outputs. It's clescribed as equation (12)l8l:

Cf= (12)

RESULTS AND DISCUSSION
The search involves analyzing and processing of voice signals

using fast Fourier transformation lvhich tr:rnslbrms the signal from
time domain to frequency domain. A system has been suggested for
iclentifying a speaker belong to set of spealiers consists of (18) person

with fixed text, and close set. After the speech signal has been extract
and isolated it from the noise backgrouncl, \ve has go to the
distinguishing merits of the speakers using Mel frequency Cepstrum
coetlicient (MI.CC) me thotl rvith making some changcs to gt't
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accrlrilte recognition. This nretho(ls is consirtct'e(l one of t[e nrost
useful ancl elllcient nrcthotls in speaker recognition techniques an(l it
is basecl on knon'ing the variation in voice signal *it frequency ancl it
is:rn ex:rmple of simulnting to the hunr:rn air and its response. Fig.(a)
illustrates the suggest methotls to ertract features thirt used in this
research.

Fr''rri ard

C c'pstrunr coe ftlc i ent Lou porr er Spectrunr

I--- ------rj Average Energl'nragnitude 
I

Fig-J: shou'the neu'\IFCC ntethod

The used methocl is different from traclitional methods usecl
in this field that is rlone b1' aclcling the average value of average value
of the energ)' magnitude usecl in first step mentionecl in the figure
above, The N{FCC algorithm suggests in this research can be
summarized as follow':

background.

C:rlculate the Average Energt' magnitude rr'ith rectangular
rvindorv of [Y=30 Samples
Calculate the fast fourier transform for the energv of voice section
of length 100 samples, and Logarithm of the pow,er spectru m (Log
(r0).

figures (5,6,7,8,9) illustr:rte the steps.

ヽ
／
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Fig(9): illustrated Cepstrum coefficient

After completing the distinguishable merits of the extractecl
signal , comparison process for the test file u,ith the reference
template is achieved, rvhere each reference template consist of five
test file rvhich has been recorcl in clifferent times n'ith an average
11025 sample/second, 8 bit, mono. The maximum selection matching
betlveen the test file and the save data base for each person is irtentify
recognition.

The system has been appliecl with 18 persons (ail of male
gender), the results of identification for the u,oruls (ei, bi ancl cli), the
pronunciation of w'ords 66A"r"8" and "D" \yere as follo*'. Table(l12
and 3) that rve have referred to in the appenclices Al , A2, ancl 43.
From the tables (1,2 and 3), the average ratios of identification are
clarified in table(4).
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Fig(8): illustratecl logarithm of Pouer spectrunr in fig(7)
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The result of recognition change

iclentification; hon'ever the system

recognition of Persons.
The result of oper:rtion has proved that, the

methotls hzrs increased the efficiencl' of the s)'stem

r\hrncd

tios of itlcntification

rrs tvpe of tvorcl thtrt trsing in
proved gootl efficiencf in

(4blc

used of these
:rnd th:rt these

Letter Cl bi

The rt'erage Ratio of Identitication 83.334°/。 72.22°/。 66。 6670/0

results are clistinguish by having :r good ability in identiff ing the

iclentitl' of speaker in comparison b1' tradition methods.
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ABSTRACT

Composition,shapc,size,naturc and女〕rnlation of the intcrstcnar grains
has posed a real dilcmma for astronolners in particular and scicntist in general.

The nature of this grains still unlino、 n preciscllr since thc first recognition that

grains cxist somc 70 )・ears agoo Although many ObServational data have been

obtaincd,especiany during thc 1960's and 1970's still there lvas littlc agreement

anlong astronomers about the natllrc〔ind conlposition of the intersteHar grains.

ヽヽ
・
c lla、 c in■'cstigatcd the normalized cxtinction for four stars, using lnicrobial

grain modcl introduced by Fred Hoylc and Vヽickramasinghe.ヽ rヽc have sholl・ ed

that data on normalizcd cxtinction of thesc region Πlight be、 1・eH cxplained by

bacterial grain modcl.

INTRODUCTION

Most of the interstellar medium is comprised of hydrogen and
helium. The chemical elements Carbon, Nitrogen, Ox1'gen and Neon
make up a total relative abundance to Hydrogen by number
approximately l0-3. Magnesium, Silicon, S_ulphur and Iron make a

total relative abunclance of about l0-a to l0-s (l)..

A wicle range of materials involving carbon, nitrogen' oxygen
in various combinations rvith hydrogen, remains in the fielcl of
possible grain compositions. One dielectric type of such material is
organic grain, made up of a mixture of organic molecules and/or bio
chcmicals. Sir Frccl IIovlc anrl Prol'essor Cllratttlra \\'icliranrasinghc
b:tck in the 1970's (').,ve.e the first scicntists establishing that most of
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the intcrstellrrr grxins arc org,nic/biological. org.nic nrolccules ha'e
bcen detcctcrl in the intcrstcll:rr metliunr b' r:rrlio astronoruers for
some years. Nlolecules such as nrethanol at 8-31 r\lHz. formic acicl at
1638.805 NIHz (2), the total number bf interstellar molecules
disco'ered until no*' excderls one hundretl. These disco'eries have
paved the uat for org:rnic nrzrterials to share the fieltl rvith the
inorg:rnic nraterial as a nr:r.jor contributor to the interstellar material.
The interstell:rr metliunr, in gener:rl, cont:rins solicl grlins, radicals,
molecules,, ions, together u,ith ultra violet photons have overall
conditions in the dens nrolecul:rr clouds thnt fa'our condensation of
compler o rga n ics.

Amino:rcitls such irs:rlirnine, glutanric ircid, praline and gll,cine
rvere detected in )Iurchison meteorite. It is essential th:rt about
3xl0l,l gm of amino acids coukl h:rve been depositetl on Earth by
meteoritic influr during the time from thc origin of the Earth to the
time u hen life is thought to have begun (3).

The average hrdrogen nrass densitr. in the solar
2xl0-:J g* .rn'i. The nunrber clensiiy of hvdrogen
this mass clensiq' is l.2atonr cm-'. The marimunr
the available grain forming material is 2.6x10-:6 gm

neigh bourhood
corresponding
special density
cm.

・‐Ｓ

ｔ０

０ｆ

Observations of the material (gas and dust) l1.ing betrveen
Earth and the centre of the galaxl, shou, absorption of light, lvhich is
rvavelength dependent. There is an absorption bancl at Iambda
lvavelength 2.4 micron due to carbon monoxide and another broacler
absorption at 3.4 micron, rvhich is duc to CH stretching. The 2,4-
micron absorption can be explained by the presence ofCO in gaseous
phase, the 3.4-micron absorption is much larger than be attributed to
gaseous CH or other CH bands in other gaseous org:rnic molecules.
Hence the 3,4-micron absorption must be attributed to linkages
present in solid particles apparentll, of org:rnic nature. ln the
beginning. of the I980's Cardiff group started using completely
different type of material to explain the extinction produced by the
interstellar grains. This material u'as biological i.e. possibry bacteria.
The first step u'as to find the refractive intlex (RI) of the postulatetl
grain; bacteria under astronomical conditions. It is u.ell knorvn that
under normal condition on earth, about tryo third of the volume of a
bacterial cell is occupied by free u,ater rvith RI of I.39. A dry
bacterium (renroving all the rvater from the cell) has a RI of 1.167.

45



Thc l'hrsic:rl l'ropcrtics ol'lnte rstcllirr l)rrst

A LI, H ussian

Thc' :rr':tilirble :rbunclitnces of elentents in the interstellar
mecliunr will be sufficient lor this t1'pc of grilin, carbon an(l oxygen
atonrs are equally rrbunclant in biologictl material, antl on the other
hancl oxvgen atoms:ire nearly trvice as abundant as cilrbon in cosmic
material. It is knolvn also thzrt most of the interstellar carbon is tied
up in grains. From these tlvo factors it follolvs that one oxygen atom
is left over'for every' carbon atom present in biologiczrl material
proviclecl the grains are bircteria t)'pe.

There are vast number bacteri:rl species, mnking it very
clifficult to deternrine strictly ll'eightecl size clistribution, therefore
selection criteria is neeclecl. Hoyle ancl Wickrantasinghe(a) usecl a

procedure to restrict the sample to spore-forming bacteria. A
question might be asked about the ability of bncteria surviving the
harsh conditions in interstellur space, u'hich is clue to the belief that
most biotic m:rteri:rls lvoulcl have been destroyed at n temperature of
250"C. Microorganisms can surviye as rvell as groly at temperatures
dow'n to -18'C (5), rvhilst survival alone accurse for freeze-clried
micro organisms at temperatures of only a lell' clegrees above
absolute zero. Microorganisms can survive temperatures above
350'C ancl c:rn grol\' at 250'C (6). Survival ancl grorvth of bacteria
uncler extreme conditions of high closes of radiation, laly rvater
activity, high values of aciclity, very lalv pressure conclitions, etc., are
n'ell knolvn and clocumented in the literature.In this paper , the
observation clirta of four st:rrs ancl the trverage of it lvill be analyzed
and comparecl u'ith Hoyle's bacterial model .

THE ULTRAVIOLET PROBLEM
Space-travelling individual bacteria lvould be susceptible to

deactivation ancl clamage from the ultraviolet light of stars, and this
lyas already knorvn in the first decades of the 20th century.Becquerel
(7) criticised microbial moclel on the basis of possible ultraviolet
damage of space-travelling microbes, and similar criticisms \vere
repeated ever since, even in modern times (8). These arguments are
either flalvecl or highly insecure, holvever. Even under normal
labor:rto11' conditions microorganisms are not readily killecl by
ultraviolet, thev are mostly de:rctivatecl due to the dimerization of
pyrimicline bases. No genetic information is lost in the process and in
many inst:rnces the clamage can be repaired by the operation of
specialised enzy'mic systems. Dimerization of bases distorts the DNA
configuration and has the effect of impeding transcription. Exposure
of UV irracliated bacteri:r to visible sunlight is knolvn to promote
rellair. So also cloes the holcling of ultritviolet-irratliatetl cclls in the
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clark in non-nutrient buft'ers, the rcpnir in this ctrse being mediated
by' the operation of a _darli repair_ nrcchnnisnr. No clat:r erists at the
present time relating directl.v- to the effects of ultraviolet irradiation
on b:rcterin under crvogenic conditions and in the :rbsence of air and
wilter, con(litions such as u'ould appll in interplanetarl', or
interstellar spirce. lt shoulcl also be pointed out thurt nricroorganisms
are easily shielded agrrinst ultrar iolet light. Incleed molecular clouds
in thc galaxl are highll' efl'ectit e in this respect, both in cutting out
the glare of ultraviolet r:rdiation and permitting the grol'th of
protective mirntles arounrl bircteri:rl particles. Thin skins of
carbonised m:rteri:rl around individual bacteria., onh 0.02 lm thick,
u'ould also efl'ectively' block the damaging ultraviolet light (9).

IONISING RADIATION ancl HARDYHOOD OF BACTERIA
On the n'hole microbiological research of the past l0 r'ears has

sholyn that microorganisms rre renrarkablv space-hardy.
Thermophiles are present at temper:rtures above boiling point of
rvater in oce:rnic thermnl vents, and as tve have:rlreadt'pointed out,
entire ecologies of psvchrophilic and psychrotrophic microorganisms
are present in the frozen u':lstes of Antarctic:r. A formidable tot:rl
mass of microbes also erists at great clepths in the Earths crust, some
8 km belorv the surface, greater than the biomass :rt the surf:rce (10).
A species of phototrophic sulfirr bacteriunr has been recently
recovered from the Black Se:r that can perform photos] nthesis at
exceeclingly' lou' light levels, approaching near total darkness (lI).
There are bacteria (e.g., Deinococcus radiodurans) that thrive rvithin
the cores of nuclear re:rctors (12). Such bacteria perform the amazing
feat of using nn enzynle system to repair DNA damage, in cases
where it is estimated that the DNA experienced as manv as a million
breaks in its helical structure, Nlost modern obiections to microbial
model have been based on argunlents relating to cosmic ray survival
(8)-it being claimed that cosmic ray exposures in space over
hunclreds of thousands "of )'ears u'oukl prove fatal for
microorganisms. These criticisms are ag:rin insecu re and, moreover,
fail to take account of the fact that the replicative porver of bacteria is
so great that onl1, a minute (_10_21) survival is required at each
regeneration site betrveen periods of freeze-dried clormancy in the
interstella r medium.

Ionising radiation linrits viability b1' dislodging electrons,
causing bond breaks in the DNA, and by forming reactive free
radicals. The radiation doses that seriously compromise viabilitl.in
cultures depend criticalh' on the particular b:rctcrial species, antl as

ntcntionetl earlier sonrc spccics such as l]. subtlis nntl D. radiodurans
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rrc nlorc resistnnt th:rn others. ln vegetatil'e cultures. under
laboratorl'conditions, doses equil'alent to 2 Nlrnd hate been found to
limit residual viabilitl' of Streptococcus faeciuim b1' a factor of l0-6
(13), rvhereas similar tloses have little, or no elTect on cultures of D.

radiodurans or Micrococcus iadiophilus ( l -l). The closes of ionising
radiation received bl a bacterium in intcrplanet:rry spirce rvithin the
sol:rr system clepcnds on dist:rnce from the sun zrnd the phase of solar
activitl', being highest at times ne:rr the peali of the sol:rr sunspot
c1'cle. ln il recent NASA/LDEF (Long Duration Exposure Facilig)
erperiment, clirect exposure of spores of B. subtilis to unshielded
solar radi:rtion for 2107 clal's rvas lbuncl to lead to significant rates of
su rvival ( l5).

The survival of conrmon species of bacteria ne:rr the Earth_s
orbit lbr about zr dec:rde therefore seems n'ell-attested. The dose of
cosmic rays received by a naked b:rcterium in a t1'pical location in
interstellar space, over n timescale of a million vears, ciln at present
be only verl'poorly estimated. It is possibl"v.' in the r:rnge l0--15 NIrad
per million years. Doses of this order are of course higher than the
doses that have been delivered to laboratory cultures l'here survival
is lvell-attested. Yet the exposure conditions in space, u'here tn'o
successive cosmic ray ionizing el'ents llre sep:rratecl b1' about 100

vears, rvoukl be dramatic:rlly difl'erent from those pertaining to the
l:rboratory experiments.

Most of the data on irradiation of bacteria have been obtained
in the context of food steriliza tion.It is found that the oxidising effects
of free radicals, particularl-v OH_ causes over 90o/o of DNA damage,
and so reclucing H2O content rvoulcl drastically reduce the lethal
effects of ionising radi:rtion, Ionizing radiation delivered under
anaerobic conditions n'ith lorv 02 pressures is also found to climinish
DNA damage. Lorv temperatures :rlso go in the same direction by
immobilising and preventing the diffusion of free radicals. Much
morc work is urgently needed to be clonc by cryobiologists to resolve
these important issues, A lolr' flux of ionising r:rdiation in space
clelivered over astronomical tinrescnles to . clormant freeze-dried
bacteria (in the absence of H2O and air) would perhaps bear no
comparison rvith equivalent doses on vegetative cultures in the
laboratory. The nearest terrestrial analogue might be for microbial
spores that have been exposed to the natural radio activitl'of rocks
for geological timescales. lndeed viable cultures of bacteria have been

recovered from ice drills going back 500,000 years, from isolates in
amber over 25-40 million years(I6), and from 120 .million-year-old
rrrnterial (17). Similarly bncteria havc bccn reco't,crccl in salt crt'stals
fronr a Nclv lVlcxico salt nrine datetl at 250 million vears( l8). 'l'hc
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present d:r)' (lose rnte of ionising radiation on the li:rrth arising from
naturnl ratlioactir itv is in the rangc 0,1-l ratl pcr vcar, Thcsc llell-
attestecl recoveries of tlormant bacterin/ spores irfter 108 vears must
therefore inrpll'tolerance to ionising radiation rrith total doses ln the
range _10-100 NIrad.

