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

5. Both Arabic and English abstracts are required for each
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Figures and illustrations should be drawn using black
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of each diagram should be submitted. captions to figures
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ABSTRACT
.]olden hamsters (Mesocricetus ourotus) were treated

intraperitoneally with 20pg of semipurifiecl thymosine and lOpg of
immunoferron for six successive days, then infectecl with sito6
promastigotes of L. Conovani. After 60 clays post infection, the
number's of total parasite burden, spleen ancl liver indices, delayed
type hypersensitivity and histopathological changes in spleen and liver
were investigated.

The total parasites burclen, Iiver and spleen rveight lvere lower
(P<0.01) than untreated, while the average of DTH rvas higher than
(P<0.01) untreated one. Also, the histopathological change for spleen
and liver less effect than untre:rted control. The result of investigation
indicatecl that the semi purified thynrosine :rncl immunoferron activate
the immune system egainst'iscer..rl Leishm,ri:rsis.
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INTRODUCT10N
Visceral leishrnanaisis is a scriolis systenlic diseascs caused by an

intracenular protozoan parasite of rcticuloendOthelial cens, caned

L′ぉrr″″″′″ rra″οッα″′complex spp(1)・ The WOrld health Organization

(WHO)has cOnsidered the Leishmaniasis to be the among six more
important infections disease of human world ヽヽidc(2). In the last

decades,there was fOur to SiX fold rise in the nunlber of cases of this

disease in lraq(3). The diSease initiated by feVer tendS tO be

孵 鶉 襴 1導∬
脚 器麗胤甘』曽扁1路
ThrombOCytopenia,  markedly

leucol∫

1:lu:l:rl:i::lelllil:lf:t雷I]ll:‖ ldl:g麗:)rilliclli

oferythl、
:::|;iS・ Reinner  and  ルlalemud(5)  demonStrated  that

intracellular parasitism of Z. rrrp″ οッα″′Caused malor inCrease in

Hydrilillilょ etilξ

l乳1::::dli115-」

ETE)illllil‖ ldinll:品:Iキtsthii

increased  Cyc10Xygenation  and

W露せ1ぷ」蛸:現浦恥l檄質Wi洋燃 ]
ツ″ °

IIImunⅢ  w"h ne ttshman‖
hた 面 Onも aSSOda"dw"h me

stimulation Of protective T― Cens,、″hich produCe lymphokines that are

:illinfl:11:liri:it』:i:111lhよ
liCilliボlililill靴iint襲

has bcen focused on the cffec
immun010gical properties to induce bOth Ce‖

ular and humoral

immunity.In thiS study Thymosine and lmmunoた
rron were attempted

as lmmunostintulator against二.″ο″οヽ'rr″′in experimental animals。

ⅣlATERIALS&METHODS
Extraction of Thymosine and senli puriiCation from Thymus glands

The extraction of Thymosine and Semi purirlcatiOn according to

Goldstein,1979(9).
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Anim:rls:
Sixty male of golden hamster Mesocricetus uurotus, T-8 weeks of

age and 80gm body weight were used.

Immunoferron:
Glycophosphoptical (Arabian company) prepared by dissolved

lOmg in sterilized D.W. to obtained final concentration of l0pg/0.1 ml.

Parasites and their Maintenance:
Cutlure of Leishmunio donovemi (MOHM/IQ/BRCI (AA3) was

obtained from the Department of Biology, college of science, University
of Baghdad. L. donovani promastigotes lvere cultured at 26oC in semi

sold media such promastigotes culture rvere normally ready for used

within six days. When adequate numbers of cultured promastigotes
were obtained they rvei e harvested and used for infections in golden
hamsters

Virulent Parasites:
These were obtained by inoculating intrapaitonelly into BALB/C

mice and the infection left to develop for one month animals were
sacrificed and biopsies were taken from the liver and spleen inoculated
at stationary phase and washed in sterile P.B.S by centrifugation. The
parasites were counted in Neubauer chamber and parasites densities
adjusted to give a concentration of 5 x 108 in 0.2m1 volume of P.B.S for
(I.P) injection into hamsters.

Experimental protoccl :

The animals were divided into five groups and each group
contained (12) animals as the following:
I - Group of animals treated rvith 20ptg of semi purified thymosine

for six successive days.
2- Group of animals treated rvith lOttg of immunoferron for six

successive days.
3 - Groups of animals injected rvith l0 p,g of thymosine and l0 ptg of

immunoferron for six successive d:r1's.

4 - Group of animals injected w'ith 0.5m1of 5"1' Gly'cogen and served
as a positive control.

5 - Groups of animals injected with 0.5m1 of P.ll.S ancl served as a
(negative control).
Al! animats lvere injectecl r''ith 5rl07 prt,rnrtstigotes at clay seven

;,i"r.:r tt-r'ated w'ith immunodrtl:rt-'i-s ct)nrpountl;. 'f i:,r:t ih:r irnimals \vere
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sacrificed atter (60) dal.'s post- infection ilnd a concern ofthe follolving
parameters was mlrde xccording to(10).

I - Spleen and liver index.
2 - Total parasite burden (TPB) and prophylactic index'

3 - Delayed iy-pe hy persensitivity test to Leishmanial antigen'

4 - H istopathological changes in spleen and Liver's'

Spleen and Liver Index:
Allanimalslvereweighedattheendofexperimentaltime.Then

their spleen and liver aseptically harvested and rveighed' Then organ

index was calculated according to(l l) as to the follorving equation'

Orgarr Index =

、100
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Total parasites burden in liver and spleen:

A cut section of liver and spleen *as blotted thoroughll' on filter

paper, and impression lvas macle on glass slides' Then air dried

,."ur, were fixed in methanol for 3-5 minutes, and stained with

Geimsa for 20min. Slides were examined under Oil immersion and the

ratio of amastigotes to organ cells nuclei was determined'

Liver or ipleen pa.asites burdens were quantified according to

Stauber 1958(12) as following equation formula'

Leishmania donovani - li"t or spteen rveight/mg and ratio of a

mastigotes x 200-000 unit per liver or spleen'-

frnil" tt. prophylactic index was calculated according to Riffaat

et al., (1989)(l l) as the formula'
No. of amastigotes/Spleen or liver in

Infected and treated animal

No. ef amastigotes/spleen or liver
In infected and non-treated animal

Cellular immune response (Delayed type hypersensitivity)

Leishmanial skin test antigens rYere prepared by suspending

rvashed prorrrastigote s of Leishminia donovani (5xt07/mt) in a solution

of 0.5%, phenol saline, hamster were injected intradermally rvith

(0.2m1) oi L. drnoroai in left leg, the right legs was injected sith

io.r r"ri phenol saline (control). The footpad thickness rvas nreasu red

ivith averinc-r caliper after 24 hr alter the injection of Leishmrnin

:rntigens,,:rrrd the,lilf.."n." in the thickness betueen thc c"'rtr()l nd

Animal weight
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antigen  injected  foot  was  considered  as  the  delayed  type
hypersensitivity.

Histopathological change in spleen and liver:

Tissues sanlples fronl spleen and liver were prepared for
histopathological studies after sacriflcing of hamster's flxed in Bouin's

solution for one day, then processed and section were cut by a
rnicrotome 4-5 μnl in thickness and stained v/ith HaeⅡ ltoxylin and

Eosin according to Bantroft&Steven's1982(13).

Statistical Analysis:

Analysis of variance(one Way)ANOVA was used to compare the
results.

RESULTS
Weight of spleen,liver and organ index:

Table(1)shOWS the changes in weight and organ index for spleen

and liver in anilnals post 60 day's of infection after treated Ⅵ/ith
immunomodulator's for 6 day's the liver index was(38.52,41.73,33.44)

in  groups  of anirrlals  treated  lvith  senlipurirled  thymosine

illllnunoferron, and groups treated with ilnmunoferron and selllli

purirled thymosine respectively, comparing lvith infected untreated

control(59.39)and negative control(29。 52)while the splenic index was

(2.07, 1.99, 1.84)for treated group respect市 ely comparing with
positive control reached(3.80)and negative control reached(1.54).

Quantifled of total parasites burden(TPB)and prOphylactic index in
spleen:

Table (2)showS the changes in amastigotes loads, and
prophylactic index in spleen post 60 days of iniection in anilllals

treatedヽwith senlipurifled thymosine and inllrlunoferron for successive

six days before infection. The total parasite burden in the groups

treated 、vith senlipurifled thymosine, ilrlmunoferron, senlipurirled

thymosine and immunoferron reach(25.42,24.97, 14.64)x 106
respectivcly cornParing with untreated controi reached (67.85)x 106

while the prophylactic index a raised signincantly(P<0・ 05)tili reach

to(62.53,63.19,78.40)lor treated groups respectively.

Change in cellular immune response(Delayed type hypersensitivity):

This parameter's, investigated the potential role of sernipurifled

thymosine and irnIIlunoferron to induce a protective irnrnune response

against infection with ι.″θ′′οソ″″′..As shown in Table(3)the delayed
tyPじ 11)perscnsitivit)showe(l increased(P<().05)irl貴 )()tpad swelling

tili rtitcll(0。 35,().62, 1)。 7■ )Inln in group r)f たInir11と 、i trcatcd with
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semipurified thymosine, immunoferron and treated $ ith semipurified
thymosine and immunoferron respectively comparing with positive

control which reached (0.15) mm.

Histopathological StudY
Ilistological pictures ofspleen in infected and non-treated animals

showed follicular hyperplasia and rvidening of the white pulp'
hyperplasia of macrophages and lymphocytes (Figure-l). Also, the

picture of liver in these animals, showed, slight congestion, hyperplasia

of Kupffer cells, infiltration of lymphocyte and macrophages leads to

g.unuio-u formation enclosed to blood vessel, rvith amyliodosis and

iatty change Fig. (2) while the histological pictures of spleen and liver

nig. 1f,l; in infected and treated with semipurified thymosine and

trJateO with immunoferron showed decreasing in infiltration of

lymphocyte and macrophages the while pulp looked normally' The

numbe. and size of granutoma was lower then infected and non treated

groups,

DISCUSSION
Theactivationofmacrophagesbythymosinean<limmunoferron

leads to change in the surface receptors, which used by leishmanial

promostigotes for entering macrophages' However, it is possible that

immigrant monocyte represent the responding effector phagocyte(I4)'

The isults were consisient with Mahmoud and Turvajrni (1991X15)

when demonstrated a suppressed proliferation of L. donovani

amastigotes in both spleen antl liver of glucon pre-tre:rtment animals.

Also, tf,e reduced total parasite burden observed rvhen infected mice

with treated interferon-cr as also was observe d by Groft et al''

(lee2xl6).' fir" results of this study demonstrated that immunopotentiation

rvith thymosine and immunoferron induced a significant protection in

hamster against Leishmaniasis. Also, spleen and liver w eight reduced

to nearly normal rveight when treated the infectetl animals lvith

visceral Leishmaniasis by immunoferron and senripurilied thymosine

for successive six days consistent with Al-Dulami (1992)(6) rvhen pre-

infection mice treated rvith Esculetin daily for six dav's. The increased

rveight of liver and spleen in infected and non-trc:rtetl animals in this

stuJy also observed by Afrin & Ali(17) rvhen reportctl that Iiver and

spleen weight had increaseti by 1.5 and {.7 ftrld, correlating rvith

uis.eral prolil'eration of amastigotes in these orgilns, thc same result

repr>rted by Riffa:rt et ul., (l9S9X I I ) 1r lt' rt ;"c:tted r iscer:rl

Leishmaniasis rvith ilermeCt;n, lvhen erattrittcti i ltttt, 'iogie :tl chenge

う

０́
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in animals infectetl rvith L. donovani, the lorv level of parasite-specific
delayecl type ht'persensitiv ity in (DTH) response correlated w'ith

clisease progression in hamester's lvhile the groups treated rvith semi-

purifiecl thymosine ano immunoferron expressed strong delayed type

hypersensitivity. Cellular immune response play an important role in
the pathogenesis and healing of Leishmaniasis. This indicated that
semipurified thymosine ancl immunoferron have the ability to activate

macrophages and increase proliferation of these cells with lymphocyte

and induce the secretion of lymphokines ancl resulted into
granulomatous lesion. The results were consistent rvith (18'19) when

treated visceral Leishmaniasis with polysaccharides daily for six day

the DTH were increased.
The histopathological change of infected liver reported in this

study were consistent with Sequire et ol., (1989X20) when described
granuloma change in liver for 24 lveeks. The increase in mature
granuloma \yere correlated lvith cell immune response as sholvn in our
results. When DTH lvere decreased during experimental periods, also

the increase of granuloma were correlated with liver weight which
increased along infected periods. The histopathological change in liver
of treated groups of immunoferron and semipurified thymosine
showed a little congestion, hyperplasia of macrophages, granuloma like
fornring groups and also, correlated with increase in liver weight and
reduction in parasite load. These results were consistent with Squires
et al., (1989X20) rvhen treated visceral Leishmaniasis with interferon-y.
The histopathological change in infected spleen were consistent with
Gutierres et ol., (1984)(21) the cause of necrosis depends on immune
reaction the decrease in lymphocyte will lead to inhibition of immune
cells response. The decrease B and T cells leads to decrease in cells

mediated response, tvhich determine weather the infection remain
localized or become generalized. The histological changes and increase
in spleen rveight are consistent with (22,23). Reported the same change
after 8 weeks of infected golden hamster's rvith L. muior. The
aggregation of macrophages and lymphocytes depends on activation
effect of Thymosine and Irnrnunoferron, which a raise the cellular
immune response.
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Table (1): Spleen and liver index of golden hamster infected with L.         =
donovnni after treatment lvith Senri purified Thl'rtrosine aTd Immunoferron.llrlllc

Liver
I nd ices

Spleen
I ndices

*ve control 59.39 3.80

SD

Ext;'act
20 pslgm

38.52 2.07

Immunoferon
l0pg/gm

41.73 1.99

SD

EXT+Immuno l0+5 Pg/gm 33.4 1.84

SD

-ve Control 29.52 1.54

SD

N=6
P<0。05

LSD ofliver=1.02
LSD ofspleen=0。 028

Table (2): Total parasite burden and prophylactic index in groups of
golden hamster's treated with semipurified thymosine and

immunoferon and infected wlth L. dono'ani '

Spleen
weight (rng)

Noo of

二ιlis力

“
″″

″ο″οッα″′

Bodv/cell

Total Noo of

paralllitr)leen
,

Index

*veControl 295 1.15 67.85

SD 6.67 0.0931 4。921

Extract
20wglsm

163 0。78 25.42★ 彙 62.53

SD 8.21 0.0994 3.552

Immunoferon
10ue/sm

181 0.69 24◆97彙士 63.19

SD 7.19 0。0931 2.110

Ext+Immuno
10+5μ2/2m

183 0.40 14.64ナ★ 78.42

SD 8.28.25 0.0886    1    2.699

N=6      贅'P<0.001     LSD=18.25
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Table (3): The delayed hy perse nsitiv itv index in hamster's treated rvith

semipurified thymosine antl imnrunoferron and infected rvith l.
donovuni .

DTH Index

*ve con trol 0.71

SD 0.231

Extract
20pslgm

1.21

SD 0.155

Immunoferon
10pg/gm

1.48

SD 0.362

Immuno + EXT
5+10 pg/gm

1.60

SD 0.86

-ve con trol 0.86

SD 0.198

N=6
Pく0.05

LSD=0.29
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Figure (l): Cross section in the Iiver of hamster infected lvith
Leishmunio donovuni after (60) day's post infection w'ith Z. donovani
shorved the infiltration of lymphocyte and macrophages leads to
formation of typical Granulomia. Stained with (H&E) under
magnification po\ver of (125X).

Figure (2\: Cross section in the liver
immunoferon and semipurified thymosine
lymphocyte and rlrc,-olrhage stained rvith
polver of ( l25X).

of hamster
showed little
(H&E) under

treated lvith
inliltration of
magnification

t0

t

,
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Figure (3): Cross section in the spleen of hamster after 60 day's post
infection with L. donovani showed expansion in white pulp area due to
increase in percentage of lymphocyte and macrophage stained with
(H&E) under magnification power (125X).

Figure (a): Cross section in the spleen of hamster treated with
semipurified thymosine and immunoferon and infected rvith L.
donovoni shorved normal sizes of rvhite pulp rvith the rare infiltr:rtion
of lymphocl'te and macrophage stained n'ith (rl & 1!) u nder
magnific:rtion power of (125X).
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ABSTRACT
Diabetes Mellitus is worldwide distributed disease with

metabolic disorder, the most marked feature of the disease is
elevated blood glucose. Abnormality of glucose metabolism leads to

the whole series of ablormalities, one of these complications is the

eye disease and sometime lead to blindness.