IVIORE EVIDENCE OF NIICROBIOLOGT' OTiTSIDE.
THEEARTH

We have discussecl earlier hon nrodern microbiology' has
yieldecl a rvealth of neu' cliscoveries relating to _unearthlr properties_
of m ic roorga n isnrs,

Furthermore, from recent explorations of the solar s)'stem lle
know th:rt other planetarv bodies besides Earth might hal'e
conclitions :rppropri:rte to sen e as habitats for microbial life. For
instance, the Jovian satellite Europir, u ith grou ing evidence of its
subsurlirce oceans bene:rth a frozen crust. provitles man),
opportunities for a highll' developecl microbiota. Life may even be
present in the clouds of Venus. Whilst the surface of \,-enus is too hot
to sustain life, there is an intriguing possibilitt' of an aerobiologv
thriving in the Venusian clouds. Dirk Schulze-Nlakuch and his
colleagues hal'e recentll'pointed out that 30 miles above the surface
there are droplets of rvater :rnrl chemical tell-tale signs of life. Thel
had expectetl to fintl high levels of carbon monoxide. but instead
founcl hydrogen sulphide :rnd sulphur dioxide, gases normally not
found together :rnd :rlso carbonvl sulphide, a gas so diflicult to
produce bl,inorganic chemistrl'that it is generallv considered to be a
marker for living organisms. Likeu ise rr ith nerr er,itlence of liquid
rvater on Mars, there could be plentl, of scope for microbial life in
secluded subsurface niches. There are several recent reports of genes
that appear to be older, rvhen dated b1' the rate of sequence variation,
than the composite systems or species, in rvhose genomes they are
included(19) .Other reports shon' that genes required b1 more highly
evolved species ma]' resicle rvithout evident function in the genomes of
prokaryotes or viruses(2O). One cannot help, but notice that these
findings corroborate the concept of cosmic bacteria and cosmic genes

THE LIIICROBIAL MODE
In iatc 1970s, Pro■  Sir Fred Hoyle and Pro■  Chandra

Wickramasinghe and Jabir,(21)have argued that interstenar grains

have a biogenic origin, being generalll' similar in character to
terrestrial nr icroorganisms. Thel' first :rrgued that interstellar
extinction rlata ovcr the visual *avcband coultl bc erplained rvith
rernarkablc prccision bl tcrrcstrial15,dclernrinctl sizc tlistribution ol'

ヽ()18 oヽ42(,0'
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spirce fornring b:rcteri:r, provi(le(l
.\LI. Hu:siitrr

ilccount is taken of thc e\':rcuation

interstellar grains are clistributed betu'een three main classes of
particles(22).
l- Bacterial grains in the form of long hollow neeclles n'ith cavities
due to evacuation of water. The al'er:]ge refractive inclex (m) has
been tirken to be m:n-ik, lvhere n is equirl to 1.149, l.16 ancl 1,167
and k is varied in the range 0.0 To 0.25 u'ith mean radius:l/3 7r m.

2- Graphite spherical particles of mean rndius 0.02 p m and complex
refr:rctive inclex is lvavelength dependent.
3- Small clielectric spheres, of r:rclius 0.041rm, and complex refractive
inclex varied lvith lvavelength.
In the three-component ntoclel the sm:rller clielectric component lvas
iclentified lvith mycoplasmas ancl the graphite spheres \l'ere taken to
be degr:rdecl bacterial cells(23).

Jabir, (22) ltave used this model ancl the Mie formulae to
compute the extinction properties of the spherical grain species of
component 2 itncl 3 ancl the corresponcling lormulae for infinite
cylinders to compute the properties of cylindrical bacterial grains
species of component I.The combinecl extinction behavior of the
three component model \yere calculated accorcling to the
expression(22):

of free rvater under interstellar conclition. Later proposetl that

け 器 雪識 掘識 (1)

Where Q.,, the efficiency factor for extinction ancl )-=1.8/rm-r
and lvg ancl lvcl are the lveighting parameters specifiecl such that the
contribution from incliviclual species to the extinction at )"-r =1.8 pm-l
are in the ratio(22)z
Hollorv need le( I ) : graph ite(2) : dielectric sph eres(3)
1.0: wg: wd.¨¨¨ .̈。 (2)

The total extinction coefficient calculated from equation (l)
, and then normalized to obtain (22):

u=\,=-'! 
= A+ Be(u)E(B-r,) 'o(rr) """"(3)

Where EQ. - r') refers to the extinction in magnitude betrveen a
rvavelength 2 and the l band of the photometric UBV system.
E(B - v) is the (B -.r') colour excess in magnitude, and A and B are trvo
normalization factors chosen so as to give trvo specified values of
normalized extinction tlvo specific lvavelengths.
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RESULTS AND DISCLJSSIoN
Fig (l) ,(2), (3), ({) and (5) shorvs plots of obscrred norm:tlized

extinction dattr for HDl6-l-3J0, HDl67{02.HD1689-ll,HDl65582 and
'the :rve'ragc of it fittecl u'ith nricrobial model of interstellar clust
grains thnt obt:rined bl using equation l.

It u'as found here that the best fit bct* een H D l611340
observation:rl data and microbial morlel tyas for.nlr =1.16-0.015i of
long hollou needle shape bacteria u itlr meirn rlctius 0.337r m, zrs

shorvn in fig.( I ).
From studfing Graphite spheres of mean refractive index

m2=n-ik, r:rdius 0.02 7r rn and dielectric particle grains of mean
refractive inclex mr=1.5-0.0i , mean r:rdius 0.01 r m, the refractive
inclices of the sphericnl graphite grttins rr,ere l'aried u ith u':rvelength,
The relative proportion of three component bacterial model i.e.
hollorv neeclle: graphite: dielectric spheres are defined as u,b: tvg :

lvcl : ancl the contributions of each component ilre in the ratio 1.0
:0.007:0,02 respectiveh', normaliz:rtion is to
Am= 5 irt i.-r : J.2 pm -r

Anr: l0 at ).-r =7.6 pnr -l

Ancl for HD167402 It *'as lbund here th:rt the best fit bet*.een
observational clat:r :rnd nricrobinl model u,as for nr, =1.16-0.015i of
long hollow needle shape bacteri:r rvith mean radius 0.33 r m, as

shorvn in fig.(2). From studving Graphite spheres of mean refractive
inclex m,:n-ik, r:rclius 0.02 rr m irnd dielectric pirrticle grains of mean
refractive index m.:1.5-0,0i , nrean radius 0.0{ 7i m, the refractive
indices of the spherical graphite grains rvere varied rvith rvavelength.
The relative proportion of three contponent bacterial model i.e.
hollory needle: graphite: dielectric spheres are clefined as rvb : lvg :

rvd : and the contributions of e:rch component :lre in the ratio 1.0
:0.02:0.02 respectivelt', norm:rlization is to

Am: 3 at I-r : 3.4 pm -r

Am: 6 at l.-r = 6.3 pm -r

And for HDl6894l It u'as found here that the best fit betrveen
observational data and microbial model w:rs for nr1 =1,16-0.015i of
long hollorv needle shape bacteria u,ith mean radius 0.337r m, as

shorvn in fig.(3). From studying Graphite spheres of mean refractive
index m2=n-ik, radius 0.02 1tm and dielectric particle grains of mean
refractive index m,-1.5-0.0i , ntean radius 0.04 7r m, the refractive
indices of the spherical graphite grains *'ere varied rvith t,avelength.
The relative proportion of three component bacterial motlel i,e.
hollorr nccrllc: gr:rphite : diclcctric splrcrcs :rrc rlcl'irrcrl :rs s b : lg :

Ｃ
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w(l : and the contributions of c ch cotnponent
:0.04:0.02 respectivcl\', normalization is to
Am= 2 at L-r = 3.1 pm -l

. "-l - -lam=t lrt /!:/pm

ALl. IIlrssiln

irre in tho r:rtio 1.0

Ancl for HD165582 It uas founcl here th:rt the best fit betlveen
observational data :rnd nricrobial motlel rvas for nt1 =1.16-0.015i of
long holloll' needle shtrpe bacteria u'ith nrean r:rclius 0.33 7i m, as

shorvn in fig.(4). From stuclf ing Graphite spheres of mean refractive
index nr,:n-ik, r:rdius 0.021 m and tlielectric particle gr:rins of mean

refr:rctive index m,=1.5-0.0i , nte:rn radius 0.0{ 7r m, the refr:rctive
indices of the spherical graphite gr:rins uere variecl rr ith rvavelength.
The relative proportion of three component bacterial model i.e.
hollorv needle: graphite: clielectric spheres are defined as lvb : rvg :

nd : and the contributions of each component irre in the r:rtio 1.0

:0.0135:0.02 respectively, normalization is to
Am= ,l at i"-r = 3.7 pm -r

Anr= 8 :rt ],-r - 7.3 pnr-'

And lbr the mean of four regain it rvas lbuncl here thnt the best
fit betx'een obsenrational data:rnd microbial model $'as for nr,:1.16-
0.015i of long hollorv needle shape bacteria rvith mean radius
0.337r m, as sho*'n in fig.(S). From studying Graphite spheres of mean

refractive index nr,=n-ik, radius 0.027r m and dielectric particle
grnins of mean refractive inclex mr-l.i-0,0' , mean radius 0.04 7r m,

the refractive indices of the spherical graphite gr:rins n'ere variecl
u'ith w'avelength. The relative proportion of three component
bacterial model i,e. hollolv needle: graphite: dielectric spheres are
defined as rvb : rvg : rvd : and the contributions of each component
are in the ratio I .0 :0.0135:0.02 respectively , normalization is to
Am= 2 at ?,-r - 3.1 pm -r

Am= 6.9 :rt 1.-r: 7 pm-l
From lig, (l), (2), (3), (4) and (5) it is obvious that thcrc is a

very close agreement betrveen the observed extinction and microbial
moclel, With some simple differences because of disuniform
distribution of grains and the diffc・ rences in the densitT and vollime

ofgrains.
When the 2175A'bunrp rvas first detectcd, Hoyle and

Wickramasinghe(24) immediatell' suggested that the feature rvas
produced by interstellar graphite grains, rvhich rvere taken to be

degraded bacterial cell. Since that time graphite has become the most
rvidely accepted explanation for the bump. It has been sho*'n also by
Fitzpatrik antl N{assa(25) that in atltli{ion to thc brrnrp, graphitc

つ
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nlo(lcl is also protluce thc rrptrrrn scen in thc ]lilkr lriu' extinction
curve antl about half the selective extinction in the visual region
.Thel. fountl ir good irgreement u ith obserr':rtion:rl data of extinction
in the infrarecl u avebirntl.

CONCGUSIONS

It is obvious from our resutts thnt terrestrial freeze-dried
b:rcteria under interstell:rr condition h:rt'e ir simil:rr optical properties
to that of interstell:rr ctust gr:rins and the 2 t 75A0 interstellar
absorption fe:rture , is due to the degradntion of biological material to
carbon rvhich causes:r strong:rbsorption in st:rr light .

Computation of the detailed opticnl properties of four regions
and the average of it over the rvaveb:rntl 2 pm -'< ),-' < 8 pm -l for
three biologicnlll' derived components of this model is shol'n to be in
close agreement u'ith the observationnl dat:r of interstellar dust .
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ABSTRACT

ln this rvork the effects of coherent radiation (Laser) and
incoherent radiation (Halogen lamp) during the electrochemical
etching process on the structural characteristics of n-type PSi
s:rmples rvere investigated. The porosity values lyere measured by
clepending on the microstructure analyses and Gravimetric
measurements. Surface morphology, layer thickness, pore diameter,
pore shape, w'all thickness ancl etching rate \vere studied by
clcpending on Scanning electron-microscopic (SEM) images.

Keywords: Porous Silicon, Illurnination, SEM Inrages.

INTRODUCTION

Uhlir and Turner [l| first described the formation of porous
silicon layers (PSLs) on silicon electrodes in hydrofluoric acid
electrolytes under anodic bias in l956.The discover-r' of a form of PSi
ll'ith photolunrinescence efficiency much higher than that of bulk Si
h:rs led to a IIurry of research :rctivity [2l.Tlterefbre this m:rterial has
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beconre poptllilr betlr cen scientists rn(l cntcrs in vlrious important

applicati,uns. C:rnhanl et al l3l]' rcported thtrt thc bulk Si can be made

,rii..opo.ou, (pore $'idth 5'20 nm), mesoporolrs (pore $'iclth 20-500

nm; or ri't,,..opo.ou, (pore u'idth > 500 nm), depencling upon etching

contlitions. Tlre photo-electrochemic:rl etching tlrkes adl.antage of the

rectifyingnatureofthesenriconcluctor/liqtridjunctionlillumination
in...o..i thc etching rate at n-Si []l' Thiinissen et al [5] illustrated

thnt the illumination of the si sampte during or after the etching

processknorr,ntobe:rfurtherfreeetchingP:rranleter.rvhichc:rnbe
usecl to nroclify the P-Si la1'er morphologl'
In this lr ork, u'e report the inlluencc of lrrscr antl hllogen lantp

illumination on tlte structur:rl properties of n-t1'pe PSi samples

during the etching Proccss.

EXPERIⅣIENTAL

Cr1'stalline nafer of n-t1'pe Silicon *'ith resistivitl of 0'2 fl'cm'

508 pm thickness, and (lll) orientation uere used as starting

substrates. The substrates \1'ere cut into rect:rngles \\ith areas of 1

cm2. The native oxitle \\'as cleaned in a mixture of HF and H:O (l:2)'

After chemicirl treatment, 0.1 pm-thick Al lrrl'ers $ ere deposited, b1'

using an ev:rporation methocl, on the backsides of the $':rfer. Photo-

elect"rochemical etching then performed in a mirture {8"/o (l:l) HF-

Ethanol:rtroonrtenrperaturebl'usingaPtelectrode'Currentof'10
mA/cmr was appliecl for l0 min; Samples $ ere illunrin:rted in trvo

u'avs in the firsi, using a h:rtogen lamp (Philips Diachronic'' l2 V' ancl

f Ori W) n'ithout fitter and in the secoml b1 (810 nm,2 \\') diode laser'

The etchetl area of sample lvas 0.6 "t' fot both cases'

The structural properties: porositl-, surface morphology' layer

thickness, pore diameter' rvall thickness' pore shape and etching rate

measurecl. These measurements $,ere achieved b1 depending on

scanningelectronicnricroscopy(SEN,I)inrages(Leo-1550).Voltageis
gi.'en oi.each photo (5 kV). Samples tilted by' 60 degrees' i'e' rve arc

iorking at an eilge of the sampte. The SEM magnification values \Yere

(5.45 f, x_l2.gg1 x). These images rverc performed in lnstitute for

Biologic-and Nano-svstems (IBN2), Germanr'. $'here the samples are

send into this institute by the fast post (DHL) and it recei'ed b1' Dr.

Hans Bohn, I'hich is achievecl the first SEN{ examination (Top-r'ie$')

at history 2212t2007, then the second SEM examination (Edge-vierv)

achievecl at historl, 261312007. we received the results also via the fast

post.
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lr.estrlts ancr Disc.ssion 
S,'alr' otlal'

In this p:rper, \\'e attempt:rchiel'ing comparative stucll,of
morphologic:rl properties of PSi s:rmples producerl bl' photo-
electrochenrical etching using il cliode laser ancl halogen Iamp;
therefore ll'e have kept all p:rrameters constant, except the source of
illumination, as sholvn in tzrbles (l). Figures (1,2) shon's edge-r,iet'
and top-vierv SEM images for formed PSi Iayer u'ith
PEC etching process at etching conclitions as reportecl in table (l).

Eたルlirag r″″

From SEM

Eンθ/2′/7gRα′g==11
r

im:rges, and using simple equation [ ]:

Where r/ is the lat'er thickness, I is the etching tirne. We can calculate
the etching rate l'alues for formed PSi lay'er w'ith laser beam and n,ith
halogen lamp radi:rtion (rvhite light) as shorvn in table (l).
We c:rn note the follolving:
l. The etching r:rte of tbrmecl PSi Iayer rvith incoherent light rvas
bigger than that rvith coherent light.
2.ln both two cases the values of etching rate is various from position
to other for same sample.

We attribute the first result to clependence of etching rate on
generated electron-hole pairs ancl the latter depend upon the
illumination pow'er. In halogen lamp case, the charge carriers *'ill
generate in tlvo modes, photo ancl thermal generation. For more
cletails see Ref. 16,71.
The number of charge carriers (n) lvhich ryas necessar)' to dissolve
one silicon atonr, ryas calculated [7]: as

′=r777,J
θグ,ろ

Where Vp is the dissolvecl
the mass of a Si atom, dri is
density.

()

(2)

volume, e is the elementa.y .t n.gei m5; is
the density of Si and "I is the photocurrent

While in laser case, the photo-generated electron-hole pairs only,
because the temperature rise is very little and seems too lolv to cause
a sufficiently large thermal enhancement of the etch rate. For more
details, see Rel [8].
The number of charge carriers rvhich \yas necessary to dissolve one
silicon atorn, n,as calculirted as [8]:
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Where, P is the po*'er of the laser, /tl is tlre energv of photon, nnd t, is

the frequencl of the l:rser :rntl A, is the nuntber of photons irradinted
on silicon rvnfer per unit tinre.
The densitl' of electron-hole pairs (G) generated per unit time given
b1' [8]:
G = UN r.... (+)

ry is the quantum coefficient of Si, ty'picalll 0.78 at 810 nm [91.
Bl using equurtions (2 and 3) the required numbers of generated holes
for etching process b1' halogcn lamp radiation larger than that b1

laser beam. This result is reinforcecl b1 16,7,81.
We can clariff ing the second result especialll for c:rse of

halogen lamp, that the etching rate $'ere vnrf ing according to
coefficient of absorptiotr s.hich is depend on the uavelength, and
since the 'r1 hite light consist of range of u:rvelengths the photo-
generated electron-hole pairs rvill create in r':rrious positions antl in
clifferent depths.
While in l:rser clse, there is one rvuvelength. Thc u'afer Si rvith a

smooth surface etched initiallf in three possible wavs, trr o spreading
out along the surface from the center, and one into the Si rvafer. The
etching can st:rrt at various points in the center of the irradiated area
because this area receil'ed most intense light; therefore, the resultant
magnitude of etching rate in center is higher than that of other
directions. In fact, the etching rates llill diminish continuously from
the center of the laser be:rnr to its periphery. For more details, see

Ref.lel.

Surfuce ntorphology

Thc PSi sanrples Ibrnrecl u'ith incohcrent and coherent
illumination have rough surfzrces as shou'n in SEM images. Horvever,
in same time, rve can mark from these images; the surface of
composed PSi layer rvith halogen lamp radiation is rougher than that
formed in laser beam state. This phenomenon considered as result
from the dependence of rough surface upon illumination porver. This
result srrpportedby Sejoon and Deuk 16l.
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Porositt'

The valqe of porosity (P) fbr both t\\,'o cases calculated
by the Gravirr-retric ffreasLlret-neltts as

D _ lllt - lll.

nlt - n|\

Sirbah, C)tl:n

I0l:
(s)

Where, nr1 and n'lr flr'e the u,eights of sample befbre and atter etching
process. rr.3 iS the ueight of the sarnple after reutoving the PSi [ayer'.

We obsen,e frott-t the reportecl l'alues of tbrmed PSi lay'er in table (1),
the porosity value of tabricated PSi la1'er with halogen lamp radiation
larger than that i,r'ith laser bearn. This resr-rlt is support rvith surface
rougliness, u'hich investigated fl'om SEM irrrages. We think the reason for
this result is large nr,rmber of pores in etched sarnple ri,'ith halogen is
possess large chatrce tbr the grorving dr"re to available bi-eger nurnber of
holes, rvhile in case of laser this nurnber is less. This result is supported
by' Sejoon a.ncl Lehnrann l6,l0f .

Pore diameter ond shape

The front side illumination, lead to a u'ide scatter in diameters
and shapes of pore of the etched samples. For our samples, lve can
note from SEM images, the number of pores of the formed PSi layer
rvith rvhite light is decreases, lvhile the diameter of the pores is
increases. The reverse is true in laser beam state. The pore shape in
first case is cylindrical lvhile in the seconcl state is rectangular. We
attribute these results to depenclence of distance behveen neighborecl
pores on the initial positions of the pores, rvhich is relying on the local
efficiency in capturing minority carriers, and the latter is depending
on the penetration depth of incident radiation. The penetration depth
relying on the rvavelength of employed radiation. In additionally the
carriers which are generated cleeply in the bulk promote the pore
grolvth at the tips, lvhereas near surface generation leads to Iateral
grorvth of the pores. Farther, in both cases we observe the pore
diameter rvas varied oyer the length of the pore, this result refer to
the important role of illumination intensity in determine the pore
diameter. The clegeneration of pore shape is most probably olving to
minority carriers penetrating the region betrveen the pores, lvhich
leads to enhancecl etching of the pore rvalls. These results are
consistent with 17, l1l.
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Luyer thickncss

- From SEI\I images, rvc can note the follou ing:
l- Incoherent light-assist:rnce lor PSi fornration is proclucing

l:r1'cr thicker than that u'ith coherent light.
2- In both tuo cases, the lzry'er consists of tu'o l:rvers nanoporous

and macroprous lay'er.
For constant puranreters, \l'e can erplain the first result that the layer
thickness founcl to be a line:rr function of u'irvelength and porver of
used illumin:rtion.\!'hile \r'e believe th:rt the nrlrcroporous layer
obtained in the n-t1'pe Si u'nfer anoclizecl uncler illumination is clue to
the fact th:rt after il nanoporous layer of feu' nricronreter is lbrmecl,
Iight is not completell' receivecl b1' tleepest la1'ers and therefore the
macroporous l:rver is fornred in darkness. These results are
reinforced bv l7,l I l.

l4tull tltickness

From SENI images, the thickness of pore *':rll of the formed PSi
laver n'ith halogen lamp radiation is thinner th:rn the thickness of
pore u'all of fabricatecl sample *'ith laser beam. We attributecl this
result to dependence of thickness of pore u'all on tenrperature. In
case of halogen lamp racliation, the lost pon'er as heat is 6001, (for
more cletails see Re/ tl2l) from total po\l'er densitr' (166.66 Vcm2).
and hence the tenrperature of sample u'ill rising during the formation
into a sulficient magnitude to cause a noticeable thermal
enhancement for etching rate for n'alls betrveen tn'o pores, rvhile lve
expect in laser case u'ith pol\'er density' (3.33 \\7cmr) the temperature
is not enough to cause any' thermal enhirncement in etching rate.. In
addition, lve can estimate according to *'all thickness l'alues that the
ivalls in first case contain nano- particles u'ith size smaller than that
in second case. These results are sponsored b"v I l, l3,l4l.

Table- I : Illu.stratc the structural propcrties of lbrmed porous silicon l:r1'er at
const:rnt par:rnreters. Current dcnsitl'({0 mA/cnr';, Et.hing tinrc (10 min) ancl

HF Consternation (l :1 H F-Ethanol) :tt roonr tempcrature.

Sirnrple
No.

Prosit)'

((%))

Surfacc
morphologr

La1 er
thickness

(rrru)

l)ore
d it nreter

(trnr)

l'ore
sha pc

Vヽa‖

thickncss

(lim)

Etching

rate

(lin/min)

lllumination
source

1 66 roughncss 8 0.36-1.l c、 lindrical 0.18-
2.18

0.8 Lnser

つ ８５

　

　

一

:1l o rc

rough ncs、

24 0.57-2 l rectangular 0.01-
0.66

|

Halogen
lirrnp

2.4
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Fig-2: sEM Im:rgcs of formed porous silicon la1'er $'ith H:tlogen lantp

ra6iltion (w.hite fiifrt) at 10 rnin,.lgmA/cm2, 1:1HF-Ethanol. a- edgc-r'ieu'' b-

toP-r'ierv.
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C O\CLTiSIo\

Thc obt:rinerl results sho* th:rt the structurnl properties of PSi
l:ryer tlepentls upon the u ave length :rnrl polr er of employed
illumination. ln halogen lanrp, the surface roughness, laver thickness,
porosit)', and pore clizrmeter are higher thirn these nleasured in the
casc of lirse r illunrinatctl. The silicon nano-sizes in the case of
incoherent radiation are smaller than that obtained in other c:rse.
The ainrs of this * ork not the comp:rrison betn een the effect of laser
and halogen radiation on PEC etching process, but rather, n,e aims
vin this u'ork to conrp:rrison bet*'een the effect of high and lolv porver
clensit.l' of illumination on this process. On the other hand, the using
of lvhite light :rnd the laser, pro'ided us *'ith information as reporteti
pre'iouslv:rbout the effect of monochromatic light (laser) ancl the
light *hich is inclucle range of *a'elengths on properties of resulted
material (porous silicon),
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ABSTRACT

Steganographf is the art and science of hiding information into

cligital meclia for the purpose of identification, annotation, and

copy'right, In a u':rv that prevents the outside observer from
recognizing the present of hiding information. In the current
research, :r design and implementation for inr:rge's Steganogr:rphy

system basetl on Least Significant Bits mechanism u as presented

an<I discussed. The performance of the hiding tert system rYas

considered up to 2-bits hiding rates' A neu'adaptive Least-Significant
Bit mcthocl $:rs suggested, inrplenlented and tested, that based on the

idea of the substitution criteria. The restrlt hal'e indicating a good

hiding perfornrance.

INTRODUCTION
Steganographl', :r u'orcl derived from Greek meaning "covered

rvriting" rvhich hiding of a secret message inside another message so

that no one can detect the secret message[ll. Steganography is the art
antl science of hiding information into digital media for the purpose of
identification, annotittion, and copl'right. In a u'av that prevents the

outside observer front recognizing thc prcscllt of hidden
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infornuttion l 2 l. Established businesses hirvc atloptetl staganograptry'
for covert communication; artists h:rve clone the s:tme for intellectu:rl
property protection from consunlers ancl aclverting agencies[31. The
advant:rge of steg:rnogrnphy is that messages clo not attract attention
to themselves, to messengers, or to recipientsl4l. Steganography plal'
an increasingly important role in present time connectecl society, as

the clemancl for covert communications ancl cligital copyright
protections continues to rise, so, the aim of this research is to hicle a
secret nlessage inside irn image lvithout any clistortion to the image or
change image's size. A popular method for Steganography in cligital
images involves the use of least significant bits [21.

TYPES OF STEGANOGRAPHY
Nlodern Steganography iclentifies tu'o main classification schemes

for the sorting of algorithms. The first distinguishes algorithms basecl

on file t)'pe. The seconcl, more ll'iclell' usecl scheme categorizes basecl

on embeclding method [31.

EIVIBEDDI\IG D.4Trl
OI/ER''IEIT'
No*'adavs Steganography is most olten associated lvith embedding
information (data) in some form of electronic meclia[31. Trvo files are
required rvhen one lvishes to hide clata insicle another file. The cover-
object or cover-medium is the carrier of the message and this coulcl
be an image, video, audio, text, or some other digital media, the
second one is the embedcled message u'hich is the message(coulcl be

text, an image, or auclio) to be hiclclen in the coyer meclium. A Stego-
key is a private-key, used to embecl the nressage in the cover-meclium
and a Stego-object(Stego-medium) is createcl once the message is

successfully hidclen in the cover-meclium[ll.

ETTBEDDING AND HIDING TECHNIQUE
The first step in embecltling ancl hiding information is to pass both

the secret message ancl the coyer message into the encoder. Inside the,
encoder, one or several protocols rvill be implemented to embed the
secret information into the cover message[51.

The contrast of all embedding methods, lvhere secret information is

aclcled to a specific cover by applying an embedding algorithm, some

steganographic applications generate a cligital object only for the
purpose of being a cover for secret communication[61. An object such
as bmp file is the original cover object rvith the secret information
embeclcled inside. This object looks no different front the original
cover ob.ject or otherrvise a third p:rrt1' attacker might be nble to
cletect tltat it has enrbecldctl inforrnationl5l. It citn t:rke atlvantage ot'
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t6e limitecl po\\'er of the httman vistrirl svstenl (H\-S), \f ith this

reitson, an)' plain te\t, cipher text, inrage ancl irnY other media that

can be encodecl into a bit stream can be hidclen in a digital image[71.

In this research rl'e h:rve usecl the most popular cligital image

encoding techniques used todaf is the Least Significant Bit Insertion

(LSB).
Least signific:rnt bit insertion nrethotl is b1' far the most populnr of

the cocling techniques used for cligital inrages. Bv trsing the LSB of

eirch by,tel8 bits) in an inrage for a secret nress:lge' one can store I bit

in eoci, pixel for S-bit imageslSl. ln the current research, rr clesign

:rncl implementation for imirge's Steg:rnographv sYstenl basecl on le:rst

significant bits ntech:tnisnt \\'2ls presentecl ancl cliscussecl. An image

file (baby image) stored bv using bitmap (.Bmp) format u'as utilizecl.

The perfornrance of the hiding sl'stem lvas consiclered up to 2-bits

hicling rltios. A ne\1' :rclaptive lezrst significnnt bit method lvas

sugge-stecl, implemented ancl tested, so, the new' nlethod based on the

iclea of the substitution criteriir'

STEG,IIiAI }sIS
Steganzrly,sis is the art and science of stopping or tletecting the use of

all steganographic techniques that mentionecl before. In steganalysis,

the goal is to be able to compare the cover-object, the stego-object

and-any possible portions of the stego-kef in an effort to intercept,

anall,ze ancl / or clestroY the secret conlmtlnic:rtion[71. There are

man), $'a)'s to check ancl cletect the presence of a hidden message

throigh itatistical nn:rlysis and one of them is to do a histogram

analysis on an image[91.
In the present rr;ork, such considerations have been taken both

subjective ancl objective el'aluations. The subjectil'e method often

depencls on the human visual system (HVS), rvhereas the objective

measure allos,s to conrpare clifferent techniques \1 ith fired analytical

methocls[10], some of these used estimators are:

l. Stancl:rrd <Ievi:rtion nlezlsure given b1':

…。(1)σ′=(S")`=

the average of x; given by ! rt'here x, is a variable,

…(2)二 =Σ毛′に)
′=0

I is thc total nuntber ol'a variablcs anclTr(.r,) is the protrabilitl'of (.r-,) ilt the svstettr of

variables[ 0].
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2. Me:rn- Square Error Criterion
A statistical estimate lor the error th:rt nrat'be introtlucetl betu'een

,rn)' t$'o pixels in the stego-ob.iect and origin:rl can be obtained
from[2,I l]:

a,',',,,'(r..r')= l(.t..r')- l(.t.r ).... .....(3)

w'here I(x,y)antl i(x,.1,1the vulues of pixel in the original image antl
stego-imzrge at position (t;,) respectivelr'.