Forty diabetic patients lvere studied which include 20

patients with eye disease and 20 without eye disease in comparison
with 20 patients control group of diagnosed eye disease ' 

as well as 30

apparent healthy individuals. Enzyme Linked Immunosorbent Assay

(ELISA) technique was used to measure, serum levels of Granulocyte
Macrophage-Cotony Stimulating Factor (GM-CSF) in diabetic
patients rvith & rvithout e_ye disease in comparison lvith control
qroups
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This study reveals that mean scrunr lcvcl ol'CNI-CSF was

partially elevated in diabetic cases lvith and \1 ithout cve disease' with
no detection for it in the sera ofcontrol grorrps.

Kev *'ords: Diabetes Mellitus, GII-CSF, Cvtokines, I)\l-t1 pe I & 2

INTRODUCTION
Diabetes mellitus (DM) is the most common endocrine

disease lvith metabolic, vascular and neuropathic components that
are interrelated. The metabolic changes rvhich is characterized by

alterations in carbohydrate, fat and protein metabolism secondary to
absent or markedly diminished insulin secretion or ineffective insulin
action [,21.

Diabetes mellitus has been know'n from :rncient time and

rvas first reported around 1500 B.C. in the Ebers Papt'rus found at
Iaxour in Egypt "as a condition causing polyuria" [31.

Diabetes was first described as a disease of thirst by Tchang
who observed a patient suffering from this disease; drink ten quarts
of water per day with a relative degree of polyuria [4' 5l .

Type I or Insulin-Dependent Ditbetes Mellitus (IDDM)
appears in childhood or in the early ten-age years for this reason; it
used to be called Juvenile-onset diabetes,

Type II or Non-Insulin-Dependenl Diabetes Mellitus
(NIDDM) most often develops in adulthood and used to be called
adult-onset diabetes.

Gestational diabetes only appears during pregnancy in
women with no previous history of rype I or t1'pe II diabetes and
often goes away after pregnancy [61.

The main symptoms of D.M., glucose level build up in blood
and urine, causing excessive urination, thirst, hunger and rveight loss

[71. Other symptoms include fatigue, rveakness nnd increased
susceptibility of infections, particularll' kidnel' xnd genitalia [8].
Diabetes mellitus is the seventh leading c:ruse of all tleaths and sixth
leading cause of all deaths caused by disease.

Non Insulin Dependent Diabetes Mellitus (NIDDM) is more
common than IDDM and more frequent
aggregation, its pathogenesis is less understood,
many different causes of this form of diabetcs
environmental and genetic factors [9, 71.

Most patients rvith this fornr , rf diabt';,
oi,esity itself causes some d*grec of insLrlin resi-,. n{ 5rrt these tu'o
[ur:tors (obesity & insulin resistance) :r lone rtrc irrstr, ticient to cause

exhibits familial
there are probably

rvith inter action of

:rrr ,,bese. and
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diabetes unless accompaniecl by imp:rired B-cell function, rvhich in

NIDDM has defect in appropriatel.y recognizing glucose as stimulus

to insulin secretion, there fore auto-immune destruction of p-cell does

not occur [71. Thus the pathogenesis of NIDDM are nretabolic

clisorders that are responsible of immune abnormalities
characterized by abnormalities of insulin receptor binding or post

receptor blocks in cause the development of this form of diabetes [4'
101.

Finally, factors' favoring a cliagnosis of NIDDM associated

with the absence of classical symptoms of diabetes because the

hyperglycemia develops gradually occur at older age of onset over 30

y.u.r and is frequentl)' associated with obesity which is suspected as

an etiologic factor Ul, 4,l2l.
Cytokinei which has been designated to include soluble mediators

u.. synthesized and secreted by leukocytes in extremely low

.on..nt.ation [13]. Most manifest their biological effects through

specific receptors, with high binding affinities, expressed at the

surface of their target cell [14]. They participate in all phase of

immune response, they affect proliferation, differentiation and

migration of various cells in immune system and regulate both

humoral and cellular immune response [141. They serve as chemical

messengers between the immune system and other systems of the

body forming an integrated network that is highly evolved in the

,.gulution of immune responses and even the susceptibility of tumor

cells to the action of other cytokines such as IL-6 Usl.
Granulocyte/macrophage colony-stlmulating factor (GM-CSF) is an

acidic glycoprotein that stimulates hematopoiesis in vitro and in vivo

[161. The best known cytokine participates in cellular proliferation

and differentiation is (GM-CSF). It was observed that GM-CSF plays

a pivotal role in wound healing of rat model which may be useful for
creating better wound heating in risky patients such as diabetics [17].

Moreover, it was noticed that this activity relateC to its ability to

activate macrophages to synthesize and secreted HzOz since failure of

Monocytes of tiauma patients to convert to Immature Dendritic Cells

is related to preferential M-CSF-Driven Macrophage differentiation

[181. Furthermore, stuclies denoted that GM-CSF concentration was

low in DM patients to facilitate wound healing Il9l'
This study rvas planned to estimzrte the level of GM-CSF in

the sera of diabetic patients to investigate any correlation between

the disease and this cytokine besitle its role in the disease.

N{ATERIAL:i & }'lETHODS
One hunclred sera sI :rpr,'-s tbr diabetic patients lvere

stucliecl rvhich include 60 paticris '.''ilh eye disezrse ancl 40 rvithout
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eye disease in comparison rvith 30 patients control group of
tliagnosed e1r tliscase , as w'ell as 30 apparent hr:althv individuals.
Enzyme Linked lmmunosorbent Assa) (ELISA) tcchnique was used

to mersure, serum lcvels of GM-CSF in diabetic patients with &
without eye disease in comparison with control groups according to

the instruction of Diaclone France Com. All patients have been

diagnosed by the consultant committee of the Gastro-Intestinal Tract
(GIT) Center during the period between Jan.2003 and Ju|.2004.

All the results have been analyzed statistically using F-test

for quantitative data, rvhile for qualitative data, the difference in

proportions was tested by using Chi-square (12) test with P value of
50.05 as the level of significance [201.

RESULTS

The results present in this study were based on the analysis

of data of one hundred patients with clinical evidence of DM type-Il'
sixty patients rvith eye disease as a complication of diabetes, the rest

forty have diabetes rvithout complication' control groups which
include thirty patients having eye disease as patients control and

thirty without diabetes apparent healthy control individuals.

Age and Sex Distribution:
The distribution of patients according to the age groups

was listed in the above table (l) which shorvs that NIDDM with eye

disease, 18 patients (30%) are younger than 50 years, while 42

patients (70%) fall in old age group. On the other hand, type II
without eye disease patients reveals that the majority of patients

[i.e.32 individualsl (8G%) are below 50 years and only 8 patients
(207r) rvere >50 years. On the contrary, in patient controls group;
the majority of patients (60%) that complain of eye disease are those

above 50 years.

／^
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Table(1): Distribution of diabetic patients according to age & gender in

ith rol

I= p value for type II with eye disease in comparison with healthy

control grouP.

Results in table (1) indicates that the mean age of type II
patients with eye disease (53.10 t 8.2r) was higher than the mean age

fr ryp" II patients without eye disease (50.3 * 9.66), as shown in Fig.

(2). Moreover there is highly significant difference between the mean

of age of patients with eye disease in comparison with that for patient

controls (46.3 t 6.45) [P.'.lJ$T:, D so-sg ! oo-
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Figure (1): Bar chart shorving the age distribution of studied groups.

Study Croups      _ __

Age
groups
(Years)

Patients groups Control groups

Type II with

Eye
N=60

Type II

N=40

Patients

control

N=30

Healthy

control

N=30

No % No % No % No %

<40 6 10。0 12 30。0 3 10。0 6 20。0

40-49 12 20。0 20 50。0 9 30。0 18 60。0

50-59 18 30.0 4 10。 0 12 40.0 6 20。0

60- 24 40。 0 4 10.0 6 20.0

Total 60 100% 40
100

%
30 1000/0 30 1000/0

Ranqe 36-65 38-68 38-62 38-54

Mean 53.1 50.3 46.3 40。9

SD +8.21 +9.66 +6.45 +6.26

P

(ANOVA)
士<0。0001

lleilthy control
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The frequency of patients according to gender reveals that there were

36 females (60%) anrJ 24 males (40%) for t1'pe II rvith eye disease'

rvith a female to male ratio 3:2. While type II rvithout eye disease

patients include 30 females (75"h) and l0 males (25%) with ratio 3:l
as illustrate in Fig (3).

I Female I Mate

Type ll rvith eye
disease

Ty-pe ll Patients control ilealthv control

Study groups

Figure (2)z Bar chart showing the gender distribution of studied
groups.

Estimation of Serum Level of GM-CSF:
The estimated level of GM-CSF in sera of the study groups'

type II with and without eye disease and patients control, was carried
out. The results were (1.869 * 1.29), (0.622 + 0.336), (0.922 t 0.724)
respectively and healthy control group shorved undetectable, as

shown in Table (2), Figure (3).

Table (2): The difference in mean serum GM-CSF level (pg/ml)
betlveen the stud

* P value for fpe II with eye disease in comparison rvith
patients control group.
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GⅣl―CSF
Concentration

D卜1ヽVith Eye

disease(40)

DM rvithout e1'e

disease (20)
Patient
controls (15)

Healthy

Controls(15)

Ranse(oslml) 0。 178-4.622 0。 178-1.067 0。 100-2.500 Undetectable

Mean + SD 1.869± 1.29 0.622± 0.336 0。922± 0。724 0.0

P(ANOVA) 贅<0.0001
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NIDDM

Type II
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Patients contro:

N=30

Healthy
control

Healthy control

N=30

Study Groups

Figure (3): Error bar chart showing the mean with its 95o/o

confidence interval of serum GM-CSF level (pg/ml) in the study
groups.

Table (3) shows that the frequency of the GM-CSF levels in sera of
studied groups, a level of 2.370 pg/ml was considered as a cutoff value

of serum GM-CSF (calculation was carried out taking the mean

serum GM-CSF + 2SD of patients control), therefore' any serum

GM-CSF higher than this value was considered as elevated level.

of GM― CSF leveli of the studable (3): Frequen n sera ol the stuay grOu

Study Groups
く2 .370 >2.370

No % No %

Type II rvith eye disease (n:40) 18 45。0 22 55。0

Type II (n=20) 20 100.0 0 0.0

Patients control (n:15) 9 60。0 6 40。0

Healthy control (n:15) 0 0 0 0。0

素 A cutoff value of serum G卜1-CSF(mean+2SD of patients
control)

ps。
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DISCUSSION

According to the age distribution of patients in comparison

with control groups the current study's results 2rgreed with that

reported by l2l-221that the age of diabetic mellitus patients type ll is

considered to be an independent risk factor for eye disease as a

complication of diabetes mellitus.

Considering the frequency of gender' the present findings

agreed with the fact that women with GDM might develop type II
diabetes mellitus later in their life [231.

The results regarding DM complications agreed with that
reported by others, that eye disease as a complication occurs at least

twice as often in diabetic men and three in diabetic \vomen as in the

non diabetic population [241.

These results conflicted with that abroad in rvhich type II
with and without complication are higher in men than rvomen in

Japan [25]. Perhaps the variations.in racial and genetic factors beside

the geographical differences are the causes for this controversy'

It was denoted that macropbages produced in the presence

of GM-CSF alone have more potent APC function and when

activated, have greater cytotoxic activity than those produced with
M-CSF. This is related to the delicient action of M-CSF since it
reduces MHC protein expression [141. Granulocyte Monocyte Colony

Stimulating Factor also is essential for the generation of dendritic
cells from their marrow derived precursor cells, and the local release

of this cytokine by activated macrophage' T cells and keratinocytes in

the course of an immune response is thought to trigger dendritic cell

maturation into functional APCs [26]. Also GM-CSF was reckoned

as impairment of the intracellular growth of bacteria by a synergistic

action of the GM-CSF -triggered release of autocrine TNF-rr and

Nitric Oxide [271. These facts recruit the current results that GM-
CSF level elevated in significant manner in DM accompanied eye

disease in comparison rvith control groups. However, its

concentration rvas lorv in DM cases alone in comparison with those

involved both DM and eye infection which may be due to reduced

hytlrogen peroride production in Neutrophils from patients rvith
diabetes [281.

Furthermore, other cytokines such as IL-Z may participate
in DNI inductit,n {291. This criterion nray explain the elevation of
GIII-CSF in l) \t patients w ho are su fTering from eve inlection.

Moreover it w,,s proposed that there are spontancously occurl ing

21
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neutralizing antiboclies for GM-CSF in autoimmune diseases t301.

Perhaps these:rntibodies may arise in DM and to rvhich attributed

decline level of GM-CSF in DM cases in comparison rvith eye disease

alone.

T-cells and Monocytes secreted GM-CSF under certain

condition to promote grolvth of macrophages so; it's detected in a

number of human illnesses not in a healthy one [3] ,321.
So, in vierv of all above facts it is clear that GM-CSF even in

small quantities; it plays a major role in the inflammatory process

that it may be; in some way; enhance the development of some

flisl':rses such as Diabetes Mellitus.
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Synergistic Inhibitory Effect of Some Probiotic Fiterates

\r,ith Ampicillin and Clindamycin against Acne Pathogens

Kawther H. Ibrahem AL- Bajelan - Dept .of Microbiology.college of Science.

Al-MustansiriYa universitY
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ABSTRACT

The study included detecting the synergistic inhibitory ability of
probiotic (Loctobacillus acidophilus, Bifidiobocterium bifidium

,Saccharomyces boulordii and Sscchuromyces cerevisiue) filterates

lvith Ampicillin and Clindamycin against acne pathogens especially

(Pr o p i o n i b oct e r i um ac n es'Stop hy I o c o c c us o u r e us a nd Srap hy I o c o c c tts

epidermidis) .

Susceptibility test of bacterial isolates to some antibiotic shorved a

consiclerabl resistance to ampicillin ancl clindamycin (100%) and

erythronrycin (77.7oh).Where:rs these isolates \vere r:titiillv sensitive

to ctfot:rtime, ofloxacin, ciprotlox:rcin ancl piper'.rciliin iirzobactam.
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Mininrum inhibitory concentrirtion (NIIC) of 2rmpicillin and
clindamycin lvere determined by using tube dilution test.

To detect synergistic inhibitory effects probiotic isolates were
grown in (Glucose Yeast Extract Pepton and Man Rogosa

Sha_rpe )broth media for {8 hrs., then their filterates were
concentrated by dry freeze method.Concen trated filterates of
probiotic after mixing with antibiotic rvere applied against bacterial
isolates.

Results of mixing thc minimum inhibitory concentrations(MlC) of
ampicillin,clindamycin,individually u'ith probiotic ( Lactobacillus
acidophil us, Stccharomyces boulurdii anr) Srcchuromyces cerevisifie)
filterates, declared that there rvas synergistic observable inhibitory
effect against the bacterial isolates in comparison to use each of the
probiotic filterate and antibiotic alone.

INTRODUCTION
The use of antimicrobial therapy is associated with the risk of

increased incidence of drug resistance and opportunistic
infections,which can be avoided if the use of the antimicrobial agents

can be minimized(l).
Agreat attention was made to use microorganisms or their

metabolites in treatment of some disease,so bacteria and yeast
considered as the first two types of microorganisms used.In this
approach among bacterial group is the lactobacillus spp. which have
a great role in probiotic due to its ability to produce inhibited
materials such as organic acid ,H2O2,CO2,amino acid, diacetyle,
acetaldehyde and b ac te rioc i n s (2 ).
Non pathogenic yeast, saccharomyces lvas the most widely tested in
experimental and clinical assays .

FAO and WHO has adopted the definition of probiotics as "live
microorganisms which lvhen administered in adequate amounts
confer ahealth benefit on the host" (3).There are a large number
of probiotics currently used and available in dairy fermented
foods,especially in yogurts.The probiotic microorganisms should not
be pathogenic,have no connection rvith diarrhoeagenic bacteria and
no ability to transfer antibiotic resistance genes(-l).