Tlre total mean square errors (MSE) for image of size (fY-rNI) given
b、':

lバf=+ΣΣ釧が←J

also u'e can estimate the root mean square's errot' (R}ISR) as follorvs

[2,1] l:

R,\1sn = r/l7SE ...........(5)

SUGGESTED ALGORITHM
The current implementation is done by using N{icrosoft Visual Basic

program lvhich can be described by the next block cliagram:
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Stego-image

Binary' Digital 51 stenr

Extract、 ハLrrange ttrst 2bits into strcalll ofbits

Conversion process

Figurc l. Block Di:rgram llepresents the Suggested Algorithm
(a)Hiding algorithm (b)Extracted Hiding information algorithnr

(b)

Secret i\'lessage

lJinarr Digital S1'stenr

Hiding process

Dcci11lal S、 stclll

Stego-inrage

Binarl' Digital Sr stenr
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\\'e c:rn illustrnte the figure ils follou's:

I. Hiding Algorithm
The suggested algorithm to hicle a text ln BMP- image b:rsecl on

taking 2-LSB from each image pixel t'alttes. This perlorm :rs follolvs:
l. Input BMP-image.

2. Convert each image pixel v:rlue-from clecimzrl system into binary
digital system.
3. Input the text message, then convert each symbols into binary
number, each symbols representecl by 8-bits.
4. Then, each 8 bits in the text will be separatecl into 4 part each part
contain 2 bits. Then hide each 2 bits part in LSB in the image
pixel.
5. Output stego-imnge.
6. End

2. Extracted hicling information Algorithm
Start decoding algorithm as follolvs:
l. Input stego-image.
2. Convert each image element into binary sy'stem.

3. Extract from each image element first 2 bits (LSB). Then arrange
these data into a stream of bits.
4. Divicle the stream of bits into blocks each block contains 8 bits.
5. Then each S bits converted into represented symbols, to
reconstruct the text-message again.
6. The output is the text message.

7. End algorithm

Fig.(2) explains the rvhole process of encoding and decoding process.

We can illustrate them as follorvs:
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One can represent the results b1' the next steps:
l.Subjectivell,', no one can distinguish the difference betu'een the

Stego-image and original (cover) image and recognize that there
is a hidden data insicle it, so, it is difficult to know that there is a
message inside an image if w'e don't hal'e the original one.

2.The result of :rpplying the adopted Steganographl' protocol can be

demonstr:rtetl b1' tig.(3).
3. Th'e estimated error using eq.(3) is show'n in fig.(3e) and this

ensurcs thnt tltere is no difference betn'een the cover and
Stego-images.

4. Table(l) explains the :rcloptecl statistical estimators, noticing the
value of MSE *'hich ensures the subjective criteria.

う
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Figure (3): Results of our Adopted Steganography Technique
(a) haby' image, (b) histogram of (a), (c) Stego- image, (d) histogram of (c)

(e) the clistribution of the differcnce values betn'een original image and stego-image
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CONCLUSIONS

1. The art of Steganogrnph)' can be used to hide messages in cligital
images. It c:rn be use(l as a form of secure comnrunication betlveen
multiple parties irnd does not give :r ll'n!' the intent of the
comnlunication in that the parties involved benefit from the f:rct that the
cover dnt:r can be seemingl)' totnlh'irrelevirnt to an outside obsen.er,

2. The adoptecl methocl in this rcsearch blsed on substitution criteria
gives high performance erplained b1 the statistical estimators
(objectivell') and subjectiveh.
3. According to the suggested algorithm., the Stego-image remains as
the original one in size and quality'.
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ABSTRACT
Advance layout problem (Alp)is uSed to search fOr an Optimal
layou1 0f machines.This Research Describes a nO、 ′cl method, basecI
on genetic algol・ ithms(GA)lo s01Ve the machine ia)Out prOblenl,
where deve10ping machine layOut is an important step in designing

manllfacturing  ,  renovation  Of factOries,  distributiOn  centers,

hospitals,  banks,  department stOres,  military supply, depOts,

university,ect .The research studies the problems of adding the
heterogeneOus objects,condnuous placement in the general spatial

layout problcm. Results are achieved thrOugh the use Of  10cal
optilnizer, separation algorithm 、′ith genetic algOrithnl also ca‖ ed
hybrid sinlple gelletic.Results sho、v the potentialitt Of thC propOsed

algorithm in sOlving the problem and OutperfOrming previOus
algorithms.
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lmad,Hind ancI Ibl・ahim
INTRODUCTIoN

Spatial layOut problcms affect architects,physicists and many

other professiOnals in their attempts tO ind Optimal mOlecular

罵憮yt翼∬』昇‰:Ⅷ
:I:礼」Tt∬:::話器llH
Advance layout problem is cOncerned 

、vith the cOnceptual
design of the physical encIOstlre manufactllring,design Or renovation

of factOries,distributiOn centers,hOspitals,banks,departrnent stOres,

military supply,depots,university,ect;〔
2ト

In advance problems majOllilllllilち

liS the optilnal design Or
remolding ofthe layout Of an Orgal

DEFINITION OF THE ADVANCE LAYOUT PROBLEM:…
Tlle Object市 e of the Advance layout problem is tO positiOn N
circular objects with heterogeneolls radius i into an area Of length L

and、vidth wv sllch that there are no Overlaps,repititiOn bet、
veen the

circles. The distance betiveen aH pairs Of entities are Optinlized

according 10 weight matrix A 1ll.

DEFINT10N OF THE WEGIHT MATRIX[1,31
The weighi matrix(A):is the N tt N witll each cOrrespOnding to

ween tw0 0可 eCtS.Eacll pl・ iOnoiけ is
)and each class type can be either

i亀驚:β
p]It iI:電

:驚I; 

・
1詭IFillll『

1[1)ih:∬ tllilSie:lalnI:駕
layOllt problenl, these negative

relatiOnships lnight be due tO hazardOus chenlical interactiOns noise

poHutiOn tO another lllachinご Or any such difflctllty in keeping hv0
machines in c10se pro対 miけ。TypiCal pOSit市 e relatiOnships are due tO
optilnizatiOn Of the material f10w betlveen machines in a sequence.

Table l shOws an example matr破 fOr the twelve entiけ problem.
Where i,u,x represent the relatiOnships behveen machines.
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APPROACH TO FINDING THE MACHIN LAYOUT

I .Quadrotic Assignment Problem (QAP)'

Quadratic assignment problem is the most used method'

classically, the QAP attempts to allocate N objects in N discretely

partition.d ur.ur, one object per location. The input relationships are

similar to that of the aclvance layout problem and the goal is also to

optimize these relafionships by placing the N objects onto the

rlesignated areaIll.Evolutionary methocls have been applied to this

p.obl.. w'ith great success 15,61. The advance la1'out problem,

honn.n.., places the objects in a continuous space instead of discrete

partitions of the QAP I1l.

2 .Traditional Methods

The factory layout problem is similar to the Quadratic
assignment problem but must also find clustering information that is

placc in grogps such :rs tlepartrnents, into tr tvpicrrlh' unrcstrictetl
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floor plnn. This h:rs been examined in dct:ril and genetic algorithms
have been shorl'n to be superior to traditional methods Il I,

3 .Spirol Algorithm
One of the better factory layoirt problem :rlgorithms is callecl,

SPIRAL, it attempts to place objects in graph u,ith arcs extencting
only in hexagonal directions [71. The nlgorithm is much lihe the ALp
in that it is used to search for an optimal lal,out of machines.
SPIRAL, hon'ever, has:r fixed :rrc length so that placement is not
continuous. SPIRAL also uses :rn interactive approach and requires
additional user post processing. Although the purposes of SPIRAL
and the advance l:ryout problem are not the same, an attempt is macle
in the results section to compare the two methocls even though
comparisons nright not be fair to either methods, and so should be
considered onh' as a general guidelineI l.

4 .Cottventiond Approoches

The cont,entional technique to fincl the best layout possible
involr.es the use of diagr:rms and graphs. A cletailecl analysis needs to
be done on the routing of parts, volume moved, distance, frequency
of move, rate of rvhich the part travels and the cost of the move [81.
Some common techniques used are assem bly' cha rts, u.hich give the
graphical representation of the flon of p:rrts ancl from/to charts, etc
I9I.

5 .QuontitativeApprotch

The quantitative approaches on the other hancl, are primarily
concernecl rvith optimizing the location of equipment with the
movement of material, and include techniques from the operations
research in addition to mathematical techniques. The measure of
effectiveness used in thc quantitative approach is the distance
traveled by the parts. [9],

Oilter Techniques

More recent approaches to solve the machine layout problem include
simulated annealing, ancl genetic algorithms [9].
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THE PROPOSED卜 'IETHODS

Hybricl CAs have been Kno* n

technique for solving thc complicated

HJ,brid sterid.t' Srurc Genetic (HSG)

Algorithnt Description
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as thc effectir e optimization
optimiz:rtion problems,

Basica‖ y the propOsed algorithnl in this stud、  in the further

development for the h1'brid GA called HSSG. As the HSSG has been
discuses n'hich may be used as reference to explain the mechanism of
HSSG, it is decided herein to only gil'e a brief description for the
implementation process of HSSG as follou s:-

'Ettcoding
One of the main difficulties in encoding this problem lies in the

differences of footprints and relationships of individual objects.
These differences force each object's location to be specifically,
identified in the chromosomes instead of allotving an encoding rvhich
could take advantage of similarities among objects. Because the
complexitl' of a problem is related to its chromosome size and the
encoding of the chromosome is related to the number of objects, the
complexi$' increases in proportion to the number of the objects for
the pa rticula r problem.

Many' encodings of object's location into the chromosome rvere
tested. These encodings included absolute encoding,, rvhere each
object had its x and y position directly encoded on the string ( that
rvas used for representing this problem), and the relative encodings
rvhere x and y, positions could be determined either relative to
another object's position or as an absolute value.

, Fitness funcliotr

This is used to compute the fitness value for the chromosomes
of each population such that every one in the population is testing
concerning its fitness for finding a solution for coded problem. The
fitness value has to correlate in some manner \vith suitability of the
chromosome by computing a fitness function, and it is used by' the
selection mechanisms in determining rvhich chromosome ryill survive
and recombine.
Fitness function used is:

０
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The error is the absolute difference betlveen actual distance ancl

desired distance.

Where,

clesire: desirecl distance betrveen machines i and machine j.

actual: actuzrl clistance betll'een machine i and machine j.

lVe can notice that, the sum of error lvill be cliviclecl on (2*len)'

because the structure of array is symmetry lvhich that found in

equation (3).

ピ′・′・()′・

θ′・′・0ノ・ =
)'r lut

As we have cliscussed above, that the fitness function used lYas

not suitable for this problem,( the previous fitness function is used

lvith non-optimize(2x)).One problem is often encountered in genetic

algorithm solutions in practical problems is the inabilitl' of a GA to
easily fincl the final solution to the problem. GAs are very good at

finding relatively good neighborhoods of solution in a complex search

space, but not as gootl at finding the final setting of all parameters in

the chromosome to final solution. We rvill use the fitness functions

suggestecl in lvhich that consist of the follolving:
-The sum of error rvill be divided on (l*w)/2

error: error/ ((l*rv)/2)

Where,

L: the length of area,

W: width of area

Here, rve rvould change the factor that would be divided on it
(2*Len) that could be found in equation (4) as follows:

Length multipliecl by rvidth ancl cliviclecl by 2 clue to the used half

area.
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. Locol Optintizer
A loc:rl optimizer is used to prevent repetition of the machines. The
particular optimizer used for this problem uses greedv algorithm.

First step: staring point (first gene) is to be selected randomly
from one of the parents OR staring point "first gene" nould be
chosen according to the biggest error sums for one of the parents. In
both cases it u'ould be consiclered the staring point for the chilcl tour
(first gene of the child).

Seconcl step: comparing the tlvo edges that leave the starting
points in the parents, choosing the edge u'ith less error (currbnt gene)
and putting it in the child. Before putting the current gene(c) in a
child it should be comp:rred I'ith other genes present in him, if
repetition occurred then u'e should move for the follo* ing gene(c+l)
and compare it with the gene of the other parent, choosing the less
error edge, comparing it \r ith the child's genes and thus rve continue
this process until this extension mal lead to from a cycle. If no
repetition occurred, then ne should continue partial tour bl' choosing
thc less error eclge of t*o edges in the parents u hich mean extending
the tour.

, Sepo rutio rt A I gorith nt

Finalll', sep:rration algorithm is used after the mutation to
prevent overlap of the nrachines.
The separatiOn algorithm Arst sets a  priority schedule

according to the distance of the objects from the center of the floor.
Those objects close to the center of the floor are considered volatile
and thus are given lou est prioritl,', rvhile those in corners of the floor
are considered fairly stable. This ranking is also similar to measuring
the distance that the machine has changecl since the last iteration.
Both n,ork w'ell, but the first method is used because it is independent
of the local optimizer.

Next, objects are placed according to the priority schedule,
with highest prioriり being placed“ rst.If the obiect OVerlaps with

another machine, it is
machines ol'erlap and
overlap. This process is
machines. After all
terminates.

moved in the direction in *'hich the hvo
is nroved as little as possible to remove the
iterated until the object is clear of any other

objects are placed safely, the algorithm

へ
，
０
０
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Itn:td, Hintl and Ihrahinr

EXPERIMENTAL RESIJLTS
The hybricl simple genetic $'as run on t$'o cliff'erent problems

(trvelve and forty- live €ntity' layout).
The first problem the hvelve-entit)'layout problem is a theoretical

problem in tvhich there are two inclepenclent near global maxima

without rotation. If rotation is includecl then this number is doubled

clue to symmetry'. The term near optinral is used' because small

adjustments can be macle to reach a true optima. The other global

optimum is similar but has the fivo-independent pairs of machines

grouped in one corner. The genetic algorithm lvith local optimizer
converges one of these tw'o near globrtl optima. The second optima
can be not globally optimal but is u'ithin a small epsilon of the glob:rl

optimum.
The ttvelve-mnchine lnyout problenl \l'as run both lvith and

lvithout local optimizer. The results of sixteen trials each rvith a

population size of (20),probability of crosso!'er(0.8)' probability of
mutation(0.1),length of the area(27),rvidth of the area(I8),radius of
the area(2), lvere averaged for each method and are given in table (2).

Precleterminecl near global optima \yas basecl on test received results

ancl the run \t'as terminatecl after this mark lyas met, after specific

generations. The numbers that reached the neai optimal goal are

indicatecl in the first column. The second column, inclicate the

average of the best fitness over sixteen rtlns' the third column

inclicates the average number of the generations to rerrch the fitness

given

La tl)roblcmfTRcsable(2 ults or l、・en Ou

Gen Best fitness optimal

56.25 0.931795232000 (16/16) Local optimize

1106.25 0.606866408122 (0/16) Non local optimize

The hybrid steady state genetic rvith local optimizer clearly

performed much better than the genetic algorithms alone. The local

optimizer is the reason for much of the success in this project, lvhich

can be seen simply from the fact that most of the fitnesses in the

ranclom population with local optimizer are close to the best value

achieved without local optimizer. These locally optimized Yalues,

horvever, are not fit enough to be global optima eYen in large scale

search space, as is evident b1' the number of generations taken to

reach the optimal mark.
The sccold prolrlcnr t[:rt t[e [1,Iritl steacly state genetic lYits tt'stcd
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on the forty -fi1'e entit)'layout problem u'hich is again a theoretical
problem but one that more closely' resembles thc $'pically' attributes
larger scale machine lat'out . Table 3 shou' the solution found b1' the

genetic.

fThc F Fiab : Results of The Forh'-Five-En vout l'roblem

Gen Best fitness 0ptinral Oper:rtor nanre

250 0.93498701021 (r6lr6) Local optimize

2187.5 0.845891202431 (0/r6) Non Local optimize

blLa

This problem n'as run similar to tw'elve-entitl' lavout problem
with predefined optimal fitness value. Due to the increased
complexity of the problem, how'ever, the maximum number of
generations increased ancl the number of individuals in the
population increased as w'ell as. Table 3 shou's the results of hybrid
simple genetic rvith and u'ithout local optimizer. Again, the method
rvith local optimization perform significantly better than the hybrid
simple genetic lvithout local optimization. The hy'brid simple genetic
\yas run once *'ith parameters similar to rvhat h:rs used before. A
mutation rate (0.2), crossover rat (0.8), pop size (80), length of the
area(27),w'idth of the area(I8),radius of the area(2), ancl the results of
sixteen tri:rls.

Contpurutive Study

The results of sixteen trials each w'ith a population size of (20, 80), pc
(0.8), pm (0.1, 0.2) .Generally the parameters are the same as the
other methods.

Table({): The Comparison Behveen HSG and Pen'ious Works For The Trvelve-
Entig'La1'out Problcm

Aria.Gen Bcst fitness Optimal Nlethod name
Operator

name

208.125 0.584380596777261 (0/16)
Proposed

method in HSG
Non optimize

1000 0。74822656259 (0/r6) EoGoodman

29。 0625 0。9349474684091 (16n6)
Proposed method

in HSG

Iocal-

optimize

173.125 0.845813625 (16/16) Il.(l ootl nr:r rr
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Tahle (5): Cornpirrison bchvccn tl SG

fir'e-cntitv la1'out Problem

Gcn Best fitness Optinral Nlcthod Nitnte
0perator

name

287.75 0.85534196303 (2tr6)
Proposecl method in

FISG

Non-

Optimize

2000 0.8252123125 (0/16) E.Goodman

87.5 0。916663071485 (16n6)
Proposed mcthod in

HSG

Local

Optimize

r

506.125 0。9123779375 (r6116) E.Goodman

N/A 0。907205 N/A Hand optimize

Ni/A 0。852815 NiA Spiral algorithm

Table .l ancl table 5, sholv that :

The results of the hybrid simple genetic (HSG) rvith an(l ryithout local
optimizer, as tvell as the results of the SPIRAL methocls ancl the hand
placecl results of an expert in the field for comparison of the basic

layout capabilities. Again, the method \yith local optimization
performs significantly better than the hybrid simple genetic rvithout
local optimization. The results of the hybrid simple genetic rvith local
optimization rvere marginally better than the expert's in the field and

significantly better than the of SPIRAL method's better than
E.Goodman. The SPIRAL method left method left too much space

betrveen and \yould need an algorithm to optimize the distance

betlveen machines to compete With the locally minimized algorithm.
The hybrid simple genetic n'ithout the local optimizer \Ytls not even

able to get to the level of the SPIRAL method.
Et,en though the hybrid simple genetic lvith local optimizer

improvecl over the other methods in comparison, it is evident that a
small amount of optimization is still possible. This advancement
holvever lvould only yield an improvement of the fitness score- The

positioning of a single object rvith many relationships tencls to affect

total score more than one single relationship as this .such minor
improvement are usually improved by Iarger populations .

lmad, Hincl antl Ibrahim
antl pen'ious w'nrk for thc fortl'-
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The follou'ing points can

I-We have soh'ed the
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CO\CLUSIONS
be concludcd fronr the research:
machine la1'out problem b1' using GA. ln

linversit、

pxo!l).1).c. 、.ll."A(lui(lcd E、 ohlationa r、

comparison with the proposed h1'brid avail:rble techniques that can

be usecl for solving this problem, the genetic algorithms perform
significantly better.
2-. The advantage of the proposed algorithm is that the machine

layout can be determined using minimnl amount of dlta' offering an

advantage in areas n'here the cost of changing from one object to

another is noticed to lack availabilitl" of data on the cost incurred per

ctistance of mot'ement, also to find the relative location of machines in

clesignnted n reas.

3-The best litness frrnction u'as selected among mxn)' of fitness

functions u'hich u'ere studied in this research'

4-The arlvance laYottt problem :rclds I'eatures to spatial layout

problem ;such as continuous placement ancl heterogeneous objects'

5- The best fitness function \r'as selecte(l anrong manv of fitness

functions rvhich were studied in this research.
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ABSTRACT

289 urine samples u ere collected from UTI u omen submitted
to out patient clinic of Baghdatl teaching hospital the specimens are
divided as follon's ipregnant ll omen,non pregnant and single
rvomen. The ages ranged betu een l5-.15 vears .

Samples u'ere cultured initially on N'IacConkl and bloocl agar for
bacterial inl'estigation and on \lodified Sabourrrud's Dextrose Agar
for yeast inl'estigation .

Our results revealed that pregnanc\' \r'ils a risk factor for UTI and
incre:rsing the incidence of UTI in age range betrveen 2l-25 years.

This studv revealed that the gram negative is the most
predominant b:rcteria causing UTI in tvomen representing about
57.3%u of the cases, rvhile the gram pos:rtive bacteria tvas 30.27o and
yeast rl'as 12.5oh ,Different biochemical and cultural tests rvere used
beside api candida sy'stem for yeast cha ra cteriza tio n sach as Germ
tube forming test and Chlamydospore formation test.

The sensitivit"v- of y'east isolates torvard 6 different commonly
used antifungal in treatment of UTI (except Amphotericin B) was
tested. Results shotled that all of the isolates \r.ere sensitive to
Clotrimazole .The minimal inhibitorv concentr:rtion of different
antifirngal u,ere studietl and found to be ranging between 0.125
pg/ml to I pg/ml for AmphotericinB and Clotrimazole.
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Cl 0 8
つ

“ 28
．
８ 24 8 26 ，

″ 30 16

C2 ，

“ 0 32 8 26 0 24 8
，

“ 28 0
，

“

，

“

C3 0
つ

“ 0 3() 8 26 10 ，

“

，

“ 8 11 30 0 24

C4 0 8 10 0 8 26 0 8 24 24 8 つ

´ 22 0 20

C5 9 0
，

“ 28 6 8 26 9 24 9 14 32 0 0 18

C6 0 10 10 0 30 10 28 0
，

“

，

“ 10
，

“ 28 0 0 24

C7 10
，

“ 0 31 8 9 24 0 8 30 8 13 32 0 0 26

C8 8
，

” 0 10 28 0 8 22 0 0 28 8 14 26 0 0
20

C9
，

“
30 0 8 26 0 10 22 8 14 30 0 0 24

cl0 0 8 0 9 30 0 6 28 0 26 8 10 30 0 24

cll 0 8 12 0 10 28 0 8 22 0 0 28 8 14 26 0 0 20

clz 0 8 10 0 8 27 0 8 26 0 0 26 8
つ

“ 24 0 0 20
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lrg/ml 1000 3100ll0 -HlJi lJLill tilrt;ull &+ J:ilAL.L+xll (,iLrj. ,tLsi:(3).jr+

Am=AmphotericinB,Fl=Fluconazole,Kc=Kctoconazole N〕 =N)・ statin,

ⅣIi=Ⅳliconazole,CI=Clotrimazole,C=Coα ′b′crr′rs

Cundicta 6J-+"ci J-,: 4-JJLiJl 6lll-,.iulJ ,'rlYl Lli 
'll i$-iJl o"S

albicans

+rrll Oi Yi q-.;Eiff rJlrt !c.ll i-,*.,L,''ll ulaFii 4LIJ"JI JSt*:i'Jl ir" PA
.rt-^ir,oll Jl .,',rl c# 4.t+-, \t:y u.Fill CIE Ot+ (JJ$6rJ tt+LYlg O+is$t g*

tlrii-,l 6;S rf-ti ,:t4,Jai!l Lb4 LSil Ujfi" c.L4s Jl 1."+ i!y-t:6)trll':"rtjJl

.h-,..,r3 3i SabOuraucl clextrose rnedium .L-,.l3 tlJii-.l ,;S+.6>trS lt-'^iull

,jrYl .hrill j.+!1 crL+ JL.riil rl-pY Yeast nitrogen base medium

(22)U-Bl crlrt,ir,alJ y'tl t#r$l4l

.rt-^.iul a-J.lrjl 6 .|+4ill ir-^,Jr,..A (4) d$ +Jl o-! 6l-)lj$ 6jlijJl 6J+Ei

e-- iiJti.. pglml I /! pglml 0.125 C* MIC p+3 ,'.-:lr ri Clotrimazole

由IJ lス A社 ユ 国 IJ`メ ニゝ Azo聰e由IJ`ス Al Jな
ミ`1… A∬ 凸IJ九 ヽハ

.lLir.oJ MIC # e-:tl coslf .rG Ketoconazole, Miconazole Fluconazole



e,J it .1-J#\ eL-i)l j)rlJ'r-il ( rrntlitl:r:tlbic:tns 3,+'l {JiJl nl rL'ai: L''*ilj i'j'il !i'11 jL*l +:':

jJ-J-' g- L.a -rstjJl:'c u,li+

Ct' 
.,,tt C- +j6ia 6jlirJl o.rA3 rpg/ml 8 l! pg/ml 0.25 Cx Fluconirzold

Oi oJ,-Jiel3 cil.rL--.1-oJl ,,;+ MIC # d.,Lei ,-ill3 NCCLS # cr &eo-dl

c.iltii.(2g) .rr 3l-2l3Jl fr$l Cj t{Stts. rlc lrt-.:cl 4*11*,4 ji LjUi* OJSJ 6Jiiill

0.5 oi CJlJli Fluconazole rL^iroJ MIC ci!r^ Ci ,l! ,,;Lli ,e-Jl (23)y 6-:L:'Jl

,Jl pg/ml I O# dLG Miconazole.rLiro t-.i. pg/ml 61 gJ! li,."J j pg/nll

.pg/ml 8

pg/ml 4-0.5 d*+ dJrll-,i3 fu3t-ii. i*3ll sjtsi Ketoconazole .tL4-q o4i* u+

f_g,., rS r *.(2a) 6JF+.ill o.rg lt^aYl e)r i Ajl.jlill *:l*2roll CF^ Jfnr]J

iJb.e PHJ pg/ml I ,;t pg/ml 0.25 gp Amphotericin B rl'a^IMIC

SJAiiAll a+-iJ^ll ,aYLs.lJ ,J4L,.i li ;rs:.o +gfCl o-2f:i3, i+ eL 4.jl Yl rl-iroll

MIC e+ oi ,j! -rui d 
jll(23) r +Jt-:t dlxJl uaiii .6J"i:j.ll ukcl *l;LaYlj

S,-Jt .tt=2r.all l1 (IMIC 4.+ d,".i ri3 pg/ml 1-0.1 cx g-ll* lUr.cJl lqf

6)r-c c-! ,L,;iYl -2r arYl .re; .rl*i:.oJl ts ,ii ,Jl a".i: Jr..a.oll ,ui t-.s .pglml

pt--.hcl.r g--,A.i-!jltll o-Zl*\ l3;--.,.; OJJJ 6J'-.:nj.ll ,al J-Jrill ol-rL-,.al

.il-,.2rc Ct 1il a-,-.*rlt+ t-"i. +-.:4#l+ Jtil gi ell ey*lt e c.r.r..r-,r:51.,,+#l

J.rill F# if iarir ,.*\l j;SlJlll *tS i J^:ll 6Ji"ill crel-hi-,| .rGNystatin

&l-.aJE t-.r 6. a+6-ill o.rA .,i.iil c drYll iiLsl'9 pg/ml 256tsi' qP,F tr.illj

.rt .a.oJl lU Lrii,,*ll jHslll anE u/ iJ*AIl J,^1 -*i-.,1 f!(12) 4+li

4r,lL-,..J| .ra qL"OU i....*lt U-is,Jl gtg:i 5i O! 4JHl i*,,trSt cl,o 6sii*:

i-sJ ll lJlSJl+ qt aYl a-,*,: cUS ip qf , ohoY,l ,ll ,:rJ.,.a3 $ flrS ii-'"tl

,rt ltiA Oi t-S.y" \ Y , o Lr-,...i, c.lj6A Cundida albicons 6J+.i t-l %f ' ,Y C
,., lts cil-rl,.aYl ,3l ctls Udl gtb^lt rt-Flyli LU.aYtj dtAJl dl# l,r q3! &>b

.iLdl ,ft[sC)',cPcjLYt tU'^.tl ul ll UI^aJil-Sij-Yo-Y\ 4iJ'^rll ,Liill i
L, .,1', d!U" ,-Jtl ,,.Lcl rl Clotrim azole 9 ;*"ijl i.ro i"+tjll Udl r*-rhJl

iF! d,-hel jl Ut*i &lrl;4ll Jisl q+ Amphotericin 83 Clotrimazole slj
.pg/nrl I - 0.125 ,X MIC
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Cl 0.5 4 8 1 256

C2 0.5
，

“ 0.5 4 0。 125 256

C3 0.5 0.25 t Λ 0.5 256

C] I 8 0。5 ヽ
６一３

つ

“

C5 “
３ 4 4 8 1 256

C6 0.25 2 0.5 4 0。 125 256

C7 0. 25 0.25 1 4 0。 125 ６一
３

，

“

C8 0.25
つ

“

つ

“ 0.25 256

C9 0.5 0.25 4 8 l 256

cr0 0.5 ，

“ 0.5 1 0。 125 256

cll 0.5 1 4 0.5 256

crz 0.25 4 0.5 4 0.25 256

γ・ .V、 11」 |、 人ヽ 'ヽヽ ^ll 1".-.::-Jl fr:" +b-

Am=AmphotericinB, Fl=Fluconazole, Ke=Ketoconazole, N)':N)'statin,
Mi=lVIico nazole,CI=C Iotrim azole, C= C.t I b i cnlts, S u= Suscepteple

concentration,Re= Resistnnt
Concentration (According to NCCLs 1998).
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. .ii5.J\if.rlrlt.',-l Scntricon jJStr:j*jli-ii':,r-s:-t, ilit,arsus(Silr.estri)

,r,i.1 'uill .ls .*

Beuuveriu bessicutct Balls- Vuill. Jhill +t*tt 4JjrJl 6rl.is3 j'u
Microccrotermes diversus (Silvestri) i;-1Vt 5;*L f-ius" up

4;li.rll ei3-.,;LJl ,',-'r Sentricon OJ+Jii*J1 ;-p!i ,! ,ir*L
q"".::...:t a.r..h,,tt / ejJr:t a.1JS / t$l es!, r"s I C*;yJt qc a,-.r-.