Probiotics are marketed as a capsules ,porvders , enriched
yogurts,yogu rt-like products and milks.These tgents are notv being
reconsidered as alternatives to :rntibiotics becruse of the increase of
antibiotic-resistant st;-eins oi hrrcteria and thrr art iel:rtil'eh.cheap

l(r
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and may have lower risk of resistance due to multifaceted

mechanisms of action(5).
The aim of this study lvas to use probiotics lyeast and latic acid

bacteria as agood combination lvith same antibiotics vfor acne

treatment

EXPERIMtrNTAL MATERIAL AND MtrTHODS

Bacterial Isolates:
Atotal of (22) bacterial isolates of gram *ve bacteria lYere collected

from medical city hospital.Out of 22 isolates,nine isolates achieved

which distributed as follows : Propionibucterium ucnes (4 isolates) )

Stophylococcus oureus (3isolates),and Staphylococcus epidermidis

(2 isolates).
Clinical isolates were identified at the lab. by classical

microbiological tests(Cultural,morphological and biochemical).To

confirm our results we used API STAPH system for Staphylococctts

isolates and API2OA system for Propionibacterium isolates according
to (6).

Probiotic isolates:
Acommercial brand of ready powdered of probiotics were used :

Soccharomyces boulardii,socchsromyces cerevisiae (baker's

yeast),,la ctobocillus acidophilus qnd Bifidiobacterium bifidium from
college of science, Al- Mustansiriya university.

Antimicrobial agents Susceptibility test:
Antimicrobial agents susceptibility test by disk diffusion was

performed by the procedure recommended by the National
Committee for Clinical Laboratory standards(NCCLs)(7).
Interpretative chart for disk diffusion tests were these described in
the current National Committee for Clinical Laboratory standards

documents(8). The following disks were used:

Clindamycin (2pldisc), Erythromycin (l5p/disc),Ciprofloxacin
(5p/disc), Ofloxacin (5p/clisc), Piperacillin-tazobactam (l00pidisc),
Cefotaxime (30p/disc) and Ampicillin (lOp/disc) (a representative

disks from Bioanalyse / TurkeY).

Determination of the inhibitory elfect of probiotics
Man Rogosa Sharpe broth and Glucose Yeast Extract Pepton broth
were inoculated by I o/o cf Loc t o b o c i I I us ac i dop h il us, B ifi d io b octer i um

b ifi d i um,S u cc h ur o mt c e s b o u I o r d i i o n d S o c c h a ro nry ces c e rev is ioe

(baker yeast)cultures then incubated an:rerobically and aerobically at
37oc for 48hrs (9).

27
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After incubation the culture 1r'ere centrifuged at -1500 r'p.m. to get

supernatant lvhich filtered through milipore filter unit(0.22mm),then
the well diffusion method that mention by (10),was used on nutrient
agar.The plate rvas inticulated rvith 0.lml of pathogenic bacteria by

using spreader. wells lvere made in nutrient agar by cork
Borer(Smm) and filed by the filterate of probiotic isolates before
incubated at 37"c for 24hrs.The inhibition area around the well was

measured by(mm).The filtrate rvas concentrated by the freeze-dryer
and the well diffusion method was repeated to detect the effect of
concentrated filtrate against the pathogenic bacteria.

Mirrimum inhibitory concentration (MIC) determination:-
Minimum inhibitory concentrations lvere determined by tube
dilution susceptibility tests using a serial trvo fold dilutions of
Ampicillin and Clindamycin follorving the method described by
(1 I ).'the results were compared rvith control tubes.

Determination synergistic inhibitory effect of probiotic
filterates lvith some antibiotics Ampicillin and
Clindamycin:-
Muller Hinton broth was inoculated by loh of bacteria broth culture,
then inculated aerobically and anaerobically at 37'c for 24 hrs
respectively.
After incubation,the well diffusion method rvas used on Muller
Hinton agar.The plate was inoculated rvith o.l ml of pathogenic
bacteria by using sterilized spreader.Then by cork borer (5mm) wells
were made in Muller hinton agar and filled by (l00pl ) concentrated
filterates of probiotic and (l00pl ) of MIC (Ampicillin or
Clindamycin) individually before incubated at 37"c for 24 hrs .The

inhitrition zone around the well was measured by (mm) and

compared rvith control rvhich contain (l00pl ) of each antibiotic only
and (l00pl ) of probiotic filterates.

RESULT and DISCUSSION
Out of twenty two of gram +ve bacteria obtained (9) isolates

were identified including (4) Propionibucterium acnes,(3)

S taphy lococc us aure us,,(2) Stap hy lococc us ep i de r mid is.
The antimicrobial agents suscepiibility test of the isolates were

performed against (7) different agents including :Ampicillin (AMP)'
Clindamycin(DA),Erythromycin (E),Cefotarime (CTX)' Ofloxacin
(OFX),Piperacillin- Tazobacta m(TPZ),and Ciprofl oxacin(CF).
Our results have been shorvn(table l),that all bacterial isolates

under this study rvere susceptibte to ol'loxacin,cefotaxime,piperacillin

ヾ
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-tazobact:lln trnd ciprollo\:tcin. u hile thcr \\ trc ltl2Iilllr rcsistallcc to

Cl i r, tl zr nrvci n.A nr picil I i n tl n (l E rvth ronlvci n.

OFX=<lfl oxacin,CF:ciprolIoxacin,E=en'th romt cin,TPZ:piperaciIIin-
tazobactam
,DA=clin<Iamycin,CTX=celbtaxime,AMP=ampicillin, P.ocnes=Propionibucterium

ocnes) S.oureus=Stuplrylococcus oureus, S.epidermidis=Stapltylocttccus epidermidis

Ampicillin and clind:rmycin were selected as amore antibiotics
resistnnce by bacterial isolirtes.

In orcler to study synergistic inhibitory eltbcts hetueen these trvo

antibiotics an(l probiotic fllterates after MIC detertttination for each

bacterial isolzrte.
Our results shou'etl (table 2) that equal quantitics (l00pl) of
:rntibiotic and filtcrate rverc nriretl ,in soltte c:tses svncrgistic effect

appearctl bt'Ibrnring a large inlribition zone itrortntl the u'cll agair;st

isolatcd [acteria cornp:rretl u'ith irrlribitiolt zotlc lirrnrctl b1 tlsing

probiotic tllterate or antibiotic alonc.(23-36X25-30)rnnr inhibition
zone conllrruecl b1' trsilrg (,.\Nt Pi L filterate),(l)r\/L lilterate)
respectit,el,t,hacl alretter irctivitv antl greater tlegrce of sVnergV

agir i rrst I). u t' n a s isol:rtes.
ltr the corrtrol ancl tre:rtrncnt ol'inl'ectiotrs tliseascs incltrtle the

tlel,elupntent of antilliotic rcsistance,ittcrtased I'rct;uettcv tll'
opportunistic inl'ections irr 1l:ttiertts atttl eltlergcnce ol'ttcn tvpes of
patho3ens there \1,its a ncetl to tlevclopc strategics tor treitttlleltt antl

I)re\ olrtion of inlectious tlise:tsts (12).

う

一

Table( l ): Antibiotic Susceptibilitt'

ibiotics
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"Natural" ther:rpies are vl" *'c(l firvourabh' by many
patients,chiellr because ther believed olten corrcctl\ that they were
2rssociated w'ith f'euer detrinrentalc elfbcts than nrost antibiotics(I3).

Barefoot and klaenhnnrnrer(l-l) reporterl that probiotic bncteria
pro(luce(l substances czrlletl bacteriocins .u ltich act ils naturzrl
:rntibiotics to kill undesirable microorganisnrs.

As rvcll as,(AN{P/L filterate)and(DA/L filterate ) svnergistic activity
were obsenetl *'hen diitnteters of inhibition zone rtteasured (28-
34),(27 -30)nr nt respectivelv against S.arrrcrr.s isolates.Wh ile,(AM P/L
filterate)(DA/L tilterate) lorrnctl (28-3{X20-27) inhibition zone
against S.epiderrnidis.

Gotz et al.( l5) reported that several lactobacillus preparations
have been evaluated for the prevention of antibiotic associated
diarrhea(AAD).Acommercial mixture of L.ucirloplrilus and
L.btrlgoricrrs \vas given to 79 patients receiving anrpicillin,no patients
developed AAD.

Silva et al.(16 ) said that lactobacillus has been sho*'n to produce
amicrocin in vitro towards abroad spectrum of gr:rnt + and gram -
patirogens and hydrogen peroxide rvhich rv:rs bactericidal.

In the other hand,no synergistic effect u'as performed (table3 ) by
using(AMP/B filterate) and (DA/B filterate) nrixture :rgainst testing
bacteria.ln opposite to (AMP/S.b filterate)(DA/S.b filterate) which
had the best synergistic inhibitory effect(table4 ) against all bacterial
isolates by forming inhibition zone(15-35X18-30) respectively.While
(AI\IPlS.c filterate) lvas the least affective one(table5) despit
of( DA/S.c filterate) had abetter inhibitory effect :rgainst bacterial
isolates under study compared lvith DA alone.

Y'ezrst was resistant to antibiotic,sulfamides :rnd other antibacterial
agents.This resistant w'as nirturirl :rnd genetical and not susceptible to
be rnoclified or transrnittetl to other microorgnnisrns( I7).

Further nrore,Nlcfarlantl et xl.( l8) reporterl that combination
trez:trnent oi' :l st:rntlat'tl antilliotic (citlru' r:urcolnvcin or
nrc(ronirlazole) u itlr Sacc'hurotrr.t't'as houlurulii zrltpeitrctl to be saf'e :rnd
irnprovetl therapr .

iVlarrsour-(J lranaci ct :rl.( l9 ) rcportctl that :rtltling Sacc'ft uront-l:ces
houlurdii to arrtilliotics in thc treatrttcnt ol'lcutc :unchi:rsis rlecreased
the rlrrrltion ol'clinical st tttJltoltts antl cr st p:tssuge .

('lindanrvcin is:rn antibiotic:tllplictl to the skirr to tre:rt acne,w'lrile
onlt, tsnrall perce ntage of topical i'lindanrrcin was absortred through
skin,side ellbcts such :rs cliarrlte:t controlled studies have shou'n that
taking probiotic rn ic roorga n isms such :ls lucbhuc'illus
u c id op h i I us,b i/iil i o h u cte r i
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ABSTRACT
Eviclence is presentcd that immune response to thyroxine
succinylatecl bovine serum albumin is under idiotype - :rnti - idiotype
imnrunoregul:rtion. Second:rry immunization of Balb/c mice with the
conjugate via foot pad, resulted in the :rppearance of anti - (anti -T4
antibodies). The magnitucle of this phenomenon can be assessed by
an enzyme linkecl immunosorbcnt assal' using a solirl phase antigen
alltl tt lrapten treatetl itunrul r seril. In atlrlition inrntunization of mice
intr:rpcritoneallv did not result in anti itliotvpe antiboclies
a ppe2r ra ncc.

A correl:ttion w'ts ollservetl betrvccn thc ntean titerrs ol'anti - T4 -
antibotlies, its aflectetl b)'the routc ol'inrrnuniz:rtion, and the
presencc or :rhscnce of :rnti - itliotvpc antibotlies.
-I'he pltentllttenon coulcl be replicatetl usirrg lrvbritlonra secreting
ttrontlclonal anti - thyrorine antibody injectetl into Ilalb/c nrice.
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The significernce ol' the results :rrc (liscttsse(l llitsed on tlte recent

publishe4 data on imnlunoregtrlation as \\ell as thc nova!ity of the

defined svstenr.

INTROI)UCTION

lmnrune response in mzrmmals is under imnrunoregulation' The

effectors of this regulation ilre ilnti - iclioty'pe antibodr' (l-3)' dentritic

cells (.1), and inrmunoregulatorv T cell (lR'l-) (5)'

Most of the models used to studv inrmunoregul:ttirln tltilizecl foreign

antigens or h:rPtens ( l-2. 6)'

In our model sYstem presente(l here, \\c use(t a delined irntigen

(hapten), namely thyroiine rvhich is ir self antigenic determinant of

thyroitl thyroglobulin (7) and E,LISA to clemonstrate the presence of

im*rnoregulatory immune response to self'

Results presented in'this report clearlv indic:rtetl that the immune

response to self (thyro;:ine) is regulated by idiotl pe - irnti - idiotype'

specific for self. The :mplicatiJn of the moclel as rvell as the the

importance of finclings are discussed relevant to the study of

immrroregulation and autoimmune thyroiditis'

MATERIALS AND METHODS

Animals

Balb/c inbreecl strain of rnice, 2-3 months old' \}ere used in all

experiments.

Hyhritlornzt

llybritl0nra secrctiltg monoclon:ll antibtldY to thl'rorine \l':ls

cstablishetl in otlr labttrattlrl and ttsed to intplant llalb/c rnice' One

rnillicln cells imlllantcd intrrrperitttncallr' (l' l'') :lntl ascietic fluid

obtainetl l0 tlaY's lattcr'

l)rep:r r:ttion of i nr nl tl nogens

,I.hrrtlrille-l}tlrincsertllttalbttrrrirr(.I-1-l}S..\)

tlrcJ nrethort ol' Karne l. et al (tl). stt :ts to get 3t)

succinllatetllls.\'-l-rnrtlles:llsAtllolcs\lerc
tleterrrtinetlbl,.spectrtlphtlttlnrttricer,zlltt:ttitrn.
trsetl :ts inrnrunogen'

\\ irs I)t'tparetl using
rrrole 

-l'1 per I nltlle
li,ulrtl to be I8 as

'l'he con.iugatc \! ils
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'l'hr rrlrine - lieYholc lirnpet hemocyilnine ('I1 - KLIi) uas prepirre(l

esscntiallv the silme as l'r IISA, cotlpling wils overnight. th':

conjugate:lssessecl lor nroles -l-1 cor.rplctl irncl rvas lound to cont2rin

365 nrole T1 pcr I mole of KLH, zrs.iuming 3r 108 moleculilr rveight for
KLH. The conjugllte \l':ls used as co2rting antigen in EI ISA

nrentioned below.

I m nrunization

Mice of both sexes '!Y€re primary immunized as follolvs : Foot Pad

(F.P.) immunizecl mice received 100 pg (T, - BSA) in 0.1 ml l:l
phosphate buffered saline (PBS) : Complete Freund's ndjuvant

(CFA),0.05 ml in each front foot pads.

Intraperitoneally (I.P.) immunized mice receil'ed 100 pg of T{ - BSA

in 0.2 ml l:l PBS: CFA. A group of mice received the c:irrier protein

(tlSA) only essenti:rllv ils the coniugate.

All groups of mice lvere rested for four and a half months before

secondary immunization with 100 pg Tr - BSA I.P was used for all

groups.
The animals were bled by orbital sinus puncture, 7 days latter. The

sera were separated and stored at -20oC until used'

Enzyme Linked Ittttitunosorbent Assay (ELISA)

Anti - thyroxine and anti :- idiotyPe antibody levels were measured

by a newly developed ELISA. In this method wells of 96 - wells

polystyrene plates (Nunc) were coated rvith 0.2 ml containing 8

microgram Tr - KLH in 0.05

9.6 overnight, w:rshed 3 times
buffer) pH 7.4.

Pturtes \vere blockecl with l(% gelntine in I'}BS pH7.4 for one hour:rnd
rvaslrcd 3 times rvith rvirshing bulfer. [Jntreirted sertrnr tliluted 11640

in Plls 0.05 ntl each w erc ittcubittetl f or one :tntl 2l half hour

( tr n trcit tetl seru nl ).

In irnother untrcated platcs sera clilutrcl l/6d0 rvith I'}lls, 0.05 ntl

lliclgtrtes e:rch \lcre ircubatetl rvith 5 pg/0.05 nrl free thyroxine -
s6diunr salt {iss6lvefl in borirte bulleretl sirline (treatecl sera). These

platcs \\'ere incubatet-l Ior l-1.5 hours.'l-he incubntitln tnirture 0-l nll

were tr:rnsfu'rr.ed to the pl:rtcs u,ith bountl Tr - KLII antl incubatccl

firr 1.5 hour. I)lates recciveng tre:rted antl untreatecl scra rvhich lverc

processe(l sirnultirnottslt' \l'ere w'ashctl w'ith lvtrshing [rufler three

tinres an4 incubatetl *'ith 0.05 ml of optinralv tliltrteti (l/800) sectlntl

:rnti56tlr'- peroritlase conjugate in I'>llS. (NEN, Gcrntant') the platcs

M carbonate - bicarbonate buffer pH
rvith PBS - 0.05o1, Tiveen 20 (rvashing
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u'cre inrcubatcd for 1.5 hours at 37"C and u ashetl. Ne xt 0.05 ml of
0.2'h of phe n1'lcne diarnine 0.3'%, hi drogcn Jreroritle in 65 rnM
phosphntc containing l7 Itrll citric acitl pH 6.-1 rr:ts aclded to the

rvells. Incubation continuetl lor 30 minutes at -17o(' antl thc rczrction

rvzrs stopetl bl the addition of 0.05 nrl -1.5 ]l HrS()r. the contcnts ol'

the rvells diluted l/10 rr ith distilletl rr:rte r and thc O.D. rcad at 192. In

all experinrints norm:rl nl()ttse scrll dilutetl l/6J0 rrerc run in parallcl
S cOn tr()l.