Y. .V/ 1/r :.',-ltl cJr* i-qU Y. .V/ Y/\ o ;.',-,tl p$ i+JU

ABSTRACT
This study' n':rs conductcd to cvaluate the eflicacl' of Iraqi isolate of the fungi

Beouveria hussiurto.
Ilalls- \'uill.tbr control subterr:rnc:rn tcrmitc illicrocerotcril,e.t diyerstts b1' using
Scntricon techniquc undcr ticld conditions. The uood boanls of tlltc palnt n':rs
trcated u'ith B. bossiutto at threc concentrrtions l0s ' 10(' ' l l) sporc /rnl distillerl
l'ater. The results sho*'ed thtt the bolrds trc:rtcd nith concentrations of l0s'
106 sporc / ml di.stillerl rr':ttcr inlt'stetl b1'tcrmite n'orkers for J months ancl ert

concentrltion l0'sporc / ml clistilled n'atcr inltstcd lbr 2 nronths and the
inl'estirtion u'as stoppecl till the encl of thc study' periocl i\Iay' 2005. The
pcrcentage of n'eight loosing of treated boarcls rvere %,88,n1,7(),o1, 18 for the
abol'e mcntionecl concentrations respectivell'. The n'ood bo:rrds tre:rted u'ith
distilled u':tter (control) int'ested for 5 rnonths and stopped till the encl of the
study on NI:ry 2005, the percentage of rveight loosing fbr control boards u'trs
92" . Thc lr,oo(l boards trcatcrl rvith termiticide Dursban "l'18 T.C. at
concentration"l,2 u'as not infestcd for all studl'period for one 1'e:rr.
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rL4-li qU.t qt.Vt currii3,Cl-l,tt &*3 Y: t I t ;r.J.rh!* et- &/ i-*" \. 3 " \.
sohttx ir., i,:.tl 7l3Nl 6lj3i cri 3Jl*"ill lji"ll i.r.,:ll c.i!..t. .o _,,!J -p G LtrS ;;ilr

(AjJli.ll )=;.Li.tt rl-.1!iJ.lr.l1 4*jal 6lj$/l cry,ai .;ts:tt ,r,1c oX-ci jIl-illohtt jo/ovl

OljJi s-E 6Jt-*.i.I! 4-:Ji.ll qr^.,:tt oi-LS 5t. . o .;t-,,j ;a;Aitil A+taYl &&ji3 Xi-ii o 3.r."1

%Y -tr;,r; (f € %il gt..,,;j.r.!l .r*+ iltr-ll ,.#.r.ill CIJ!.JI +U C.%f l +r.uitl 6l9Nl

.a.t u L- +ilLlls LtrSt 5-r. i4L
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、vithOut

sllpply water.sur、アival periOds for spores ll・ ere(13,9),(14,H),(9,8),
(7,6)and(5,4)weeks for abOve mentiOned clepths anci fOr wet and
dry sOils respectively.sentricOn technique lvas used at 3 replicates
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、vood tO kno、 v the effects Of β。 み″ss′rrrr″  spores On ternlite
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effect Of moisture On inた statiOn intensiけ .Restllts were terminated
the ternlite lvhich attending in that area because ternlite individuals

infected by」 B。 みrrss′ rr″α spores and transIInitted 10 0ther individuals
exist in co10ny and all ternlite individuals sOurcc frOm one c。

1。ny.
The mOistllre and deptis Of sOil apparently affected the nllmbers

and survival period Of spOres Of fungi 3′
frι′ッ
`″
′α brrss′ rr″rr. High

concentration and 10ng survival periOd fOr spores、
vere in、vet soil

and at depths Of o_30 cm.
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ABSTRACT

This study include the investigation of the bactericidal ancl

inhibitory effects of eight nelv derivatives of the compound 5,5-

diphenyl-2,4-imidazolidine dione (Il-Jx) through Mannich reaction

lvith paraformalclehycl antl primary amines (knou'n to have

medicinal use)o as antibacterial agents. The MBCs and MICs values

of the isolated bacteria from Iraqi hospitals lvere determined by

follolving four methods: Broth clilution, Agar diltrtion, Disk

diffusion, and Well cliffusion mefhocls.

The antibacterial agents \vere tested ag:rinst the used bacterial

isolates b1, using five concentrations (0.04, 0.06, 0.08, 0.10, and 0.20

ml of l0-r M solution) by following . Statistical analysis shorved that

the most suitable methocl lvas the broth dilution, were there was no

significant clifferences (P < 0.05) befryeen broth clilution and agar

tliiutin, rvhile there lvere signilicant clifferences (P <0.05) betrveen

broth clilution ancl agar clilution, lvhile there were significant

differences (P < 0.05) betrveen broth clilutin and other frvo methods

(disk ancl hole methocls). All synthesizecl derivatives had

bactericidal effect on the isolated E. coli in all the used

concentrations. They all sltolvecl bactericiclal 0ffect on both of S.

oureus and S. epidermidis,, except compouncl V, Vll lvhich gaYe

inhibitory effect only, in all the concentrations. Derivatives I, IV, V,

VIII, IX rvere sholvn to have bactericidal effect on the isolated P.

oerugino.sc, rvhile the other shorvecl inhibitory effect only, for all

concentration .
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:Jj-sJr 1-r.l & llJ+iil

dJ. C,J+ LrS3 I, II, III, IV, lX ':lii'..L! i-,.L ''ijts S' oureus !.,;fr Ci 'r

V,VI,VII,VIII cEnj,.! ,Jci 'e' ,t c'ru Ors qP '(0'0{) aillJJ }IIC #
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'-t . ,1.1,1-ol (I\IBC) ;rVr U:Utr jfl_iJl # :(r)dJ+

.!ll gx &lt+ SJ+r..c O.glr c.rr+lljl+J+t-.1,2-dii c,jljii
.d;*Jl+ ' iJiiiil 4-Lj"

rl9 dl ,J-ill - (LSD).ry]' 
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句品

Ц声事|こ |メ | +.h-.,Jl^ll
q,Jf-cll Lil-j)S.J)l

S. aureus
0.104± 0.o80

S″ lir/42″
:′
rrlis・ 0.11lEL O.088

P. ueruginoscr 0.098±  0。 loo
二 εο′′ 0。 142± 0.o55

.dJJ!, ;Jii:ll

S. uureus S. epidernitlis P. oeruginostt [lεθ′′

I 0.04 0=04 0.06 0。 1

0.04 0.04 0.08 0.08
0.04 0.04 0.08 0.08

IV 0.04 0。 04 0.06 0,08
V 0.2 0.2 0。 1 0,06
VI 0.2 0。 2 0.08 0.08
VH 0.2 0.2 0.08 0.08
VIH 0。 1 0.2 0.08 0.08
lX 0.04 0.04 0.08 0.06

S. aureu.s S. epiclermiclis P. ctertqino.rct E.c:oli
I 0.2 0.08 0.2 0.1

0.06 0.06 0.08
0.2 0.2 0.2

IV 0.1 0.2 0.08 0.1
V

0.2 0.2
VI 0.2 0.2 0.1
VH

0.2
VHI 0.1 0.2 0.2 0.2
IX 0.08 0.06 0.2 0.1

0〔

|

|
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S. uurcus S. epiilernidis P. acrugitrosrt [lcο′′

2.2 1.6 1.3 1.6

1.6
つ

“ 1。 0 1.0

1.4 1.0
つ

“

つ

“

IV 1.0 0.9 0。7 0.7

V 0.9 0。9 0。9

VI 1.0 0。9 0。9

VH 1.3 1。0 0.7 0。7

/ヽ111 つ

〓
1.3

IX ”Э 1.2 1.3

S. aureus S. epidermidis P. uerugittostt [lcο′′

I
つ

“
1.6 2.4 1.2

1。0 1.0 0。9 0。9

III 0.8 0.8 1。0 1。0

IV 0。9 0。9 1。 0 0.9

V 1。 0 1。 0 1。 0

VI 1.0 1。 0 1。0 1.0

VH 1.0 1。0 1.0 1。0

VHI 1。 0 1。 0

IX 1.0 1.2

ノ ″ダカ コ し革
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.P. nerugirtosu j E. coli ,5. epidermidis eureus

S. uureus S. cpidcrmidis P, ocrugittosrt JEl cθノ′

I 0.1 0.1 0。 2 0.2

0。 2 0.2 0.1 0。 08

0。 2 0.2 0。08 0。 08

IV 0.2 0。2 0。 1 0.1

V 0.1 0.1 0。 08

VI 0。2 0。2 0。 1 0.08

VH 0.2 0.1 0。 08
VIH 0.2 0。2 0。 1 0.08

IX 0.2 0.2 0。 1 0。08
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E cθ′′
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P. aeruginosa
+l-J,.,^]l

t'-,r!-:f GlJ.rjYl

S.epidermidis
+l-J3^ll

*-,rt+-tt ilJ'=jYl

S. aureus
..L-y;r 

Jt;:. yl <cJt

;-,!1-Jl -ilJ:,j)'l

0.01202J=0.0778

C,b

0.0:333± 0.0756

C,b

0.08433± 0.1111

Co b

■墨 ヽユ (a)
0.07716± 0。 1000

c,b               jジ 」い

Broth dilution

0.29202± 1.0444

d,a
0.23511± 1.0144

d・ a

0.22361± 1.0667

d,a
0.37719 *.1.366i ;;il a;.U (b)

<l' c' a Well method

0.09718± 1.0222

d,a

0.46308± 1.1778

d。 を1

|         ジ出 IⅢメ (C)

0.22973± 1.055610.35277± 1.0778      こ
“
、メ」

d,ハ     l    d,b、 :l        I)isk diffusion

l                      lnethod

0.03972± 0.0956

C,b

0.03480± 0。 1089

C,b

0.01110± 0。 1778

C,b

■■ ヽル (d)

0.0881%0.1444  .    りsyぃ
C'b        Agar dilution

method
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ABSTRACT
The use of the digital libraries has the abilitl' of providing its

user lvith the metadata of the objects $'hich obtain and guide to

their locations in such an'al that surpasses its abilitl' of giving the

rvhole text for all objects. Here starts the role of a librarian as an

assistant $,ho helps the users to reach the information rvhich they

rvant, but the librarian's assistance should be practical and effective

as rvell.
The aims of the research can be summarized as the follorving:

The research explains the changes that the digital libraries brought

out in the nature of the librarians u'ork by concentrating on the

qualities of. the digital library. It sho$s the basic abilities that

information specialists should possess to mange the digital libraries.

It also ."n."o|. the importance of the digital libraries and its
performance in developing the knorvledge of the users in the filed of

information and libraries.
The most important conclusions that the research found out are as

the follou'ing:
No cloubt those librarians should develop their performance to meet

the users' increasing needs of information and knorvledge' In the

field of the digital libraries, a librarian gives various effective and

advanced services rvhich take innovated forma such as:

l- An:rlyzing and treating different kinds of information sources'

. 2- Searching for the tlasic values beyond el'ery piece of
information.

3- Providing the information services of values adding in

suitable time and Place.
4- Reaching the suitable user and giving him information

services characterized by peculiarity'
The most important recommandmants that the research found

out are as the follorving:
l- Developing the programi of the occupational qualification for

librarians and infornlation specialists (teaching and training

thcmto assirnilirtc tre$' curriculunrs subjects firnl11' rclirted

VΥ
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w'ith the digital information sottrce,
the thoughtful possession in digital
analyzing methocls olthe information
are in connection lvith the nets).

2- Performing suitable amendments for
search program in libraries and
developing the digital Iibr:rries.

出1.1く ^hJ`しメLだ J`L“ い 0デ■L叫」1亀

“

｀́ 島 ´ ム=■メ
1■申 い`ぶ

ancl matters concerned
ehvironment and the

needs for the users lvho

the theoretical parts
the requirements

・ｍ

Ｏｆ

…

|

●‐ り 1凸
1:.Jょ む事 L」 IJ｀ Jげ上 6Jコ1甲 い ♪1由甲 |が ミ`1-lJ

い り`
°
出 戸 二6J夕響 い→り ´い ♂い

し♪ 1出工JI●出 ♂ IJJ鶴 (国。いメ |)

♂ 口 I JJ」 i増 い J.Jメ |ぃ ふ 国 lc口 |な国 許併→ 工1,“ Aく ■山
`コ

|¨

ut ej+-iJ 6.rcl-^,,..ll ola al + .t4Jsp;g Cl otc.dr-ll ,lt .J-fgll 
"Jc 

u;+ii..*lt

.'f-arf .:f*rJ t1rcl., OJS3

-: aiYl a,3'r''"ll e'ilUl ;rs;i:

,-+ -!sJ:lt+ ,j+-Jr6srll .1.e i4.'u cF 4+ ejt crLss^ll t*3ol cl ol*tijll oul

qlr . 'rl t il+J Cl 4+-,l*,.,Yl olJt{ill .,Jc .iJ-llls .4+-ll a-ns"ll riL^ai
i *oi .hlr:l .rl gc );i,4..!Jrll crl.,r<^tl 6-.1llY ggla3. lJl.,$ij te.rL,,1(l at.cJJuJl

.otais..Jl3 crt-rjJuJl .Jt+. i u*+lili,.,,ill alE:4J^jl qrs Whl3  *"s-,ll crUS-qJl

-: ;Yl '''lrtl L#l &-f Cl cil+tiji*.,Yl *l Crs

, gtlgJ -+-:tri -1;J=LiJ N.*ill a..ji" g)tbi:Yl && O,*#]s4ll Ol 4#.iLrY L^.

4+"e-,ll cil.,',<^ll -,,U1 (rS U;rrtii.,,,*ll t.ol+.ol 6ql-1i.ll a++t-lt: aiit-Jt^lt ,i$t$lYl

& i,q* l-)Jr i5i: L$i.: ill*i-l a.ca::", dll-olr elri ,++&Jl ClL,-bJ LiJF,,

.山L4押 I JJ'ハ Aこ|メlr:驚 ミA神 し oJ」諄≦

。LJ“ が ,l」J午ギリIL典|″ とギ|

・酔 tiAll●団 IJ贔」|´ 亀 1'ス A｀ た』 1由|ム 由喝 日 1山Lム な 国

・れ 押 い針
出 Ⅲ Ц井И由Lム・ JュIJ≒コ出 |ヽ

。こ1…・‖♂ I JJ“」|

:ひ 占■|い|(レメ♂1山t‐メ|´iひJ

中 メー 」 望 J」IJ″口 |)山L押 |♂1'ハJJむ_    ■畠出げキ」|いblで
「

|夕

'脚
JJ ,ハ
A6」JJ謬 :t←ハJⅢ り1山t■口い亀dl琴 J6増■ 山lυメハJ凸じ

""

V〔



! r.nJl rJ]9 ijtマ..V.:|コ | バ` '`ヽ・・1

" : - .3il i.#11 cP 4.JJsill ;'5f"1 U.t.::!j 4r!'e-rll d''l..J'l"J.,lr'l'rL- Yl dcrl LiilulJ 4'rsvr a-r;;'rr t;..I*;r 
1;.9ii....,4ri. r-.Jr'-,

#eJ suis.ll o+3,jJ3.rp ''''t! e..l-)i cp tJE::f rf-j+y'l i-l"'t'Ll c'CUr:lt ct>t

.la+JE:l i#-!l oL15.1 !^i: ol'''lL:" 6" d'!lJi! cJ-tlull

Lridl

qpli.JL dljr) 4.J+rlllll a.,1s.ll ! L;tn 6jLs 4r'll .,s'rll oL s-5i] l] 6;Sill 6l

-,r:r.ll :l ct s-rl a;is.lr .;$ c)-.rr )3 ,.,,p$Jl e+-* h.!l ;';'*j't'l crujl'll i'j#

qjl*..r)l &lJill 4rt".r 93 -p.aJl y ,Jo Or*rs',llt rje y-f t-'JE 6 
jJl #rill 4jll

.rrd+$i..*I tlJil dliill sLJ'lull '''i3 'itill-9 4.fiJl

LJe oJl"lr.,J &Jl o$-!"Jl pla,,-.,1 6.r ic.l..+. (r)(Marcum)t'.rL crr:-l $3

4"r.ejl c.,t,rlLll # "ill 
el-,f.6a.113 ol-;.rirll is.l"+.r l.di{ lJr;JlJ 'i';!11 Grir<'\

-d:jti,j.-..,1;*, * irld3"ll rl3 611..a r/ Ots: t+1jnl SJJJ; l{:'&lr4 d,l" g&

(Prytherch)9-:-+).J(Chancller)-A:t'-r(Srrenivasulu)
,-i Os4 i\Cil )l t+ ior:J .ti: p4.:l3l 6l P",rs (Chorvdhury)g.rbrr'i.l