ELISA()1)il〕 thc plcscncc

Augnlentation 94 01t11｀ ■tl、 inc-lil lSA()1)in

thc abscncc ol th、 ′ro、 inc

ELIS,\ O.l). in the abscncc'ol'
thr rox inc

Negative results taken as %o suppression.

Statistical analysis were done using t - test. Significant results were
considered rvhen P S 0.05.

RESTILTS

Free thyroxine augment anti - thyroxine response

In initial study we deternrined the optimal concentration of free
thyroxine used to dissociate idiotype - anti - idiotype in immune mice
sera. As shorvn in tablel. Free thyroxine at 5 Fg gave 107.77o

incrcase of control. This concentration of free thyroxine was used to
dissociate and screen .he presumed idiotype - anti - idotype in all
sera of all groups.

In further study, the effect of free. ihyroxine on the itliotype - anti -
idiotype of the sera \vas determined. As shorvn in frgure l. Most of
lbot pad inrnrunized ntice gave augnrentable rcponscs compared to
carrier prinred and intrapcritoncal inrmunization. Rcsults offoot pad
irnnrunizatiorr shouctl a significant increase l'}<{).(}s nrcans in O.l).
reatlings ol' IiLISA of the scr:r tcstctl. On the othe r h:tntl, ltorr ct cr,
intrapcritontal ilrrnrunizution reponscs \\cre sltpprcsscd in the
prescncc ol' I'rce thvrorinc.

-l-itcrs of irrt rtt u nizetl gr(,ll[)s

.\s shou n in tablc 2. toot pad inlnrunizetl grottps gil\ e a ntean of
7720 rcciprocal of titcr cotnparcd to 13200 and 22()20 tncan titcrs for
carricr prinrctl antl inli'aperitoreally inrnrunizctl groups rcspectivelr.
Thc rctluction of titer in foot pad irnnrunizetl grotrp approachetl
711"1,.
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I.-r aluation ol'idiotr pe - anti - idiotl'pe in ttticc trearirrg hvbridonra

secreting nronoclonal antibodv to thyroxine

This is shown in table 3. As shtxvn on this table, monoclonal

antibodies secreted by clone 3 of the hybridoma in vivo is bound to

anti - idiotype antibocly generated during l0 days period, that is
clissociatecl from its idiotype by free thyroxine.

There is a 121.9"1, increase in the level of antibody in the presence

thyroxine comptlred to that rvithout thvrorine. Simillarly shou'n

this t:rble. Another clonc (5-5) of hvbricloma stirnulatecl anti

idiotype antibody formation irlso.

DISCUSSION

In this stucly we provicle data showing that, imnrttnization with

thyroxine - BSA in Balb/c mice generated an anti - idiotype antibody

that bind anti thyroxine antibody, the phenomenon was

clemonstrated by an ELTSA that based on the dissociation of idiotype

- anti - idiotype complex by free thyroxine, rvhich indicates that the

anti - idiotype antibody is an internal image of thyroxine (Anti -
idiotype mimics thyroxine). The concept of internal image is well

documented in many undefined immunogens systems (3).

Interestingly, however, our system is clefined, nanrely the defined

structure of thyroxine as well as itls specific antibody and the anti -
idiotype antibodY are known.

On the other hand, the occurrence of idiotype - anti - idiotype in foot

pad immunizecl groups only, comparecl to I.P. immtrnized group
(nig.f ; is interesting. The implication of immunization route in

indtrcingimnlunores.tlationisrvorthnrentioning.Footpad
cnvironment nright contribute to this effect. The contribution of
tlendritic cells in the foot pad might induce an imnrunoregulatory

antibody, th:rt is regulntory for the anti - thyroxine autoantibotly

generatcd. lmnrune complexes (idiotypes - anti - idiotypes) have an

i11prunosupprcssive regul:ttorv function torv:trd I] - cell auttlrectivity
lnd this is nrctlizrtecl througlr follictrlar tlentlritic cell (9).'I'his

I)rcsulnption nriglrt lle r;uite possible, since tht rtlril,e is sclf antl is
part of thyrogloltulin (7). In anotho' aspcct, thy'roxine nrinricing anti

- i4iotypc antibody, nray lrehave likc tlt]'rorinc antl the antibocly

copld cvoke third trutoantibodt' directcd to thvrorine epitopes in

tht,ri6tl gland's thyroglobulin. Mant' stutlies lt:tr e inclicated the

I)rcsence 6f such cflectors (10-l l). -t'he ittrlrtttt)orcgitl:rtion ol' the

inrnrunc rcsponse to tht,rorine is tttanit'estetl bv the tlccrease of the

ｏｆ

ｉｎ
　

．
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nrcxn titcrs ol'lirot l)il(l inrtltutrizctl nnittlal\. 'l:rlrle 2 - conlparc(l to
I.l). inrnrunizcd groul) or crtrricr prinlc(l anitllals.-l'he lrleirn titers ol'

tirot pad inrmunized group decrcltsc(l to aboul -J0(2, of that of I.l'.
group and this confirm the prcsencc ol' supprcssile scconJ irnti -
idiotvpe antibodies shou n in fig. l.
Thc novel lindings prcsente(! here and thc tlelincd s\stcnr u ill indeed

provitlc the b:rsis ttt studt' further the ccllrrlar hasis of this rcgulntion,
including dendritic cells, im m u noregu lxtorv cclls (lltT) as rvell as

other cells like B cells, NKT and NK ccll that plal':r crucial part in
immu noregulation (-l).

ln another part of this stuth, a ncll tlefinetl srstcnt utilizing a

hybridoma secreting monoclonal antibotlt thitt is svngenic tvith
Balb/c mice rvas used to replicatc thc itliotl'pe - anti - idiotype
regulatory phenomenon seen in inrmunized animals. As shown in
table 3. hybridoma secreted antibodf induced anti - idiotype
antibody that could be dissociated b1' thlroxinc. This rcsult suggest
that anti - sclf (anti - thyroxine) antibodf is regulatetl (in part) by
nnti - idiotype antibody. Nonetheless, thc novel presentcd data
provide a defined model system of antigen, antibodies irnd screening
ELISA that could be applied to study the immu nopathogenesis of
autoimmune thyroid diseases in human and model animals.

Table l: Augmentation of anti - thyroxine response by free

A selectcd scrunr I'rorn lbot pad intntunizirtion schcrlulc nas usctl at
I/6{(l tlilutiorr in I'>l}S. -I-hc rcsponsc in l.l,lS..\ :ts '2, ol' control u:rs
calculatctl as nrcntioned in ttratcrials antl trtcthotls.
llelns of replicatcs reatlings uere subnrittctl in thc calculation.

thvroxine.

Frec thyroxine ELISA
Rcs.ponsc %o of controlCon堅■生型墜コ堅血聖主___

102.82

107.77

100.94

100.94

0

2.5

1.25

_|)
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-l'hvrorine concelrtrations indicated
0.05 nrl borate bulfer saline.

'l'able 2: Inrnrttne

succint'lated bovine

V()l.18、 oヽl、 2{){)~

abo、lc 、vcre contained cach in

response of mice to thvrorine

serunr albumin cstinlatcd b1' ELISA.

Titers \vere cleterminecl in an ELISA as clescribecl. Doubling dilutions

of serzr \vere made in 96 lvells microtitration plate coated lvith 8

pglrvell thyroxine Keyhole Iimpet hemocyanine in carbon:rte

bicarbonate buffer and blocked with l06 gelatin'

Titer was expressed as the reciprocal of the highest dilution of

antisera giving readings above the background. Titer is a mean of 8

mice per group.

Table 3: Evaluation of icliotype - anti - idiofype of mice

ascietic fluicl implanted with hybridomas secreting

monoclonal antibody to thyroxine.

NIice \\.cr., irlplate4 *,ith h1'bririonra secreting ntonoclttn:ll :trltibotlt'

intrapcrit0neullr. [11'b.itl0nra re nrltine tl lirr l0 tlal's- ,'\scietic lluid

\\ :rs 6btaincrl. Ir LISA \vas perlirrrrte tl essenti:rllv ils ttlentitlnetl in

rrr..rtcrials trntl nrethocls, tntl "1, attgntentation n':rs citlculatetl from

ELISA O.D. re:rdings.

Immunization route Titer

Foot patl

Carrier prinred

I nt:':r peritoneal

7720

13200

22020

Treatment (T-l)
'%, Augmentation

Clones    Before  ___J望

3

).5

0。 11

0.12

0。23

0。 18

121.9

58.6
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A : Foot prrd irnmunization Il : ntice lvere c:trrier
primed rvith 100 pg succinylated bovine serum

albumin and subsequently immunized by the

intraperitoneal route.C:intraperitoneal
immunization. The calculations were baset! on ser:l

collected from all groups 7 days after secondary

immunization (eight Balb/c mice per group). Result of
augmentation in the foot pad immunized group is

significant at P < 0.05 (t-test) C.P. and I.P. groups are

nonsignificant in this test.
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ABSTRACT

Cobalt(II),Nickel(Ⅱ ),COpper(Ⅱ )and Zinc(II)cOmplexes of

l… phenyl-3-methyl-5-pyrazolone thiOsemicarbazone(PhlⅥ PTSC)

and    l― phenyl-3-Inethyl-5-pyrazo10ne-4-phenylthiosenlicarbazone

(PhⅣIPPhTSC)(as nedtral bidentate)ligands,have been prepared
and characterized on the basis of their CHN elemental analysis,IR

and   UV― vis.Spectral data.I]R spectra indicated the inline group・
一

C = N and >C = S of the thioseFrlicarbazones nucleus to be the
potential sites in coordination¬Ⅳith the studied lnetals.The complexes

produced have square planner and tetrahedral、 vith(PhblIPTSC)and

(PhⅣIPPhTSC)respectively as revealed from the spectral data and

magnetic Properties. The molar conductivity measurements of the
prepared colllplexes showed that they are non― electrolytes.
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nucleusl')1. These complexes hal'e Ibuntl nranv applications in
biomedicine and several articles and revie* s dealing w ith anti-
pathogenic bacteria antl antitumour activitics hare been reported.ll-
lsl

In l'ielv of the importance of such complcres. Wc describe in
the present work the preparation and properties of some transition
metal complexes of some thiosemicarbazone derivatives as donating
ligands having multiple donor sites.

Experimental

MATERIALS

All the chemical substances were supplied by BDH or Aldrich
and of purity more than 99olo.

Instrumentation

l- Infrared spectra were recorded by a (Pye Unicam Sp
2OO0spectrophotometer) solid samples were measured as CsI
disc in the range (4000 - 200 cm-t).

2- Ultraviolet spectra were . recorded on (HITACHI U2000
spectrophotometer) using the suitable solvent for each
compound.

3- The magnetic susceptibilities were measured on instrument
type (BRUKER B.M 6) were carried at room temperature by
the Farady method.

4- The elemental analysis (C.H.N) founded on (Carlo Eraba
microanalize type I 106).

5- The molar conductivity was measured on (Jenrvay 4070) by
platinum electrode (CDC 304) with cell constant (0.17 cm-').

6- Determination of some metals percentage by atomic absorption
spectrophotometry on Perkin- Elmer 2280 at North gas
com pa ny.

7- Melting point were determined using an electric- thermal
analyze STUART MELTING POINT APPARTUS.

Preparation of l- phenyl- 3- methyl- 5- pyrazolone-
thiosem icarbazone

(PhNI PTSC), (Cr r Hl]NsS)

To a hot solution of (l- phent'l- 3- nrethr l- 5- pvrazolone)
IPhi\IPl (1.91 gm, 0.011 nrole) in absolute etharr,,l rl5 rnl), a hot
solution of (Th iosemicarbazide) l-tSCl ( I gnr, 0.0 I I rrrrle) in absolute

+r)
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ethanol (15 nrl) \vas added. The resulting mixture \\'as then

refluxed for 6 hours, during which tinre a yellolv precipitate rvas

formed then lvirs cooled, lifted overnight at roonl icnlperlltttre. This

\\,as collectect by filtration in v:lcuo' waShed with ethtrnol and

recrystallized from absolute ethanol / ether (l:4 vol.) to give a

yellow needle shaped crystalline solid (0.84 gm,3l%)'
The physical properties of this compound shown in (Table l).

Preparation of 1- phenyl- 3- methyl- 5- pyrazolone- 4-

phenylthiosem ica rbazone

(PhMPPhrsc), (c l7Hr7NsS)

To a hot solution of (1- phenyl- 3- methyl- 5- pyrazolone)

[PhMPl (2.033 gm, 0.012 mole) in absolute ethanol (10 ml), a hot

solution of (4-phenylthiosemicarbazide) 14- PhTSCI Q gffi, 0.012

mole) in absolute ethanol (10 ml) was added. T he resulting mixture

was then refluxed for 6 hours, during which time the solution became

bright yellow in color, then was cooled, left overnight at room

temperature, after this time a yellow precipitate formed' This was

collected by filtration in vacuo, washed with ethanol recrystallized

from absolute ethanol / ether (1:4 vol.). to give a white crystalline

solid (1.17 gm,30%o).
The physical properties of this compound shown in (Table 1).
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Table (l) physical properties of prepared thiosemicarbazone derivatives:
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Preparation complexes of (PhMPTSC) rvith metal sulphate

(3-6)

ICO(CHH13N5S)S041

The hot solution of [Co SO1 .7H2Ol (0.091 gm,3.23 x l0-1 mole)

in distilled rvater (10 ml) was added to a hot solution of (PhMPTSC)

(0.08 gffi, 3.23 x l0-4 mole) in absolute ethanol (5 ml) and the

resulting mixture was refluxed for I hours during this time the

solution became rose in color. The reaction mixture lvas then cooled,

filtered and the solvent removed from the filtrate under reduced

pressure (in vacuo) to give a rose product which w'as washed and

iecn,stallized from absolute ethanol / ether (l:4 vol.) afforded the

product as a rose powder (0.0s gm,,62o/r). The analogous complexes

ifvf (C,rHrrNsS) SOrl were prepared in a similar manner to that

described above, by adding a hot solution of [M SOl

.XH2O : Ni SO4 .7H2O (0.09 8m), Cu SOr .5H2O (0'08 8m), Zn SOr

.7H2O (0.093 gm)l G.23 x 10-4 mole) in distilled water (10 ml) to a hot

solution of (PhMPTSC) (0.08 gffi, 3.23 x l0-4 mole) in absolute

ethanol (5 ml). (Tabie 2).

Preparation complexes of (PhMPPhTSC) with metal

sulphate (7 - 10)

lM (cl?Hl?NsS) SOrl

A similar procedure to that described for preparation of 3-6 in

was utilized, by adding a hot solution of [M sol .xHzO = Co SOr

.7H2O (0.087 Bm), Ni SO4 3Id2O (0.087 .8m), Cu SOr '5H2O (0'077

gm), Zn SOr .7Hr'O (0.089 gm)l (3.09x l0-a mole) in distilled rvater (10

ml) to a hot solution of (PhMPPhTSC) (0.1 gm, 3.09 x l0-' mole) in

absolute ethanol (5 ml)- (Table 3).
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Table (2) physical properties of prepared complexes (3-6)

Table (3) physical properties of prepared complexes (7-10)

No. of

Comp

Complexes Y ield°/。 M.Po C° Color

Elenlcntal analysis

Fo:!nd(%,(CalC.(%))

clHlNlM
3

lCO(PhM PTSC)S041

1CO(CHH13N5S)SO● |

62 215d rose
32.01

(32.84)

3.00

(3.26)

16.99

(17.41)

14.50

(14.65)

4
INi(PhM PTSC)S041

1Ni(CHH13NsS)SO“ |

92 270d bron n
32.62

(32.86)

3.30

(3.26)

17.31

(17.42)

13.53

(14.60)

”
３

ICu(PhMPTSC)SO“ |

lCu(CHH:3NsS)S041
46 162-164 blue

32.19

(32.47)

3.29

(3.22)

17.09

(17.21)

15.82

(15.62)

6
IZn(PhM PTSC)SO`|

IZn(CHH13NsS)S041
91 252-254 white

31.98

(32.32)

3.30

(3.21)

17.06

(17.13)

15.20

(15。 99)

No. of

Comp
Complexes Yield O/0 M.Po C° .Color

Elementa! analysis

FoundTo (Calc.%)

C H N M

7
lCO(PhMPPhTSC)S041

1CO(Ci7H17NsS)SO`|
81 198d brown

42.50

(42.68)

3.05

(3.58)

14.42

(14.64)
(12.32)

8
INi(PhMPPhTSC)S011

1Ni(C:7H17N5S)S041
54 230d

pale

blue

42.44

(42.70)

3.70

(3.58)

14.57

(14.65)
(12.27)

9
ICu(PhMPPhTSC)S041

1Cu(C:7H:7NsS)SO`|
67 183 violet

41.67

(42.27)

3.64

(3.55)

14。 41

(14.50)
(13.16)

10
IZn(PhMPPhTSC)SO`|

IZn(C17H17NsS)S011
87 330d 、hite

41.88

(42.:1)

3.61

(3.53)

14.36

(14.44)
(13.48)
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RESULTS ANd DISCUSSION

All the synthesized complexes \vere isolated as colored solids,

stable against light ancl oxygen and soluble in dimethyl formamide
and dimethyl sulphoxide rvith lower solubility in water and ethanol.

Infrared spectral data for the synthesized complexes \vere

carefully studiecl and made comparison of the characteristic band

frequencies of the free ligands rvith those of their metal complexes.

This comparison gives positive indications of the donor atoms of the

ligand molecules to the metal ions Co (II), Ni (II)' Cu (II) and Zn (II).
However the infra - red spectra of the two ligands (PhMPTSC) and

(PhMPPhTSC) shory the usual broad bands in the region around
(3400-3550 cm-r) and (3360_3475 cm-') which refered to stretching of
veg for water malecules respectively. The (PhMPTSC) Iigand exhibit
three broad band at 3"100 cm-', 3460 crl-t, 3550 crl-I, due to the NH
and NH2 stretching frequencyt'l of the amide groups occurs for the

ligand. However the (PhMPPhTSC) Iigand exhibits two broad bands

at 3360, 3475.m-' du. to NH and NHPh stretching frequencies. The

intensity of these bands is considerably lowered in metal complexes-

Moreover the bands are broad and the number of bands decrease in

this region.le't6l Practically no effect on these frequencies after
complexation preclucles the possibility of complexation at this
gro,rp.t'ul

The band at 1640 cm-r in the spectrum of the (PhMPTSC)

ligand due to symmetrical vC=N stretching decreased to 1636 - 1620

.i-' in the complexes, lvhile the band at 1620 c.-' *us assigned to

asymmetrical vC:N frequenc/, which shifted to-the lower frequencies

at (1610-1595)t,i c*-t in the complexes.tel (Table 4)

Therefore the vC:N stretching frequency of the (PhMPPhTSC)
tigand observed at 1625 cm-r shifted to 1620 - 1600 cm-r in the

complexesle'r6l (Table 5). The negative shift generally in vC:N further
suggested the coorclination to metal ions through nitrogen atom of
(--a: N -) Schiff 's baselel of the ligancl..and on complexation

indicates involvement of azomethine nitrog"nl'ul with metal ions.

The band at 825 .rn-' in the spectrum of the (PhMPTSC) ligand

due to vC:S stretching vibrations. In the metal complexes this band

is lveakened and lowered anr.l in some complexes this band is
disappearedlel (Table 4). The vC:S stretching vibrations of the

(PhMPPhTSC) ligand contributect trvo bands at 1280 cm-r and 8901,'r

cnr-'.1'l AIso in the metal comJrlexes these bands are lvezrkened and

Io5cr...l (-I'able 5). -fhest 
oi,.;e "'.':riions indicate the tolrrilin:rtion of

the lj:t,rrrlS throLrgh \,,1l.Jrir1: - .riom. The infraretl spcctra of
(PhyIi, f.";C) and {PhNrPPir'{ \( } sholvs charrrcteristicirtl bancls
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at(1550 cm'r,15.10 cm'' ) (N-C-N), (l{50
(1350 cm-r,1348 cm-r ) (HN-C=S) arising
two ligands in the solid state.

-fhe spectra of metal sulphate (Ph,\lPTSC, PhMPPhTSC)
complexcs exhibiterl four bands at l20l - 1235 cm-',.l 170 - I185 cm-r,

l07j - I140 cm-r, 875 - 880cm-r, and 1200-1230 cm-r,l l,l0 - I175 cm-

', 1070 - ll25 "--', 920 - 925cm-r for the sulphate group of
PhMPTSC and PhMPPhTSC complexes Tables (4' 5) which indicates
the presence of a chelating sulphato group in these comptexes.le' r6l

New bands lvhich appeared at lorv frequencies in the spectra of
the prepared complexes were probablv due to (metal - nitrogen) and
(metal - sulphur) band vibration frequencies. So the bands at 530 -
560 cm-r have been assigned to v(M-N) Tables (4, 5), while the
bands at 360-- 480cm-r have been assigned to v(M-S).le'r6l Tables 14,

s).
Electronic spectra study

The ultraviolet spectra of the two prepared ligands
(PhMPTSC, PhMPPhTSC) at (103 M) in ethanol shorved two
absorption bands, the position of the first band at (249 - 246 nm)
represent (n - n") transition for:

.f, n

)c-N-NH-i-NH, and )c-N-NH-C-Nspt

While the position of the second band at (308 - 310nm)
represent (n - n*) transition and is called (B - band) for phenyl
group. The second band has a higher intensity than the first band
due to the longer conjugated system of the

tt(CH7-C-N-N-C:Nf grouptt.
CHr Ph

While the hvo ligands (PhMPTSC, PhMPPhTSC) at (10 3 M) in
DMF shorved only one absorptlon band at (276 - 302 nm) the
represent (n - n*) transition and is called (B - band).lt6l Generally in
the nerv prepared complexes (2-10) these bands are shifted to short
rvavelength in some complexes or to long wavelength in some other
antl in some complexes may be no exact change if compared rvith free
ligands but the high intensitr of the banrls is indicated for complexes
fi,rtn,, tio n.ll6l
llor -.ver the spectra of ti,,. (PhiVIPTSC) comple..-'s r}ith metal
\rrlp,r 1ss erhibit bands at (2;'- 28-tnnr) (Table {). *irile the spectra

rl

\niNt - lacdhtl trll(i 7-ia(l

cm-',1,175 c--'; 1C=S1,
from the thion from of the
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of the (PhMPPhTSC) complexes with metal sulphate exhibit bands

at (305 - 3l4nm) (Table 5).

1,lore o!,er, the geometry of zinc complex tetr:rhedral, this !v:ls

investigatecl from the charge transfer at 284nm and 305nm

(t,nn*- 30000) for C6and C1e) respectively.

Table (4) Infra- Red and Ultraviolet data for the prepared complexes

M(PhM PTSC)lSOュ 1(3-6

No.of
Comp

Sym C:N
Asym
C:N

vC=S vl■ I一N v卜1-S VSC)4
λmax

nm

PhⅣIPTSC
1640vs

1620vs
825bm 276

3
1620s

1595s
550w 430Ⅵ /111

1201vs,1170s

1075111.880w
282

4
1630vs

1590
560w 36011m

1235vs,1185s
1090Hl,875w

279

″ｂ
1630vs

1605
540w 380Ⅵ/1n

1 215vs,1170s

l140Hl,880w
281

6
1636vs

1610
530w 4501vl■

1200vs,1175s
l100rrl.875w

284

vs : very strongr s :
medium, rn =

Table (5) Infra- Red and

strong, bm : broad medium, wm : weal

medium, w : weak.

Ultraviolet data for the prepared complexes

vs : very strong, s : strong,
rveak.

vw=very weak,m=medium,w=

M PhⅣIPP hTSC)l S041(7-

No. of Comp vC=N vC=S vPI一N vⅣI一S VSC)4
λmax

nm

PhPIPPhTS
C

1625vs
1280m
890m

302

7 1617s
1280vw
840s

535s 480m
1225vs,1175vs
l125Ⅵ/9 920vw

306,

371

8 1617s
1250面

850vs
545vs 480s

1230s,1170vs
l100-

1120w,920v、v

314,

382

9 1622m
1250m
860vs

550vs 480s
1200vs,1175vs

l1301v9925w

309,

371

10 1620m
1250m
860vs

547vs
480w

m

1215vs,1140vs

10751n,925vw
305
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Magnetic measurements

From the (Table 6) the data of magnetic susceptibility were
experimentally measured for cobalt (II) complexes (3 and 7), were

correspondence with theoretical data for cobalt (II) complexes
(coordination number four) that was square planer configuration
(2.10 - 2.888.M.1.|et Then \ve expectecl the stereochenlistry around
cobalt (II) complexes square planar. While the data of the complexes
(4 and 8) were correspondence with theoretical data for nickel (II)
complexes (coordination number four) that \vas square planer
configuration (equal to zero) expect the complexes (8) was

tetrahedral configuration (3.20' - 4.10B.M.). We expected the

stereochemistry around nickel (II) complexes lvere square planar
and tetrahedral.lel

From the (Table 6) also the data of magnetic susceptibility were

experimentally measured for copper (II) complexes (31lel was

correspondence with theoretical data for copper (II) complexes
(coordination number four) that lvas tetrahedral configuration
(>2.008.M.).t'ul While the complexes (5) rvas correspondence with
theoretical data that was .quui. planer configuration (1.73B.M.;.trt
We expected the stereochemistry around copper (II) complexes were
square planar and tetrahedral.

Table (6) The magnetic measurements of the prepared metal silphate
complexes with (PhMPTSC) and (PhMPPhTSC)

No. of
ao.-o Complexes

Magnetic
moment
(8.M.)

Geometry

3 [Co (PhMPTSC) SO.l 2.50 square planer
7 ICo(PhⅣIPPhTSC)SOJ ))1 souare olaner
4 INi(PhPIPTSC)S041 0 square planer

8 INi(PhMPPhTSC)SOュ 1 3.36 tetrahedral
″ｂ [Cu (PhMPTSC) SOrl t.97 square planer
9 Cu(PhⅣIPPhTSC)SO 2.10 tetrahedral

Molar conductivity measurements

All the complexes are non- electrolyte as is evident from molar
conductance values at (10-3M) concentration at room temperature in
DMF (Tlble 7) and hence the ions sulphate, that present in
complexes 2rrr\ llso coordinatecl to the nretal ions and the boncls are
covalent. Frrrthermore the values of molar conductance of the

<r
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complexes in suitable solvents, are in agreement with the proposed

structures of the complexes.l'61

Table (7) Data of molar conduct:rnce for the prepared complexes

No. of
ao.*o Complexes

Arnt

ohm-lcm2mol-l
Solvent

3 lCo (PhMPTSC) SOal 0.35 DMF
4 lNi (PhMPTSC) SOrl 0.07 DMF
5 ICu(PhPIPTSC)S041 r.65 DMF
6 lZn (PhMPTSC) SOrl 0.03 DMF
7 tCo (PhMPPhTSC) SOrl 0.28 DMF
8 INi(PhⅣIPPhTSC)S041 0.52 DMF
9 lCu (PhMPPhTSC) SOrl 2.08 DMF
10 IZn(PhルIPPhTSC)S041 t.l4 DMF

According to the results mentioned by spectra data, magnetic

moment (ps.,rr), and conductivity measurements (Axa), the suggested

structure of the zinc complex was shown as follows:
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Ellect of Some Thiotriazol Compotlnds on Human Serum
Acetylcholinesterase ActivitY

B.ヽV.AL―Ah(lami Department of Chemistry, College of
Education, Ibn Al-Haitham, Baghdad
University.

ABSTRACT

The inhibitory effect of some mercapto 1,2,,4-triazols on the

activity of human serum cholinesterase have been studied invitro.

Different concentrations of these compounds were used to study the

type of inhibition. The results from Lineweaver-Burk plot indicated

that the inhibition type was competitive with a range ( 42.92 - 78.21

%)

INTRODUCT10N

Acetylcholinesterase (AchE) has been identified in different

tissues of variety of vertebrates and invertebrates. It is present in all

conducting fibers of nerve and muscle in pre-and post synaptic

membrance of junctional site in both the central and preipheral

nervous system and in variable concentrations in most other tissues(l)

particularly in exited tissues. It is also found in various non neuronal

tissues such as skeletal muscleo smooth cardial muscles, blood, glands,

stomach and intestinal epithelial cells of different vertebrate species.

The physiological function of AchE in cholinergic transmission

has been rvell estabilished. At the post synaptic site of excitable tissue,

the enzyme termining the synapting transmission through the

inactivation of Ach function(2) by hydrolyzing it to cholin and acetic

ircid.
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E.ffect of somc thiotriazol compounds on hunran scrum :rccl) lcholirlt\tcrrt\e lctiljtyw.A 
L-Ahda m i

1,2,.I-Triazole and especially 3-thio tlerivativcs are biologically

active compounds a1d in a particular erhihit a * ide variety of

pharmacological prroperties' ip'clutling insecticidal, virucidal,

nematocidal and acaricidal activities(-r) Furtherntore, some triazoles

exhibit fungicidal({) and are useful as antiinflammatory, cardiotomic

and herbicidal agents.

The triazole compounds have been also employed as

antibacterial and anti[ungal agents.

Most of the sludies were concentrated on above biological

activities only, and no effect being undertaken to study the inhibition

of some enzymes by triazole compounds. This study has been planned

to investigate the effect of three triazole tlerivatives on activity of

acety lcholinesterase in serum.

The aim of this work is to follorv the enzyme behaviour when

treated with thiotriazbls compound invitro.

MATERIEL and METHODS

The foHowing traizoles:

ぶli認:0イ「
‖←佃ЧフV・ rirazol“¬助b舵0

(II)3-Chloro-2-(3｀ ―thione-4｀ ‐phenyl-2｀ ,4｀
―dihydro    311｀ ―

1｀ ,2｀ ,4｀
―triazole-5｀ ―yl)benzO〔 bl thiOphene.

(Ⅱ I)2‐ Chloro-5-bromo‐ 2-(3｀―thione-1｀ 一phen)1‐ 2｀ ,4｀
‐dihydro―

3｀ H-1｀ ,2｀ ,4｀
中triaZole-5｀ ―yl)benz0 1bi thiOphcne.

Were preparedlacC° rding to the litcrature procedure(5).
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N一 NH

)~よ
｀
s

R

(l) X=H R=H

(ll) X=H , R=Ph

(lll) X=Br , R=Ph

Enzyme AssuYs

The triazole compounds were dissolved in dimethyl sulphoxide

(DMSO) at stock solutions were made for each compound. Different

volumes from these stocks were added (4.5*10-3 - 4.5*10-8 M) to the

assay mixture and the enzyme activity rvas determined according to

asitghtly modified WHO procedure(6).

A volume of 2.250mL of phosphate buffer (pH:1 '2'

7.4)(0.2M),50pL of DTNB solution and lOpl serum was served as the

assay mixture. In a 3mL cuvette,2mL of this mixture was taken and

34gtL of substrate (acetylthiocholine iodide) was added and the

absorbance was measured at 430nm [DMSO was used as a vehicle

solution (control) and showed no inhibitory effect on the activity of

the enzyme(7)].

RE,SULTS ANd DISCUSSION

The effect of some triazoles on serum cholinesterase activity

invitro, were carried out. Some of these compounds showed an

encouraging inhibitory action as compound to a known inhibitors

such as Dibucaine and NaF(8). The percentage of inhibition of these

compouncls are shown in tables (1,2&3).

6t,
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イん「

｀
一′,2',4'-triuzole-S'-vl) benzo Ih I tltiophene.