,:t++.ri. l.rF-,I -ttsil) e^3 4#Jll i+ll ora sl dlr'll r8"lL:J ii*l*"! cJ..1t'6a iojr'l1r

Oi.+ dJsll .iisij p4;;.2s3 s4r,rii'..,"d1 a:+i-l *.-Cl it-F f:s-r 3'9r;Jl ''''t\
ciLi-..alj ll.r..-clj L! .,IJ-,...EJ 6t-.Jr-.I tl#: as''l-il^I dJl+J'ill -,1lt'-"a'a

6.11113 atal3{lJ Ji-..-rdl rlt+ll f:t -.a:J crl-'J&-'ll ij.l!-r"tiliirll"ciLil+ll

.(ols3,"L:l

l,Fl*ltl ,o:*Le Ol lt (r)(Tanner) rt-l (Deegan) Ot+rr o" ds Juf'l ['i#

i r.l.r.,Jll i :rlrll dJJl-4-oll -vJEi J+l t;t clzrl4+.li O!;s: ei3*",'l$tlj

crt-,,..,,.3.11 i>rS i+.rl., dlll rl3+J .4+.rt +l+lt 
".s 

ot'31^tt crt-tri drinl Ljdll

djtjrll .il-hll #J'lJ d-cY .,1$/l rgll t'4rjb ,P C..o'i.l.,.fll qartsll

: JtJJisIrl i l..,Jrl e- &lr:ll ,& 6.p.ll #.t-'sl +1*" o" dt ;++tt ol-fiall3

. sitt qpJi

4i oiriilJ .J+ll dUt +:li 's o-i i+"3Jll i+s"ll e-*r' lr: :a'"3 il i'r3s"Jl f '{'i'
4pU .xf , i.l.u,i-. ol-1:*.ai3 f*Li" ,-,1" o$/.ll q'!11 ot..:< "tt zi&'a^ ltrr ''J iJrU

Vo



出1`く JJ 6Lメル」 Jい ´ シ事 コ 1亀饉 ‐ ひ ●こメ
1出暉 1藝 |

Jノ■ ,0い

「

上 L¬
「
L小 ハ l` ψJLI`6響 出

｀` L'ハ At凸
ぃ■し出 ひ こメ

||ゝ ″ メ リ
`メ

|

:(1)ひ 日 ミ`tJ贔 L`,ハ 』 |ゝ 鼻 i伊J麹 L酬 oゞ

ひ
“
LJり
“

ハ oJ墨 亀押 IⅢ≦」|ひJ:Electronic Librarv:も』J』  |ヽ
≦」|一 ヽ

た
“
alメ」I Ji(Floppy)昼メ |“ |メリ1許 亀脚 1亀』J脚 1由L4押 I JJ'ハ A

凸tく t∴ υ′ Jl(Online),Lい IJしZ」 いヽ こ■、|い Lごン 3υJ」出I Ji(CD‐ Rom)

・■り |

J llJお |ヽ
AメJ」 ♂ 1凸甲 |ひJ:Virtual Librarv:極 |」瑚 |な団 |― Υ

ヽ Ⅲ J`由 lく 1'11■
“
■」 |が

ミ`1'心 出も Ⅲ _メ1由L4」出 |♂|(Access)Jメ J

L41饉J仁
“
り1山甲 |♂I LJメ び リエ 押 ||ゝJ(Ⅲ ♪ |)●」口 |な出 |

。(National Science Foundation)|、ル出Ⅲ JIな出3」|。 |メ

辞 ψ
…
♂ 1榔 |ひJ        ~▼

Lい 1噛鰤 ひ ■ 」 。J ttJJSbも 押 |い 社 L JKユ 山LJ出 Jル
ハA

・ぐ■ 、,4ユ
|‖

`ご

Lハ 1くlJな 圏 |」 ■ L11出
`し
=ヒ

14`り

た■Jメ｀I JJ `´ 出 さ島 ♂ |｀

“

」|ひJ:DLital Librarv:L二 Jスニ国 |―
`

。(SerVers)IJメ|ひ“
な 押 LIJ`け 。♂lcttJ`い い い 与

“

り|

・́輛 尋メ」1白いJ』い与■メな事LJ

」 ♂
|(ChnStine Borgman)。 Jン ユIJ Oい J舅

…

メ い さ 贔 ′ エリ |ゝ

申 |■黎 一 出IJ“ メ ドIJ」
,ハ A∬
ぃ た 中 ″ 6Jぃ"ひ 尋 鳳り1山甲 |

iJ、 14 cLl llく A‖ `4 tc,|ロロ
“̀己 Fi ttJ°ぃ

|ヽ
ミ1'JJ CLL」」 |`3へ u cLLれ ギメ |

■ =→
`iげ

」 と贔メ1由Lり|♂Lcハ |`山二い |こいル IJ J井|´」 し勢 J

`JLヽ
ミ 。た jJ Jα ∴許 L国 IJ(なυttJ Ⅲ L υメ ・山メ ・b´ 。い )

ぃ た ル 1ゞ“|`&‐
1ひ |(国。甲 |)凸しい 1出 &JJJ●L甲|ル Ⅲ り ≒団 |

●18 ,ハIJ Ji`υュ1由L甲 凸ロカレJi■ IJJこメ oメ
“

」1山L甲1山1ふ 'ハIJJ`由LL」 |

。
(・ )マや」LJⅢり1準口|いい,|夕

`メ
i

The Digital Library Federation‐ メ|ム」 口 |ILI夕 1,た 1“′ l Alll

静 回 L― 。い |メ 」。L4Alぃ o工 許
`脚 `hプ

Ⅲ Ⅲ ル 甲 |

´ (鳳
lヽJ■ IJオ 出 IJ Jエツし Jい

')|い
キ 甲
|い iむ J… |

´ |夕 い 由し ■ 』 い
。」 J｀ A♂ 響 い メIJし Ⅵ LJ山 ル

1くlA JtLI

。
(1)・も。しバ靖|・しゞ |

Vヽ



Υ・ ,V `|コ 1・ バ` t`｀ ^ヤ｀
,.,, ".j!-*r ,JJc ils.

"# 
+#t a;sr i'",ri u.: f ir,lsJ)l f-l-!al1.3.,1lrl cio aJ.,!6il ilL+

4".,'cJ ar:s.ll ur a+ 6;ryiit^e lnJi (V)(UKS INSPIRA) i+Jl rrl'l! dl+'

o f-r! I gr'ilir gill i-J.lil ,-it.J!-Jl -,1.rt,.a.0 
!ii; J3J ';'."3J 6l-'Jrj J'11"4' C+

sill t#11 dJJtt+ll ,P L0+ cJiJl'ill ot":r prfi r;ry 'esj;]" Yl$i sri''(^ll

glr...ri-,*Yl3 glj-:;illj fi-Ejlll3 i#illts)  J+iir:ll ':Uslr-cll oLs \.:L-'19 prin

. (4-rti./lJ

c+ 4#-,ll iJi!.]! Ol ,Jl Li1'abev"nLl- 3 Skolove Li!:Sr- ut!!x 'ir!'l
a-Jirr4 I 61-tjlJ ;.jl:i..ll 4.j. J.risJ'Jl ,-a.i6jrll 6l;;;'l Lrle 6Jri'll ai'tl gjJ" aE

.(A)o:t .€ill is; .,;rP sjkJl 'ri'i" 'rr

C-3Ul *J c+ 4i.e,,ll i;s,'ll Ol ,-J" Or'4 'itvall qi rt-cli ''&l ul ll

.!jiJ }rjt-..Jtl trtji irlil 'itr3l'-dl -1rl-al l',75-.,p oA Ljlf )'al i',,ls*' '' ':t

l#Ie f3r.,Cl 4J-,Lrl 6ii'sJll (4iJ,.tll cDrS;ll3 .#tJ"ll) tJ* i'"'1jl ':tjJ'lt'qll

isr-,1 -J,ao I 6:.cpr.ri:,*.tl nuJ,lr-.ll ot-..L: p;r!r5 ds! l4.ir"3Jl lisrll l+J

et-bjll li-6 pr4 c# is1r,Lll r;f;"1il1 6-'*,,- Jt',JoJ 'atEji+J i'x c++.9l

.(1) :l.l-!it g.o iltilt c#il !il-J,-lt
jt-rJl jr-o Us r+hf+ fr33-,J $ l&;ti Ol 'qJF$ 

ojA 
"6tyi*t 

(}S o' *Ji',,-J

Libraries ci-,1r+ )-i 6r 11< ' 'IJSJ 4:"ali!llj 'r-'ij'';i$tl i.r3t'!l sJ i{"*Xli

sb fujii.qll 4:\iJJiSI'Jl $E j,l ,.l iftiltl u'J,,,a,r J+- -F t'+t gnuithout rvalls

),j,r-dl dl-^4ry1i ''''irl cyi g' 3i i-'t"ar 3i e':yr 3i i'ot;'1 qJ3$l u'l$l
Aiji3,.I iiljlr+lll cJ-.J'!-All ,Jr ,.Jr-Jr u4 LJc+fi.'I O$ cP tA''p'r (p )l'i:!

.i..rf-Jl f+IfS.J d-,lI*.,,J. Ji fe-,r3# cP fa., ot'J"ll otS'r;j C;; .tp L' J;iSl

e-l L$"rr: 4+,1.1. 4.,j- JJ3sJ'Jl i,is^! Iln'll 4+Jl 'E ii ai sjl i.ris'll t'i

ta-,,t 3:-.,,1j o)laillj ouj&-ell Gl+js c/ kSr::l reji: J'F"JI rt3Jis otiJ'L-'ll

L.3St ,i.-. cJLc Jr+ iS;ni' ,3-, ?v)t (YQJ4"9J dtS-'t+ tj3;Ell l4J3l$j

.dt ll CrlJlr4 uif& ..;o PlriL,.Ylj

VV



出ヽ

``´

」J6L」IL工IJいぃ ´ 説

…

1亀饉 a、・=´ ムデリ 1出 |`く Jム■ハ i

Jり‐ Otl)

Ⅲ J凸国 |メ■
`二
れ」ld二I JI

。
し ユニハ尋

“

り1凸「ヽ
=LA〕
、声 ´

S｀ Al● 出 由|,い IヽJ凸り I LIJ」 ´ 岬 li■ 」

噸 由´ ♂
`凸
いJ鳴 υJメ |● J● ひ 」J国 |`it｀

ACポ
ol Aス
｀出 ムJハ ヽい

0井
“
錮 |こメ 墜 `いり IⅢ岬 |い υい めメ ´

“
メ L工 山専団 |

J`く 出 由い い 1甲

…

Ⅲ ti´』由 1ヽ1・ハメ |げ週 ´
“

′」シIΨ国 IJい ´

。亀Jり |

Analog ψ鼻lJ卜 」 1出ムJ,コ|も■ ♂lk離■ 年JメSIJメ1伊出

Video奪メ |夕騨 ILメIJ SOund Tapes LメⅥい ム出 い ♂ I Format

“

|ク」ツlt=ぃムロ み“
gハIJ Digital format。´り|がコ|ロムJメIJ tapes

Ⅵ/eb 仁」舅饉」I JJ ,ハ A∬J DVDs4-49メ |夕岬 l cFI)」IJ CDs6」■壺国|

(｀
。
)。
resou rces

が 嵐 ♂
1由しヽ コ|い 神 工 い J digitization ♂ り|め,出|」 た饉 JI神工 J

り L凸L押 1出

`い
い `」JJ嘲 lι押 国 |えLし 峰甲

し 静 出ムJ`´J

i+lf-fJp JJ'^a sjls plJ-,) JJ'all Jl AeJ+Jl gr9t'aill diJtl a+I"e crll ij"!-'ll

ui La f+ pl,r1*! signals binary arrils ,:l_,)L.ll (Jll (tJl...jrjlJi 3l aLrL':11 3l

oj l-el .,;,s,lsll i;U,P 41. tgti ef..- Cl Scanning iJ'.irJl zJ',^'^'4ll ;jt+l

6J.i-,/,.,4J1 ; JJEUill *l-,)t.lnYl ,fu$ ull 4j^1Jl J#j,3i ,qg.teJl 6.t#l+ ciYl,a]\Jt ,-l!-,

.4r,Jl-i: 4+t ol-,f-.il fl analog continuous signals

6jF-3;Yl J+ Ldii, rg:trtr-03 l.4rl-!il i Cl rlgcll rll!5 q+ 4*"rit .rl+.Jl ol dl

6j(.a)l ge ,Jii.".a p.,/i tr,.eJll stiJ&-dl Ol l4s ,binary 4Juill 4#-,ll otSiJl3

' 
.< Cli: Monitors oEl-all 3l dlll3 Srvers p.rt-iJl3 harcl drives ltt-Jl

(r r).+t3SJl 6.rL'll Ot+sll Clc aeJrL'll ti-l-,,'ll '.li'1..'i

瀕 LJも 押 1準口 |″ 挙 ヽ 神 鋼 lo」
Lハミ甜 1ミ 1:スメ 」 趣 口 lo」L´ミ

:ど |ゞ´
(｀
Y)BOrgman ot→りJい出」いJいメ|

,-Jl lljlcll LEI .,le crL:s-oll -,pr ;raiir; J.J C :Ll:

脚 |ご■
～

Lキ1』 Lこ」 J」・ハ出♂IJ"」 な国 ´ 喚 |がJ`… 騨

れ ■ ´ もい 勢 由|メ 占Jゝ Ⅲ 力 ぷ 許 J・い 饉 」 い
螂
♂
|´い |″

VA



r.,v.t J.ul! 'lA irJ ! "-ilJr 'ro ilt

マ
=与
●I早劉
“
コ|`|。マ」IⅢ」 計 メ,●|』I●巨 ぃ J`～。L44‐“

“

■
`」

|

げよ r■ 亀(亀メ |♂出 ひ
レ6υコ |)(ル ｀事鶴1出lυL♂|口→ Jし ●ヽ」が 口 |

6Jヽ も1)二LⅢ 」 |‐1洒 し` ●し,国|●い

“

ル国 IJじい 0嘔|↓撃 口 |

`‐ り |‐ 凌
“

押 |″ 岬 IJい|― IJ■メ l押 |‐
j許

・い 」
IJ｀
“
ス
F中」J・し
'国
|←■ ´ ■ 」

lい J`LJ

´ 」 坐

´ iンハI Ⅲ JI山ぃ‐ |■ ´ な い IJ‐ゝ
`o国

|び」 |… eり |

出 Ⅲ い 」 ■
レ |●IJい い ‐ J碑 |げLIゝ ひ

"`■
押 1～じ

」 ∴メ IJ`■IL411`l■lL]♂

～

´ げ 卸 `亀
ノ山 ‐ メ |

出 げ
あ げL`υ」 |´ こlυい |ふ び出 J``L脚 J」

´^1´|メ押 |

υ―́ り が・
tJ´ げりだJJい

'渤
`り
響 L嘲 し 出 押 |こヽル |

・こ|ヽメ遍ゞ |≒攣
LulJ

み→井メ」|1舅L響 げハ む」■出
`●
メ |■
“
´ J口 I JJ`|■ いJ

`コ
|´メ |●いJヽ■ 日 屋`Iツ |口lυJJ``Lμ lJJ´

ハA=ム」|こIJNI

・(望」IJり颯:^j望」|●1ム)ご■Ⅲ
」|りJ^出 .ゝ いが■■

,j.-r &+fi.,,.ll crlr3$ dJ+.gsljilf cJS Jil:i'rr,i:"'^lt c''l-f.rLL'ul.lill Lo".a 
"L?E

dr 4it Jl jrs..ll 6-.Or-r *i a>t i>U Cr 6t'a!'-4ll dij &riL" ixs ltU

et-.iayl d.ri .r-i! qJ-.-btill qP oillJxl lrn j'l dl" cA t'*+r 'cJt-tjlull Cil

d-AJlull C- 6.,t;+r:,-fl &Ld .r:.^*:'il (iJJ(JlJ L3ll) qla'l Ji!*^ll

Lr!J+l- 6l .ss+i:-,,,..ll ,i.t+g.l ii 1.,Jo 6JJ'i'll JEnll 1.9ll 'Otl 4sE^il

1ji,rP q 3i:lt glrs.cY! Ly,.all s.1* C-+'ti O:t ot'ts|all CX<.r Oeli..'"lt

.ip\rir?,^tl 3--+-,_ratjc tf-l +U

,;!-r,!l s,r *ofu'$jll4it+x ,JP galgii.ult *t'3-f Cn &l'1ll si+, i crJ

I (-,r',.l .ill crl-.JL.ll ds) sll d.4Jill i€is'i L'jlJ 4jl d.i' i+JlX! Jis, f+l:.