°
/0/′ :/J′み′r′θ″ %o Recovery

Enzynte Activity
Inhibitor Couc. M

5.36± 0.59

3。06± 0。344.5 , l0-r

3.17± 0.354.5 " l0-4

3.38± 0.374.5 * lO-s

3.74± 0。414.5 ,10-6

3。83± 0。424.5 '10-7

4。 12± 0。454.5 , l0-8

thione-4'-phe, 2',4' -dihy dro -3' H - I', 2', 4' -tri azo le- 5' -y l) b e n zo

ルカlib′′ο″εο″a′И
Enzyme Activity

%I″力′b′rliθ″

4。9416± 0。79

4.5 x l0-3 2.72± 0。43

4.5 " l0-{ 2.94± 0。47

4.5 " 10-s 3.19± 0.53

4.5 " l0-6 3.46± 0.56

4.5 " l0-7 3.57± 0。56

4.5 x l0-8 3。94± 0。62
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乃bル の。Trr′ of different co ncentrations of 3-chloro-2-(3' -



7o Recovery(レ6 1nhibition
Enzyme Activity

o1/m1/3rnin。
Inhibitor Couc.ⅣI

5。78± 0.52

1。26± 0。 114.5 , l0-3

1.84± 0.174.5 " lO-a

4.5 " 10-s

3。02± 0。564.5 " 10-6

3.57± 0.384.5 * l0-7

4.5 " l0-8

\l- )l ustarrsiril u J. Sci

Tuhle (31. The effect of different concentrutions d 2-Chloro-5-

h r o nut- 2 -(3' -th io n e-4' -p h e ny l- 2 

" 

4' -d i lty dr o- 3' H - l 
" 

2 

" 

4' -tr iuzo le-

The variation in inhibition percentage of intend compounds

may be attributed to the uncleophility of nitrogen atoms in these

compound. The Tables (I, II, IID shows that the percentage of

inhibition of compounds III for enzyme is higher than others (i.e

78.21o/o), this nitrogen atom (4') with phenyl ring is electron

enriched. According, electron donation to rvards this nitrogen atoms

makes, the attacking to the active side of enzyme easier. So benzo [b]

thiophene ring contained compounds may be donated electron

through benzo thiophene ring and Br or Cl groups (resonance)' This

means that these compounds have pair of electrons(i.e active side)

and behave as base to■ ccept H froFll aCtive side in the mechanisΠ l of

hydrolysis of enzyme(CHE), OH grOup Of serine as strong

uncleophile to attack the(C=0)grOup Of enzyme,and at the same

time these compounds accept hydrogen(H― A)for tyrOsine to connect

with it,therefore prevent its coordination with OXygen of(C=0)

(CHE),thiS make its electrophilitv Of C(イ (C=0)(CHE)weak

towards(DH ofscrine,according this inhibitc(l thc cnzyme activity(9)。
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Suggested

inhibition due to

I

Imr-J
t-l*\y'

rtpc.rnds on human serurn acr:t'r lcltolirrcsttrase activity
B.W.AL-Ahdanri
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Type of inhi ition was deternlined by Lineweaver― ]Burk plot,

Fig.(I,2,3) which i icate that the inhibition proceeds as competitive

nged in Kn, values rvhile V,"*. remained constant.

The competit e inhibition could be represented as foHows(10):

E- P

K,"no. rvas callculated from the point of intercept w.ith

rvhere Kr 11'xs cfrrculated from K,,,r,,,," 1' .\ccording to

l/[Sl axis,

Eq.(2).
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Table (4) Kinetic properties of AcltE using Linew'e,over-Burk plot.
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`4ε
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εθ″ε′
“
″αrlirp″sグεθ″ψο″
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１
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Ｖ

Cθ″ε.リ

rraヵ JbJ′θ″
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4.5x 10-8

vu,,r,

pmoUmU3min.
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Abstract
In this paper we introduce a new concept lhr, -open set and some

concepts are defined on it. Also, lve introduce some concepts

ofM - continuous mdltifunctions and we obtain some

characterizations and some properties of
m u ltifu nctions.

Key .words .and .phrases: m.\. - strictur€, . z.r. - .continuous .multifun
ction, Ar? \. - open set

INTRODUCTION
The concept of minimal structure space lvas introduced in 1996 by
H.Maki in his rvork'f On generalized semi -open and preopen sets

"and the concept of multifunctions can be found in Il]. In 2000,
Noiri and Popa [ ]vork on this space and introduce the concepts of
lolver\upper r1,,1 - co tinuous multifunction.
But in 1968 Velicko iitroduced the concept of 0-open set.This
concept has since been studied intensively by many authors and
they fountl that the cbllection of all d - open sets in a topological
space (.ra.I-) forms a topology [-s on x *'hich is weaker than f , in
this paper rve join arqong those concepts and introduce some
concept of (i',r , - open set, If we take -Y any non-empty set with zr ,. is

an m-structure s.t. ,x, satisfies the property (say 7): the

intersection of a finitd number of m.,. -open sets is m \. -open , then

the collection of all On,. - open sets forms a topology on X induced

by rr, :rnd is rlenote( by t-,,,, , and as Iefinitions of 0 - derived (-

borcler, -fron,ier, -exterior) sets in[2 l.r\/e introduce r,ln, -tlerivetl(-
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border, -frontier, -exterior) sets and fln:rll1' lve introduce some

concepts of :VI ,-continuous multifunctinn , and \ve obtain some

characterizations of such multifunction.

PRELIMINARIES
Definition.z.l tll.A subfamily mx of the power set P(x) of a none-

empty set X is called a minimal structure (briefly, rr -structure)

oni if ge mx andXe my. Each member of my issaid tobe m*-

open and the complement of ai m y -open set is said to be m y -closed

set. We denote by (X,,my) the m -structure space'

Definition.2.2 [ll.Let(X,mx)be an ,?t -structure space, for a subset

,l of X, the mx-closure of ,4 and the m*-interior of A are defined

as follows:
(i) ^x-ct(A)=n{f :Ac.F,X\Fe mr. }

(ii) my-int(.4) = U{U :(} cA,(l € mx }

Note that my-cl(A'1is not necessarily ^*-closed, 
also m*-int(l) is

not necessarilY mx'open.
Lemma.2.3 [l].Let (X,m x) be an m -structure space , for a subset I
ofx , the following hold :

i- mr -cl(X \l)= X\mr -int(l) Tttd m., -int(X\l)= X\m., -cl(A)
ii- If x\Aem, ,then mv-ct(A)=A and if A effix 

'then
ttty -int(A)= n
iii-If Ac.B,then my-cl(A)Cmx-cl(B) arld my -int(,4)Cmx -int(B)

iv -.4 C m x - cl(A'1 and my -int(A\ e A

v i- m * - c t(m y - c t(A)) = ffi x - c t(A) and m y - intQn y - int(,4)) = m y - int(A)

(1)A subset A ofa topological space (x,r)is called 9-open if
A = 0 -intQ4)= f.[U : c l(A 

= 
4U e r\

Lemma. 2.411]. Let (X,mx)be an nr-structure space and .4 a subset

of X. Then xemy-cl(A) iff Uf),q*$ ,for every (J ern, containing x.

Definition. 2.5[l l. An ,rr -structure ,r,\. on a non-empty set X is said

to have the property (B ) if the union of any family of subsets

belonging tomy belongs tom*.
Lemma.2.6l U. For an n -structuf€ ,zw on a non-empty setX , the

following are equivalent:
i- mo has ProPerty (P).
ii- If Dt y - int(l/): L-, then V e- rrt v '

iii- If til.v - ct(F) = t' , then f is "r i - t'lo'sad'
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0m.\. - Open

Definition.3.l. Let (X,m x ) be an ,n -structure space, for a subset ,4

of x ,the Arn, -inte4ior of x is defined by ;

0mr.-int(l ):U tU : nf -cl(LI) c A.U e ntr.\. .-1 is called &n, -open iff
0mr.inr(.4):.1 , and {he complement of .r is called &rr, -closed.

Remark. 3.2.Since elvery topology on X is rz -structure , then every
d-open is )rnr. -open .

In general the concept of /n\. -open sets and &n , -open sets are
indepenent to see that lve introduce the follorving example .

Example.3.3. Let .Y = !\1.2,3.4,5) and ffi \. = i.Y.0.{1.2). [2.i).{4i. {5,} , then

{1,2,3,5} is 0mr-ope+ but not m.\.-open and {2,3} is m, -open but not
0m.r -open.
Remark.3.4. If an m-structure space m.yon a non-empty subset X
satisfy(p), then we have every &n, -open is m.,. -open.
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()nヽ (,::lc rOri11、 。F t/― contintlous multift:nctlons
Ba、 、そtm、 J.J.A卜 Astidi

(i)Fわ 7 -C/(′ /1∪ β)=0,7、 一こ/(′/1)∪ 0,7、 一
`/(″

)。

(il)の
'7、

一
`.′

(/4∩ β)⊆ 01、 一
`.′

(И )∩ 伽 、一C′ (3)。

(ili)レ ?、 一int(ズ ∪3)⊇ 夕,、 一int(月 )∪ θη、一int(3)。

(iV)'7?、 一int(/∩ 3)⊆ ι物、一int(И )∩ 6励 、一int(3)。

Proof:(i)By remaド k(3.5,iii)We have

働?、 -6′ (И ∪3)⊇ aη
A′

~ε′(И )∪ 827Y― ε′(3)。 Now let χ∈働7、 一ε′(И ∪3),

∀υ∈′,7、 S.to χ∈υ ,then fll、 一ε′(υ )∩ (И ∪3)≠ φ⇒ ′,7v― σ′(υ )∩ ズ≠φ

or′7?、 一ε′(υ )∩ 3≠ ψ=⇒ χ∈6桁 γ―θ′(И )∪ じレ7、 一θ′(3).

(li)By remark(3.5,iii).

(ili)Let χ∈(物 .一 int(И )∪

"7.一
int(3)⇒ χ∈θη.一 int(И )or

χ∈θη、一int(3)・ If χ∈θ
“
Y~int(И ),then there exists υ∈

“
ÝS.t.χ ∈こブ,

″人́―ε′(υ )⊆ И⊆И∪B⇒ I∈ 物 、一int(И ∪3),and the sarne if

χ∈θηY― int(3)

(市)By remark(3.5,面 )。

The equality ofl ii,Hi)and(iV)in remark(3.7)is not true in

general.

Example。 3.8.

(1)Let χ ={1,2,3,4,5},“ Y={χ )ψ ,{1,2},{3},{1,2,3}}and let И={1、2,3},

3=(2,3,5},then a12Y一 ε′(И)=χ and aη v― θ′(3)=χ ,but

И∩B={3},θに、́―θ′(И ∩3)={3,4,5},then

伽 χ―θ′(И ∩3)≠ 動りχ―ε′(И )∩ 動ηχ tt ε′(3)・

(2)Let χ ={1,2,3,4,5},″χ={χ ,ψ,{1,21,{2,3,4},{1,2,3},{3,4,5},{5}},

let И={1,2,3},3={4,5},then θ
“
Y― int(И )={1,2},

θηY― int(3)={5}and

И∪θ=χ =〉
`ル

、一int(И ∪助 =χ ⇒

θη、一int(И ∪3)≠ じレ、′一int(И )∪ θ■Y一 int(3).

Let И={1,2,3,4}and B=(3,4,5},then 377、 ′一int(И )=И and

022v一 int(3)=β 。       メ∩3={3,4),θ
“
、一int((3、4))=ψ ,

then θ加、一int(И ∩3)≠
`ル

、一int(И )∩ θ
“
、一int(3).

The θη、―closure and伽 、
‐interior of any nonempty proper subset

Of(χ ,777、 )are nOt idempotent ioe.

θ初、一ε′(θ励、一σ′
(・
4))≠ θη、一ει(И)and

θη、 一int(θη、 一int(И ))≠ θ
“

Y― int(И )

VVe show that by the fonowing e文 alnple.

Exanlplc.3.9。 人 二́
11、 2、 3、 1、 5}and′ ,7、 二{ザて、φ、11)、 11、 21、 |‐

|.5}、 12、3.5}l and

let i=11、 2.31,tい ()n`力 7 -int(1)=Il.21,θ ,7 -int(a″ 、一int(.4))=lll・
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thus &hr, -int( ()r, -lint1.l11 + Tnt, -int(.a).lf
nt', = i.\' .0. [.2) . {3}. [.2,3] ] and

A=',3l,Ortr. -cl(A)= i3,4,5) ) On.\, -cl(Onr. -cl(A) =,Y, thus

CIn, - c'l(htt,. - cl(AD4 fu, - cl(A)

Note : l- The collec{ion of all Trn, -open is denote d by On, -

Z-An rr, -structure Wx on a non-empty set x is said to have

property (f ) it the lntersection of any finite number of subsets

belonging to m y bef ongs to m y .

3- If X is a non-empty set and rn.,. is an rn -structure satisfies 7 ,
then the following lheorem gives a topology I-,r,, (consist of the

collection of all &rf -open sets) induced by tnt.

Theorem.3.l0. Let 1{, my)be an m-structure space satisfies 7 ,

then :

(l) x.0 areetn\.-opGn.

(2) the intersection bf finite On.r -open sets is &n.r' -open.

(3) The union of anf family of ent,-open is &n.r.-open .

Proof : (l) By ,"*uri, (3.5(iv)).
2-Let A.B be lrn.r.-opEn sets, to prove AnB is On.r-open set i.e. to

prove etny-int(10 ql- f)B. tu.r -int(lt^lB)E AnB(remark3.5,ii),
now let xe A0^a = x,e A and x e B > xe&n.r-in(l) and

xelrnr. -int(B) ,then 1U em.y,xeU s.t. m, -cl(U)e A and

1V e m,..,r e l' s.t. m.r. - cl(V) 
= 

B ,

then m, - cl(U )V); i,l - cl(tJ)fim.r - ct(V) 
= 

An B , since U ffV e m,

and .r eU)V,then xFtux -int(l0g), thatis On.y -int(10 B)= AfrB.

3-Let A, efirn.,, Vie L,to prove UA,efirn, i.e.to prove

em \. -int(Ul, ) =lJA,. NF* , let x .UA,= x € A,rfor some i then
tel

x e m,,. - int(1, ; therefore there is

Li e nt.r.-te U S.tnr,, -rlfAc. A, c[J,], therefore x e1nt' - int([J.-1, ) then

by remark(3.5(ii)) tn"lhun. 0m y -in(U A,) =UA,
rel t<l

Remark.3.ll. If x isla non empty set and rn., is a m-structure
rvhich does not satisfy (Z) property then the intersection of finite
()tt, -open may not be On, -open; rve show that by the follorving

example.

７
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Ex:rnrple.3.l2.Let (X.trr, )be an nr - structure space as in example

(3.8(2)) .Let ,4 = {1,2,3,4}, B:{3,'1,5},then -'1- B e 0m, ,but An B e 07n,, '

Remark.3.l3..Let (X.rttr) be an ,r-structure space andA c.Y, then

i-Let (.' e nt\ 2tn4-.'l c .\' ,ifi,'n .1= d, then lr , - L'l(A))Ll = d'
ii- an , - c't(A) ft:fr?,-closed set.

iii-If (J e mr.,then m.r. -cl(U)=On.r. -cl(Lt).
iv-If {J e m.rand Uis an /r?.y-closed set, then Uis 1rn.r -closed'
v- If (J e m.r.and m.r.satisfies (f ) propertlr then U is n,-closed set

iff u is
An \ -closed.

The converse of (iv) in the remark (3.13) is not true in general as

the following examPle shows

Example.3.l5.Let X = r\1,2,3,4\, m t = {X.0,\2,3\,{1,5},{1,4} } and

let..1 = [2.3], thenl e rn, and -1 is &n, -closed but not nr, -closed'

Some Properties of 07n.Y -open sets

The following definitions and results are the 0m,version of those

definitions and results in [21.

Definition.4.1.Let (x,*r) be a m -structure space and Ae x.A
point x e x is said to be em.y -limit point of ,e if for each

() e0m.r.s.t.xeU,then UnU\{x})* S .Thesetof all Amr -limit
points of ,a is called em \. -derived set ofl and is denoted by

em,\. - d(A) .

Theorem .4.2.Let (X ,*.r) be an m - structure space and

A,B c.X ,then the following hold:-

i-lf ,q,s B,then 0m\. -d(A)e etn.y -d(B)-
ii-0m, -d(AflB)q 0m\. -d(A)aern, -d(B)'
iii-&n, -'l(,4)U tu, - d(B) e 0m.v - d(AU B)'

iv- em r. - rt()m., - citl))\ A c )rn.r' - d(A)'

v-lnt, -(t(AUtu., -d(A))e AUem* -d(A)'

proof:-(i)by definition .(ii)and (iii)by (i)
(in; t.t xe0mr. -d(tu, -ct(A)) \;l,and (l entrs't' xeU,then

U)Tnt,-(t(,1) \{x} * fi,let v€U)tur-'t(A) \{-r},thercfcre veU and

yehnt, -ct(, ),then UnA\[y]* Q,letzeU) l\[v],then zeU and
r \ , ,,1_ E ._- \ t_t,

: * x,hence : e(Jt-l,a\{r} antlr.r I l\{ri * Q, then x e qrn'' - d(A)
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∈θ,7、 、χ∈ι
・

二iFi」〔野け:頻作薇a.
Deflnition。 4.3.Let(才 ,η7、 )be a″ _structure space and /4⊆ ンY othe

―border ofガ 。
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():lヽ (,‖ lc lk)l:11、 o「  /`― co:ltintlollヽ inllitilll:lct10nヽ

1れな、、そH11.:.・ 1.ハ l― A、 lld i

(v)rヵ ,,.― /′

‐
(χ し1)=017、  -6・ /(χ 月ヽ)｀ ひ

'2、

一int(χ /ヽ4)=

A′ θヽ′′、一int(′4)ヽ χ θヽ
'2、

一ε′(И )=(ル 7、 一ε′(ガ )｀ あ
'、

一int(/)=077v― ル(′1)。

Thc fo‖ ol17ing example show that the frontier set in generalis

nOt a,7、 一CiOsed

Example.4.7. Let(χ ,“A)be an“ 一Structure Space as in example

(4.9),and let
′4={31,then θ

“
、一θ′(И )={3.4.5},and a留 、一int(′4)=ψ  ,then

θ
'7、

一
/7・ (И )=/,but И is not,71、 一Closed。

Deflnition.4.8.Let(χ ,772、 )be an r77-Structure space and И⊆χ .The

set

all、 一ピJ(И )=θ
“
、 一int(χ И`)iS Said to be θ,7、 一eXterior ofИ 。

Theorem.4。 9。 Let(χ ,〃 、)be a“ 一Structure space and И⊆χ ,then

the fonoⅥ ring are hold:―

i― θη、一θχ′(И )iS″、一〇pen set.

li‐ θηv一 α′(027Y― α′(И))=伽 Y― int(θηv一 θ′(И )).

五1-IfИ ⊆B,then伽 、′一aχ′(3)⊆ 6物 、一θV(И ).

iv―

`物
Y― θχ′(И ∪3)⊆ θ■Y一 θχ′(И )∪ 力 、一θχ′(3)・

v-6ル 、一
`χ

′(И)∩ θ■Y― θχ′(3)三 θηA~θχ′(И ∩3)・

vi-6物 Y― α′(χ)=φ and伽 、・―θχ′(ψ)=χ・

v五―

`物
Y― θχ′(χ θ`

“
χ―θχ′(И ))⊆ θηχ一θχ′(И ).

v五 i― θηv― int(И )⊆二θ
“
人

~θχ′(θ
“

A′

~θχ′(И)).                   ´

ix― χ=力、′―int(И )∪ 伽 、́―″ (И)∪ 伽 、一.ル (И )・

Proof:― (i)by remark(3。 13(2))

(五)877、′―θχ′(θttχ ―θχ′(И)'=動ηχ―int(χ θ`ttY一 θχ′(И ))=

伽 v一 int(χ 物`ηY― int(χ /ヽ))=伽 Y― int(`物 、′一θ′(И ))

(i五)it iS Clear(iV)and(V)by(五 i)

(Vii)θりA~Cχ′(χ 物` v一 ιχ′(/))=077A― θχ′(χ 9`77、 一int(χ Иヽ))=

θηv一 int(χ χヽ 9`22Y一 int(χ Иヽ))=θ竺、′一int(a,2v― int(χ Иヽ))

⊆ 877、 一int(χ Иヽ)=θtt γ一θχ′(И )0

(V五

i)θ ,7、 一 int(И

)⊆

物

、

一 int(`ル

、

一 θ ′

(И ))=θ

η

、

一 int(χ ｀ θ η

、

一 int(χ ｀ И

))=

θ77、 一illt(χ θヽ″、一θχr(И ))=aη 、一θχ′(`物7、 一ピ▼(J))

(iX)877v― int(И )∪ 力 、一ιχ′(Й )∪ 伽 v一 ′・(И )=

伽7A~int(И )∪ 多7A~int(χ И`)∪ 877v一 ε′(月 )｀ θ
"、

一int(И)=

θ7]、 一int(χ И`)∪ θη、一θ′(И)=χ 防` 、一σ′(■ )∪ θ,7、 一C′ (И )=χ・
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Some lbrms of tl cnntinuous nrultilunction
Ilecall that a multifunction / : -\' + )' from a topological sprce (-\'. r )

into a topological space ()'.ot is a point to set correspondence rvith

l.'qr1 + p for all .r e -\-.

Definition.S.l. Ill.Let F : (X .r\ --+ (l' .o)be a multifunction from a

topological space(X. zr) into a topological space (i'.o).The upper and

lower inverse of a set B of the space I'are denoted b1'

F. (B) and F (B) , resdectively are defined as

F '(ll) - {r e X: F(r) c Bl ,F-(B't={,re.Y:f'(.r)nB+dl .

And .v \ F-(K) = F'(Y\ K)

Definition.5.2. Il Let (.Y.rr, ) and 1] .nr, )be a nr - structure spaces. A
multifunction F:(-\'.,/i, ) + (l'.rr) ) is said to be

l-upperM - continuous if for r e .Y and each t' e rr, containing

F(-r),there exists L'e ar,.containing ,r s.t. f'(L') = Ul / (.r) :-\ € Lic I'.
2-Lorver ,11 - continuorrs if for .r e ,Y and each I' e trt, S.t. Flr))L' + d '
there exists Ue rn.rconfaining x s.t. F(u))V *Q for each rr e U.
Definition.S.3, Let ({,m,) and (I,ln,.)be m-structure spaces. A
multifunction F: (X,m.r.) -+ (l',2,. ) is said to be upperd,el - continuous

(upperd',L/ -continrious), if for x e X and each trz e &n, containing
F(.r),there exists U € m.\. containing .r

s.t. I(U) cV (F(m., -cl(U)) s l',receptivity )
Definition.S.4. Let (X,m, ) and ()',nt, ) be n - structure spaces. A
multifunction F : (X,mr 1 -+ (l',rr, ) is said to be an upper strong
dM - continuous (biiefly u.s.OM - continuous), if for -r e X and each

V e m, containing F(.r),there exists U e rr,. containing -r

s.t.F(nr, -cl(U))cV.
Remark.5.5.Every u.s. rM -continuous multifunction is an

upper,ll - continuous, but the converse in general is not true to see

that by the follorvirig example.
Example.5.6. Let X = R (real numbers) rvith the topologyr generated
by ths basis with members of the form (a.b,;and (a.6)\ K,rvhere

( = 11'ze N),let F :(X,t)-+(-Y.r)be the identity map, then Fis
n

upperM -continuous but not u.s.0.l/ -continuous.
Theorem.5.7.For a multifunction F: (,Y.rn,,. | -> (Y.m,.l,the following

IIソニ%だl部構]・ぉr cvery「 cら .

ili― ノ `κ )=0′ 、一`/(F(κ
))fOr cvery 77′ |― ciOSed set κ.



0:1ヽく,::lc「 ()rm、 ()F｀ /― co:lti:l tl()tiS lllultirurlcti(),)、

l夕 を1、 、ti nl、りJ.Al― Astt(11

proof:― (i)→ (ii)Let、 ∈F‐ (ル

′
),then F(■ )⊆「 ,by(1)there exists

σ∈″?、 .χ ∈し S.to F(′ ,7、 C'′ (ι
ア
))⊆ レ

′
,thus′ ,7、 σ′に/)⊆ F'(/)henCe

χ∈a孵 、
_int(F十

(レ

′
)),thatis F・ (/)⊆ θ孵、一ilnt(F'(/)),and by deflnition

F'(/)=錫 7、 一int(F十 (;′

′
))

(ii)→ (i)let χ∈χ and 1/∈ η7)S.t.F(χ )⊆ /,then χ∈F十 (/),that is

I∈

`レ

7、 一illt(F+(/)),hence there exitsし
`∈

′1、 s.t.χ ∈〔ノand

″v― ε′(υ )⊆ F十 (/)

Thatis F(“ 、一ε′υ)⊆ /,then f is uosoθ イヽーCOntinuous。

(li)→ (iii)Let κ be anyら 一closed set,since yヽ κ∈ら′,and

χ F`~(κ)=F+(γ κ`)then χ Fヽ~(κ)=aηA~int(F+(/｀ κ))=

θ,7、 一int(χ Fヽ(κ ))=χ 多`7、 一C′ (F~(κ ))thatiS F~(κ )=077、 一ε′(F(κ ))・

(lii)→ (ii)Let/∈ 727y,then χ Fヽ十 (/)圭 F(/｀ /)=力、′―θ′(F~(y、 /))=

み7、 一ε′(χ F`十 (/))=χ 物`7v一 int(F十 (/)),then F+(/)=θ夕l、 一int(F・ (/)).

Theorem.5.8.For a uos.0ヽ イーcontinubus lnultifunction

F:(χ ./22v)→ (1′ ,″2)),Where(y,777})SatiSfles(β )prOperty,the fo1lowing

hold:                     ・

(i)θ ttχ ―ε′(F~(3))⊆ F~(伽γ
「

θ′(3))fOr every subset 3 of γ.

(五)F十 (a“「
~int(3))⊆ θ

“
、一int(F+(3))fOr eVery subset 3 of y。

proof:(1)Let B be any subset of y by lelnma(2。 7(ii))″γ一
`′

(3)is

燿γ―closed,then F~(3)⊆ F~(″γ一θ′(3))=θ ttχ 一ε′(F~(溜 r― ε′(3))(by

theorem(5。 8))。Now,let

χ∈θ
“
、′一ε′(F~(3)),then fOr anyび ∈″′Y,χ ∈び,″χε′《ソ)∩ F(3)≠ φ,then

/77、 ノ(υ )∩ F~(“ }一 θ′(3))≠ φ,henceχ ∈ιい、一θ′(F~(″ /一 θ′(3))=

F(〃ンーθ′(3),then χ∈F~(″ )― (θ′(3j)⊆ F― (伽γ―ε′(3))therefore

a77Y― じ′(F~(3))⊆ F~(077/一 σ′(3))・

(五)Let β any setof y,then χ θヽ孵、́―int(F十 (3))=θ
“

Y一 ε′(χ Fヽ+(3))=

θ
'7、

一θ′(F(γ 3`))⊆ FCレ2)一 θ′(γ 3`))=F(γ ｀
`ル

/一 int(3))=

′Yヽ F+(`レ7)一 int(3))then F+(θη)一 int(3))⊆ θりA― int(F+(3))・

Remark.5。 9.The converse oftheorem(5.8)is nottrue in general we

show thatin the foHo■ ving exalnple

Example.5.10。 Let χ={1,2,3)and y={α ,b,θ }With“χ={χ ,φ,{l}}and

′,2)={y,φ ,{`r),{α ,b},{α ,ε}},deflne F:χ → y by F(1)={α },F(2)={θ }and

F(3)={α 3b},then″7y satisfles(β )property and

√
~(θ

'7,一
int(И ))=ψ ⊆θЪ 一int(F+(И ))fOr every И⊂y and

I‐ ('ア 7、 一illt(χ ))=_Y=9,7)一 illt(F‐ (χ ))then for any sllbset,4 of】
′

: ~(め′ナ
~illt(rl))⊆ 0'7)一 int(メ '‐ (・1))an〔l any non enlpty subset^l of}′

、ヽe have
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い )酸 月)=「 ‖hCn l‐ t力)“ H》 =F仙 =I♯ hen

のァァメーc′ (F(И ))⊆ χ =|

F~〈 θち
一

“

0■ nd?ら 一 ば Iの 三
ψ =「

~104-出
の Lb耐 Fお nd

uosi a7-cOntinuous,ゃ inCe l∈ 人
´
 and F(1)=|`′ }⊆ |`′ |∈ ′,′ :,but the only

″7、 -Open contain lareィ Y、 {l)and F(′
'7、

一
`ノ

({l))

=晨〃、一
“
仁η)=員わ=た 同・

Remark。 5.11.(i)Everly upperθ 'ν =continuous is

W:I維Ff:FIIIIll::iliflllξミtli:liツ
:キ

ill:III‖:駅tre

Examples.5。 12。 (i)Let´ Y={1、2,3,4},“ 、三
{φ_Y.{1},{3).14).13.4)}and

y={α
,ら ,C,ノ ),用 ,=(φ ,キ lα ),{α 、わ),{b,グ ),{C,ノ ),{α、じ、グ}),de■ ne F:χ → /by

F(1)={α },F(2)={α ,ら ,q}.F(3)={b}F(4)={″ },then itis clear thatF is

IFliri3`二 :itIIξ:)卜:ュ|,lli111:;irc,ラ ii111ュ;:WinCetheset
F(l)(={α })⊆ {α }(∈

“「
)J

Butthe only θ
“
χ―oJensetCOntain l are{1},ィ r and

F(″
1・
―ε′({1})=F({1,2})={α ,ら ,C)⊂ {α }・

鰐1:llFttlT』栃T∬
『

翼「世I写器ピ胤lll嵐
χ ∈′η、.,set。           |            、

F(ス
′
)⊆

y,but Fisnolupperルイーcontinuous since

2∈ χ and F(2)={ε }⊆ {ク,C},

器尋庁鼻Li[甜 f糧狙挽筆Lh〃 Y=g,州 }and

“
γ=〔 /,φ ,{α },{α ,わ },{b,コ },{ε ,グ },{α ,C,グ}},derlne F:χ → /by F(1)={α }

F(2)={b,C},F(3)=/,tlen F uppei』 ィ_cOntinuous since l∈ ィr and
F(1)={α}        |
and{α }⊆ {α )({α ,ε ,ど },ィ )∈ “γ,then there exists{l}∈

′η、S・ t.F({1))⊆ {α },

2∈ χand F(2)={b,C)⊆ /∈ η2),there is′Y∈ ′η、s.to F(“ k′ )⊆ y,and 3∈ χ

silnilar,           |

butF is not upperatィ
lcOntinuous,since the set of a‖

θ,7)-Open is

{ψ,y,{α ),{α ,b},{ε ,ど },{ら、θlグ },{α ,C、
`ノ

}}then 2∈ りrand

鳳IIL鋼糧裁群古lirII::[‐〕ti[ml継∫・
S.t(γ、′η))Satisies   l

(β)prOperty,then evely upper _ヽ /― continuous is

uppera1/― cOntin uousl



()n Solne lilrnrs of .l'/ - ctlntinrrrlus tttultifrtttctiotts 
lluss:,'.1..1. Al_Asadi

Theorem.5.l4.For a multifunction F" : (.\'. ttt \ ) -, (l'-n, ) ,the follolving

properties are eq uivalent:-
i- n is upperP.,vl - continuous.
ii- 1'- V):Ou, - int(l-- (r)) for every L'' e Ottt '

iii-r-(K):0n,.r'-cl(i--(K))forevery2trt''_ closedsetK'

iv- 0m ,. - cl(F- (B)) E F- (tu, - ct(B)). for every subset B e m'' '

v-F'(fur-int(B))c-Irnr-int(F-(B))foreverysubsetBem,'

Proof :-(i) -+ (ii) + (iii) + (iv) -+ (v) (similar to the proof of theorem

(5.7)and (s.8)).
(v) -r(i)Let x e X and tr'' e Onrs't' F(x) e tr'',then -r e F'(tr2)'therefore

xe F'(0*., -int(l/)) clnr, -int(F.(Z)), then there exists U em''' s't'

xeU
?nd nr.,. - ct(U) e F'(V),that is F(rr r - c/(U)) c I''then F is upper

e'M -continuous.
Definition.S.l5. Let (X,*r) and ()'./}?, ) be ,r.s -structure spaces' A

multifunction F : (x ,m r) -+ (Y,mr ) is said to be lower 0M - continuous

(lower0'M -continuous) if for xe X and each V eCInrs't

f(x)0 V ,t|,there exists (J emrcontaining 'r s't'

r((r)) )V + 0(F(*, -cl(u))frV +/,respectively) Vu eU '

Definition.5.16. Let (X,m.r'1 and (Y,mr)be m- structure spaces' A

multifunction F : (X ,m ') -+ (Y,mr) is said to be lorver strong

0M - continuous (briefly l.s.oM - continuous), if for x e x and each

V e m,.s.t F(x) ffV *Qrthere exists (l em'containing x

s.t.F(m, -cl(u))fiV *Q YueU '
Remark. 5.17. Every lower M - continuous is l.s.0M -continuous , but

the converse is not true in general .as the following example shows '

Example.5.18. LetX = {1,2,3\ and f = {a'b'c'cl} s't'

ffi .y = {X, O,{U, {3} } antl m, = {Y, 0, {o\, {a' b\''rt''l\ 
"'b' 

c' d\' {a' c' d} \'
Define F :(X,m^.) -> (Y,mr) by f(l) = a, F(2) = t'b'c\'F(3) = d' then F :

isl.s.0M.continuous,butnotlowerM-continuous.