,', -irl ou5. tiyj #l c|:s aJaJ..''' ''''J l'+L"i ttsj,L 'l:rtjJl'Jl Cij

&r-rl ,Jo Jl,-,.arll JlJ.l-,1,r dis+ lSaJ (Google,Yahoo) rl]. Lt''tt

Ol /,-s., crLrLJil)l oir sL ;6-cult f+ Ol ur+ -rYl gl3 qPJ ''t.o$-J\

V'



こ1.1く‐1,こ L」■dl J■‐メン
…

|'ここ饉ム‐出ぃふ 1ゝ● 1'1く ハヽ
`L`“

し、1

`■
,oい

.L.a.aii.cll ol-jJuJl p.Li l(-J11 Cl ll9.Jl el$ gi a.oll!.ll lljr.ll ,ls r-1&;

.4#Jll cit-nS.oJl 4+ ./ JJ'^aill hA & jJ$ di.,-,, u. ti aul Yl

crL{1L3ll ;.**,lll+ cJl-ll :a l-as flrin"Yl a,q* aJS.l dr 4+"9-,ll i.ilrr< ^ll gl

i:l_;t &^ll U...., JJ-!,Jrf ,,,!Lr.l L$- &ldrll Ol3.r.l: cf_,ril .tri Cl 4j+JlJlJsll

+bll ,..1 gl,,i(^\l o\J g9o,r.r.*.ll 4gii..,,."J13 OJ.at ll ri4 e+r ,U ty 6riq,4ll

crl-2t€ ^tl .+E-f C cy>CIll ,4+U o. ?J*,LlJl db. crs 4rjLiJl acf::^lt f$l-i^ll

sJl 4-rtall gc )Lili.dll 4+.U iJ. i,a.ailll s3li.r.,Lrtf &" &tttt l(rtL:l ;!l
,j)---e ,1, -.,11 C f#t$3Lj 4trjir,* tt 4"riLa3ilall ol+!i.Y! dIfi 6lJt{. r-rL,,i<l

O*L-*JS 4-i$i t-c l.ra3 r.3)SrLll .bNl rltll or:<3J-,rr 6JHi- Yl !++S .*1.e3&-dl

:が |ヽよ釧|´ い■づび≒3・ (ヽ 1)(Brogman)Ot→ J′

ため自 1 1lL`る●ミlJこメ■いld島 `IⅢ
饉 山い」 I JiICi亀壺口|ご国 ス。払ミ1‖ 彙 s

~:ひJ争 LIルIJ●

.和団口loしり|■」
“
cハ
96J」鶴| 一i

oL、 Lミ 1l c■y与 出 IJい 」 な |“口 1由|メ I Ⅲ J`“ ―甲

.亀壺L!1渉」な L」1山 |夕 IJが IJ JJ'ハ A'い れ Lツ|`L― →

びh」J(,|メ鋤 J■ハ)♂|む
…

|…
…
よい |ふ れ■♂'J

♂ IJ″」 な 脚 |ス Lミ‖望メ Jυい |い f理 が 1社メ 13メ
'3押

|

A・



9.-::--Jr:jb d+.
Υ.・ V.11コ 1・ 人ヽ ｀'ヽ ^tl

O. dlj-ll ir#..q,rllll l(l'''.r .,3l i-e;ill drlJt+lr'Yl oia o'&iJ 'a;JJ!.eJl ':trJ'!'rJl

o.r-t &j-ol O-l.oIJ.gt-cJ&all 1ie '''''rll 'rjo ,s>l 4+sU O.o .:l-;ttJ C;;-l i.rr- U '

g,*.;l t6.rir .bl OsiJ 3++ 4i+EJ rlrS. u. i#r'inlj kir65 -i ul ":+lI*"Yl

.Q.rrJl drtiJ&4Jl Jij Lo.i.I .'3Jl djt'BJtll

LiJtr-cll (Borgman C.) OLo+-t-l+ o:':'",JS 4.1.biil 6.rll 6l3dll+ riYl Cs+J lia

-: .;Vl .Jeif os 4jl++ Os+J uJ#i$f ji (JJ+ii'"*Jl tdl eq Cl oll\+Jlj

&ls.l+:rl +-+-,,x A-qLb r.61JS C p9ul\ a'Utr,yt tfi Cf;J: i+liJl +i-.1*' -i

rl.r+l ti aJiJ.L-$,Lf O. druJ&-qll 4p ''''r\l ri'iJ a'bf c's \l;g d:ruJhijl

,r-Ee CiJrj ,P "tl+if.,*tl 
'oJli ,r!' i*"'-rll 6l'JS4Jl i drr;Jl crt;Le

.Lu.lt ,:L^sLJl +J-i

cj-s crf-i+Lills i.^Ii)t+J ,4FU CF dj..tjlll{ #,rrll :','J<l-,fll3 ':YyJJl+ 
i'iJ''"ll -(.J

i!3 i.,ir'rt Lli..ll cl!!c{ a.Ut-r,yt i:JtJ.rll aiJ*"ll{.r^afo3,crJil c+tu U" 6o,,le

t&.Jij*j C yflyl r;h"6-,1 ,Jc rji'.,* tl iJJq q+SlA 49-F-.ll ,# q 6'l''"ll

O-. i;+eJ.ll )S ef &lrill #fs,ctr 6JSJI ,r-rj uJ+ii.'*ll t'l 'ii,l+ ol-^llr' pt'Lj

-:4Yr r-xl ,,Jl (a+St!ts i$y.Jl).+l..1,'.ll

.iit J&-all Cil #r. se &jtrill LtrJt oU"q i'bt-r:t pti g|r-t

.oLj&-cll d- Cr 6.r.se clLiiJ 6i+ 4Jl +li+Jt+ tL'lJl-Y

eL$ &l++f3lJE-,r 6r r-!sll3 ,i!.r.rJt eEjll uit 4i. c- -iltilI sle 3Ji'I -r
.q# a.^.aLlll

oila .r:3,,-r.3rr.,LrJl gl &llrltl L;lJl q-,t*.Y1 drlJt{+ll ull }J,XJ:e+iill crl.,i'iall -a'

dt+*., q# 4*#SliI !!J.ll i.ly-.ffj LJi.4ill ii-FJl i)" # i1rr3J L;si &lJ'{+Jl

'4*dJl 'l'..'< 
^ll

Aヽ



6甲劇,こし」■」lJいいい0中 1亀饉スー・ ´拳 |ゝこ!ス ^∬ ハヽi

びン4,0い

ひ■コ|げ ■国|み巡
～
い も」い こヽJL♂|もい 与こり1凸甲 IJ

●―
“

“

υ―'こ
1スムた―

“
工聾
戸

た_■こメ1由
1ヽ 1く Al●|“』 出 ムJ」た ,`山

ittthll

・碑事山」|

ぷ塁L出 1亀饉 な出 ィメ 生"J由
u"1毎 ぬ i

が 出 山
l AJ」|,tLJ酔 ´ もり`

こ村J戸 6■ :中1榔 |。ゝ 色J」

J― スタ Jメ ン Grl」 ・凸L●J出 |こ:出J■:ギ J丼 ■ ♂ 1由
J♂ IJ出JLAll

:(｀ 。)ひ J(凸い団 |」い ♂)♂
Lハ瑚 JJ・

:～」 1山しコ |メL出 ´ ♂ 圏 l υJo J'い JI」勇 :」 ″|メロ |

ダ 上 由L押 IⅢ メ li.Ji単■ |,■ 亀LI Ⅲ 」 1由Ч邸
|が くtJ`J」

た 1't“ぃJ積 口 l cJLJお ||ハー JJ(wwW)尋 J口 |｀脚 1許 J"い
IL出|

J」 ま∬酔 ユ ‐ 由L押 |』 JメJいL飛 JΨ 国1許 Ⅲ 墨 |

こ
l Ll.41・ 凸Lμ l・ゝ むυ

“

許
3J』』J出 6押中1凸L.押 1凸墜■ ♂ I JJ´」|

凛―響 こ→智 い 」メ
螂い し JL中手 ´J`J出 1出ギ1由lυい l oJ勇 01亭

L出 |

.L舅゛い い 山工iL■ レ ‐ J麟事 コ 1標 い |ミ tJ

・ ♂
LJコ I JJ』

～

」ル IJ山甲 IJ`二い |メL JJ`場 L:一

出 義 句 ■び出 ♂

“

び望ゞ亀ILA´ ひ J́社 二彎♂ 圏 I LJ口|」J』 J

申 I JJシ
“
出 出JJ eぃ 由、藤 」 ・由L'日IJび■ 出 1碑 3メリ 1社口 |

Ⅲ JJ由L井 メ
“
J`由L井 ψJ.:ふleい JIも掌国|こ:出」|夕 IJ Ⅲ  Ⅲ メ

|

中 J ЧL→力 い。押こb ttLAJL」|』こ』
LA ttittA● 1が tttt`L井 ス1`"JJ占LI

山い J“」卜響 おいり 1出玉Jむ平L出 tなLI(ン
～

い｀ Jし瑠 1凸IJt← o出IJ

源 卜 」 JJoL」 1由いコ IJ´出|ド=■
lcル 謗

…

1望J』 LJLJ山 LJ」 |

.む
=り
|。L“

`IJ)ユ
出|た■→|夕 げ」 極 山IJ峰ハリ

1'"1釣 L“LI』工 llt｀■110い|・ユ ニ句

53… 1・JLじ 由L二 僣壺 J`酬出 ゝJ由LJ国|い」メ ´
私 コ IJれメ |

♂ い JJ¨ Lい
ハ “J、 ■ 出 ユ

“

o)腱
`嘔
国 16メ

“

♂ 出

Jlハ 醜受 諄 甲 L」 出 J ttIM鋤 出 μ l´ ル 1幡ertCeけ )夢ガ

人Y



Y..v.: Jd\.r'\ j+i:l じ こ JI井 ‐

ン メ 鋼 JJ^井 」1´ン 'Jo■ J神
LJF井 ■ 計 い みバ 0コ 6LJ■

.Lげ 口IJ」
“
J口 13」 J日 IJ“ Ⅲ…ヽ。Lヽい 15JJ″ ♂ ■ J

Jこ 響 出 1(卜 ■≦ ひ Ⅲ り|‐ J JJ3“ い 〕 ♂
|:itiJ.`・

`ilヽ `、

.`l‖)||な占」IJ

Jち 」 jJ^CIふ J私J国 ‐ ´ |,い 心 ■J口 1出 押
IJい 日

・″IL」 げここJ■J・・LI

♂い が■ (Online)メリ |コ |か
1`-lJ山|タメ ´ o‐ LAl●メ IⅢ」 I LI

■≦´こJ“ メ |げ中 押 `い 。■♂|｀コ|ル・ Ⅵひ

“

|」 (%・・)

げ
工 範 → メ 1凸じメ メ 1亀J脚 |‐ ■脚 出し ,メ |」 こニ メ IⅢ J

.■Fi」 メリ|口 1

短
l∴ ^由し‐ タ ー螂

“

由 L亀メ ♂‐ 卜 ,いしL“ 襴

ご,■ ≦・メ響 Jニユ3」|。りk口IJ亀｀い ||ひ `し
"メ

|ふ 。ぃ Jび国 J

れⅢ学 c戸 いL´ Jこ
“

メい」"lj5メ リメ■勇」畠Jこ´メ|

J(Search EnJnes)`ムリ1山りⅥ 」 (Mailing lists)ヽ■メ |´り IJJい |`

・ふ 甲 甲LU労 學 ドubject Directone→ ■

“

メ 1亀

'|
亀

“
一ЦWWヽ )■メロ|ヽメ|ドは1-161`く出●ゝ ♂J3-い 岬́|ごいb

″
｀スムいメ

“
'い こ
ン刷

～

出 いメ ツJ袖」|●LI=赴魁 1…■Lい な海 1

・
`メ
料|●い 出|´ よ■』

“

もュメ1´しJJメニⅥ 6じ,‐ ´'ミ 1… 1

`し撃
出J亀口 |■」― 〕F出 ´ むメ |｀ゝ Jご LJJ■ ― さ 凌

“

J

←“
出国 lc■ JJ」|●1■■1^1も1ヽ1-1,こ口|夕脚 | ・́ 6Jコ|」 こ喚 ´ い J

・亀J」 こ」|

.   亀_戸
`IⅢ
メ

“

瀕・ J工|:出口|■口 |

こ。メ…'饉
』lυ
""ひ
o(い )(Qian ZhOu)ぃjoい ■`J・υ嘔|」

■メ ||い ♂ ‐ ‐ 凸り
“

」出 許 i」晦 |`“ 』J6暉 国 ♂は ｀

`メ
J`ιⅢ≦JJ`LJに 出 こ層J`脚 J`●メ

“
』 こ独 J``LttJ.´ 」̂ 興 1こ層

`る
出

`1由
り Jぃ ■ 3c井 。」J・ _戸聾 J´ メ1型 こ

。メー ●1(ZhOu)い j

l ス11り‐ 型 1^3J`学 出 い 1｀ミtic井 脚 望 υ≦J・ |り、国 J饉」ulJ

が
ミヽ■ ―13事 Jこ L,日 l夕

“

IJ`饉 ♂ l`lυ 戸ヽ IJも 国 J●1メ』 ふ ♂■

t´|メ1出 Jゞ・ ^‖ `:.■、メ■」|“ lヽc■甲

人Υ



Jナ響 ,0い

JJ-4J昇 響 許 ■メ I Lυ爆 ■丼 瀕 IJ工 15りJtt υ■ ぃ う 0い
こ■ 墜

瀕 」 ||ニハ ´ 工鍔J`、い 1亀メ」|●し´ J.・ 伊 3■
｀` A出し,れμ ♂ 1崚団 |

凸t t｀ AC♂ ハ ｀
か
tl-lJ由 LJ」 |´ ≦ 中 Li tメ メ 許 6J」|な 国 脚

ひ
“
Jむ メJι ■ギ由壼L:1出工J凸じ

“

メ lι讐山興 |びJ♂ I Ji`JJ」 |

。
、 多
≦」ELAJ

山Lllll・・1ツ |

:ひJ凸い11■―絣ひ L中 ♂1出串|■j」

と
“
い J`極 り |』い 」メ蠅1山中 IL諄ゝlcメ|もJ甲1由IJ夕

1伊 ■口 IJ― ｀

い い
|夕
酔

“

L■ 脚 16.し |― 喝 `勺Jメ1色い
｀』い Ч■

“

LA

.ヽ鯛υ」 1山IJJ」IJ御 1白い J」 |

…

ひい 必国 IJ'いメ1凸い団 |げ 出国 1凸|」辱
。JJゝ 出ムひ 諄り|ル J

メ ´
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