Theorem.s.l9. For a multifunction F '. (x.m r.) + ()'.rn, ) , the

following properties are equivalent:
i- r' is l.s.OM -continuous'
ii- r- (v) = 0M - int(F- (v)) , Y v e nt, '

iii-1'.(K)= 0M -ct(F-(K)), Y,\ is lr, -closed'

Proof:theproofissimilartothiltot.ttr...ttrem-i.7.

,く
'
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(ii)ln example (5.21) tr is lower 0M -continuous but not lorver

.11 - continuous.
Theorem.5.25.For a multifunction F : (X 'nt,.) --+ (\"trt, )'the follolving

properties are equivalent:-
i- tt' is lower 0^ M - continuous.
ii-F 0'):0m\. -int(F-(/)) forevery L'e )nt, '

iii-r'(K):0m.\'-cl(F-(K))forevery0n'r_closedsetK'
iv-&n r. - cl(F' (B)) q F. (On, - cl(B)) for every subset B e m"

v-F(lntr.-cl(A))c7nt,'cl(F(A)),foreverysubsetAentr'
vi-F-(tur-int(B))ctur.-int(F-(B))foreverysubsetBent,'

Proof:-the proof is similar to that of theorem (5.18 and 5.19).
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ABSTRACT
The concept of groupoid considers as a generalization of the concept of

group, and the notion of an action of groupoid generalizes the action of

[.orp relative to a bundle. In this paper we present the concept of

[roupoid into linear algebra using a structure of vector space' this

groupoid namely " vector groupoid ". The purpose of this paper is to

investigate many properties of vector groupoid comparable with that

satisfy for groupoid in algebraic case ; also , we study these properties in

a topological case using the concept of topological vector groupoid'

Key words : Groupoicl , Vector bundle , Isometries , Action of top. group and top'

groupoid

INTRODUCTION

The concept of groupoid is one of the means by which the

twentieth century reclaims the original domain of application of grottp

concept. A groupoid is a powerful and flexible generalization of the

notion of the grouP.
In 1920's, Brantlt end Baer gave the algebraic theory of groupoid'

In 1950,s, Ehresmann introducecl the groupoid into the differential

geometry. Also, the concept of groupoid action is due originally to

Eh..r*rnn (1959), gener:rlizing the group action in his rvork on fiher

spaces.

8l
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new type of groupoids called " vector

groupoid " G,l]; w[rich represent a generalization of the concept of

vector space, and by adding topological structure on this type of
groupoids we get that (G,.P,.81 is a topological vector bundle for each

x e B with a nice donditions that satisfied on o Using the regular
action of a special type of topological groups we define special kind of
topological vector grorrpoids (Ehresmann vector groupoid E x E lf )
which acts regularlf (principally and linearly) on G,r,E /r;.Also, we

introduce new concept of groupoid actions " Isometric action of a

topological groupoid on a finite-dimensional topological vector bundle "

and then we link this action of Ehresmann (vector) groupoid e "t rr
with the regular action of a special type of topological groups .

I) Groupoid

(l)Algebraic case

(I.1.1) Ull2l A groupoid is a pair ofsets (G. B) on which are given' the

source and the tarfet mappings ( resp.) a.p:G-+8, the mapping of
unitiesar:B-+G, the partial composition mapping p:G +Gt-> G and the

inversion mapping V:G -+G. The mappings a,p defines:

ａ

Ｇ

　

ｒｅ

ｏｆ

ｍ

ｔＳ

　

β

ｓｅ

　

ｅ

ｂ

　

ｈ

ｕ

　

ｔ

Ｓ

　

ｄ

ｅ

　

ｌ
ｅ

Ｔｈ

　

ｃａ‐

＊ G, =a-'(r) called the

y eB and ,G,=G, r-t

a-fiber at x e B, ,G =fr''U)

,G the set of all elements in

' -+.v ).The subset .,G r is a

,G, called vertex(isotropy)
G with Soufc€" x " and target "1, " (g:"r-

group with the rtstriction of p oi ,G.,
group at x eA witln unity ro(.r)=r'.

*The mapping 7 =(pxa)o L:G -+ B x B defined by

τ(g)=(β (g),α (g))∀g

diagonal lnappinglof

the transitor τ oflG

eG is called the transitor of G ( rvhere a is the

C ). A groupoid to.al is said to be transitive if

is surjection.

0 *C (the fiber pru,luct of a and 1i ..rcr B
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(2) Topological case

(1.2.1) 13llll A topological groupoid is a groupoid

topologies on G
and B such that the mappings d.o , partial

inversion law v are continuous. From this def. we l

identification mappings ,the mapping of unities

Vol. 18. No l, 2007

(c,.1J ) together with

composition lt and

have that a and P ^reo is a topological

xFor any topological groupoid G,B) and for each -t e B ,G. is a

topological group. The mapping In(g):,G. -+,G, ; hr-s ghg-' is an

isomorphism of topological groups, and the mappings l.:.G -),c (left

translation); hr-+ gh, R* ..G, -+G, (right translation) ', hi hgare

homeomorphisms for each I e ,G,. If G is a transitive groupoid ' we

have an isomorphy class of topological groups [.c.]..,'
x A morphism of topological groupoids is a morphism of groupoids

(f .f.):(G.B)-+1C,r; such that f is continuous' Denote by TG the category

of topological groupoids and their morphisms , and the category of

topol,ogical spaces and continuous mappings Notice that

(r,t):(G,B)-+(B xB,B) is a morphism in TG where r is the transitor

of G ul . An isomorphism of topological groupoids is a morphism

U ,f ) such that / is a homeomorphism.

(1.2.2) Let g:Exf -> E, be a law of a continuous ( right ) action of a

topological group f on a topological space E , then p defines tow types

embedding and the inversion law v is a homeomorphism.

of topologicalgroupoids Exf ,

E iE ( the fiber product of the canonical mapping a:E

it self oYer B ) called action groupoids which they are

-->B =t tr I by

not in general

isomorphic in fG [41.
xA continuous free action g:Exf +E is called principal if Exl- and

ExE are isomorphic in IG . A principal action of a topological group

f onatopologicalspace Edefinesamorphism 7:ExE rf , (z',2)v+r

in TG, rvhere QG .r) =:' called the action morphism ,and it makes the

orbit mapping g- :f --> E ; r o z .r topological embedding Vz e f' l4l.

' ,T is np open sLrrjective conrinuous mappirrg rvhose fibers F-, = ;r-' (.r ) are the orbits of : e fi under I-

*'itlr;1--1=.1

83
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(1.2.2.i)PrOpositiol : Let ο:E× 〔
｀
一〉だ  bC a principal action of a

l妻盟ilⅧ∫壇揮IIルllhlttF補増
オ:ε ×g→ C,オ

(g′
、f)=[(=′,I月 13H4117ト

x The groupoid G

groupoid.
ＦＥ×Ｅ■

―

―

―

of a base B = E if is called Ehresmann

＊
　
　
　
　
　
　
　
　
　
　
　
　
　
　
＊
　
　
　
　
　
　
　
　
　
　
　
＊

if it acts principally on E and the canonical mapping r:E -+B =E /f is

a (topological) submersion [41.

(1.2.3) A continuous action Y : G* Et -+ Eof a topological groupoid 1c,r;
on a topological bqnJle (E,P,B) is principal if its free and transitive

action and for each z e E the orbit mapping Y'-:G,,,.,+E is an open.

Notice from the def. of principal action of a topological groupoid G , we

(1.2.4) l4ll7l A locally trivial ( L.T ) groupoid is a topological groupoid
(G,3)Such that∀ χ c β thereis an open neighborhood υ of r in 3 such

T。
~の¬

TttmrphiCbhm『…
d ttrttn

ａｃｔｉ。ｎ
ｓｍａｎｎａｃｔｉｏｎ
【

×

″

＞

　

ｅ

ｔ

ｒ

ｅ

Ｅ

ｉｇｈ

Ｅｈ

ｔｈ

■

件
Ｖ
　
ｅ

ｌ

ｈ

ｙ

ｒｅ

ａ

　

ｔ
・
ｈ
）

ｅ

牛　一呻ｔｈｅｎ」̈

ｌ

　

　

ｐ

ε

Ｏ

　

′
Ｊ

　̈‐ａｗ。ｆ中山［
ｎｃ
　
　
〓

Ｉ
Ｈ
　
・、リ

ｐ

‐
，

．
ｔＳ
　
″́

Ｃ

　
　
　
フ
″

ａ
　
″
ｕ

ｘ
　
　
　
９

　
０

Ｃ

　

　

ｔ

　

Ｆ

Ｅ

　

ｎ

　

・ｎ

・ｏｉｄ　
可
　
ａｃｔ

卿嘔
ｉｓｔｈｅ
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(1.2.4.i) Proposition: I.ef Y :(i *li --+ li be a larv of a principal action of a

L.T trivial groupoid G,B) on a topological space E then f acts

regularly on E for a representative element I- of the isomorphy class

[,c,],.,, [41.

II) Vector grouPoid

(l)Algebraic case

(ll.l) A vector groupoid is a groupoid rc.r)with a property that each

subset , G. of G has a structure of vector space. Notice that every

vector groupoid is a transitive groupoid '

x Let be any vector space and B a (non - empty) set then:

(i)O= Bxt'xB isavectorgroupoidof abase B (trivialvector
groupoid).

(ii) In (i); if s ={ot}, *e find that every vector space is a vector

groupoid of a singleton point base.

x A morphism of vector groupoids is a morphism of groupoids

(f,f\:(G,B)

-->(G',8'; such that , f ,trG,-+ ,.,,,G',.,,, is a linear mapping Yx,ye B'

Notice that every linear mapping between any vector spaces is a

morphism of vector grouPoids.

(2) Topological case

together rvith topologies on

topological grouPoid and each

G and B such that (G,B) becomes

subset , G, (with a subspace topology of

(II.2.l) A topological vector groupoid is a vector groupoid (G,B)

G ) is a topological vector sPace .

* A morphism of topological vector groupoids is a morphism of vector

groupoitls (r ,.1 ):(G,B)-+(G,,r,) such that / is continuous. we denote by

V G the category of topological vector groupoids and their morphisms

; also , rve denote by TV the category of topological vector spaces and
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their nrorphis,rrs'. An isonrorphism of topological vector grorrpoids is a

morphisnr of topological vector groupoirls rr.i t t(;.1)) > ((;'.r') such that

/ is honreonrorph ism.

In the next proposition; we construct rr structure of topological
vector groupoid on Ehresmann groupoid (i = E x E / f that associates to

an action of a special Qpe of topological groups( that is the additive
group I- of a topological vector space , \l'here r is a topological
group) on a topological space E .In the rest ofour uork rve shall use the

symbol f to represent the additive group of a topological vector space

defined over a field K(R or C ).

(11.2.2) Proposition: Let rp: E xl --+ t be a larv of principal action of a

topological (additive) group I'on a topological spaceE then the

:rssociated Ehresmann groupoidtr, =E xf- I-.8 =[ f) is a topological

vector groupoid.

Proof:

By proposition (I.2.2.i), the Ehresmann groupoid G = E x E /r is a
topological transitive groupoid. Let x =z(:) , J'=r(z')eB --E /l (for
z,z'eE ), each subset ,G, =fi2'.r',z.rle Glr.r' e r) has the structure

of a vector space over a field K(R or C ) defined by:

(1)An addition law /'of G derlned bv:

y' (lz'.r',:.r1,[z'.s',z.s] ) = lz'.y,(r',s'), :./ r(r. s)l Y g' = l:''r'. : rl

g = [:'.s',:.s] e ,.G., where /. is the addition larv of r.

(ii) An exterior multiplication larv ?' of , Ci, definetl by :

4' @,1:'.r'. :.rl\ = [z'.4, @,,'), 2.r7,. @.r)l v,r e K lnd { =l:'.r'.:.rl e, G, t

where 7. is the exterior multiplication larv of I'.

As a result From proposition (1.2.2.i). rve get the follorving
conrmutative diagrams in ;

-\ rlorphisn oftopological vector spaces is a lincar nrappirrg

S6
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\vhere , 分
′
=分

/

―
―
―
―
―
―
―
―
―
―
―
工
▼
　
　
　
ヽ
ノ

↓ユ
．年
一

―

―

―
―

―

―

十
η

([, xt.)x([, x E,) n'xtt' ,,G x C

ε ×ε   __/7→
「

 _

|ど
,× ニ

K×
「

型型L、 K× (E}× a)

_生ュ→ 」1× f、

ユ

|

一

K× 、Gχ

「

in whたh 41=),

SurieCt市 e mappings

G

分
′are identirlcation  mappings(continuous open

)and each of /1 ,η「 iS COntinuous.So,/′
 and η

′

are continuous. Hence , G, is a topological vector space V"r,y e f ' Thus

the Ehresmann groupoid G = Ex Elf is a topological vector groupoid of

abase B=Elf .

* Let (E,P,B) be a fiber bundle (with a property that each fiber Er of P

is locally compact, locally connected, Hausdorff space) , if we take

r(E) the set of all homeo morphisms from the fiber tYPe F

onto the fibers of P , and 1(E)the set of all homeo morphisms between

the fibers of p ( that induced from the element of r(E)) . F(E)& I(E)

are L.T transitive groupoids of a base a I3l l7l '

(11.2.3) A locally trivial vector ( L.T.V ) groupoid is a topological vector

groupoid G.B) such that for each r e B there is an open neighborhood

u of x in B such that r '1LI xu 1 is isomorphic to the trivial vector

groupoid U * ,G, xU in VG -

x Let @ . p .B ) be a topolcgical vector bunclle ' 1*ith a property that each

fiber E, of f is locally compact. Iocallv connected, Hausdorff space) ,

, For more details about a tlbcr burrcllc & a topological r;-:or bundle see [71

「
×F
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the sets t"tL ), l(l: t are L.T.V groupoitls of a base r ( their elements are

isorrrorphisms in TI: 7.

(11.2.3.i) Proposition: Let (c.r) be a locally trivial vector groupoid ' If
the right translation mappings between the fibers of a., are linear

v.r'€, then (G,.p,.8\ is a topological vector bundle it e I '

Proof:

Let r e B,,the P,-libers defined bY:

/,'(.r')=,c, v.r'e B;

from the hypothesis (c.3 ) is a topological transitive groupoid , then rve

have a homeomorphy class of topological spaces [,o, ],., , and we shall

take F as a representative element of this class to be the fiber type of
c,.By definition (II.2.l), each fiber ,G. of B. and F are topological !

vector spaces.

Norv from the local trivial property of a topological vector

groupoid 1c,r; (def. II.2.3) and for .1' e B we have:

l U open neighborhood of y in B such that L' x F xU is isomorphic to

r'' (Lt ,L, ) = ,.G,, in VG , hence there is a homeomorphism

l :L' :.. F . (' --> , G, rvith a commutative diagram in S ( the category

of sets and mappings );

L,F,uJ-,.o,,

(1)

We have two cases about.r'€B; either x eU , then we take q4 to

be the restriction of I to

UxF -->t'' F, {r}-1,. G,= P,-'(U);

or ,r * i . then we {efine q ' to be the restriction of I to
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{; xf -->Li x/''x f.r'l--+, G, ; but G istransitivegrotlpoid,hence:

l.q e ,(i , and 2I homeomorphism R":, G, ), G, defined by R"(h)=fus

Vh e ,G, ;

and in this case we take - R* o V' :U x F-+ , G,'

In both cases, we get that y :(L x F --+ , G. is a homeomorphisln and

satisfying:

{1,(rtt()".,9))= r" V1" e(J , ge F (by (l) and the definition of 7);

from the hypothesis 7 is an isomorphism in VG ( and the restriction

of R" to ,G, - ,.G, is linear Yy'tU ),then the restriction of to

F + {y'}* FJ,, G, = F,'0') is an isomorphism in V Y1t' e U ' Hence

(G,,8,.8) is a topological vector bundle Vx e B '

(11.2.4) Proposition: I-et cp:Exf -+ E be a law of regular action of a

topological (additive) group f on a topological space E then

(E,r,B = E lf) is a topological vector bundle'

Proof:

If we take F =f as a fiber type of E then each fiber E, of z and

F are topological vector spaces (see the def. of principal action of top.

group). iet , =r(z)eB (for z eE), from the hypothesis p is a regular

action then:

1 U open neighborhood of .r in B and a continuous 
- 

right inverse

o:L'-+ E of n such that o(t(- ))=;.

Define yt:(i xF --> E,, by the fotlowing composition of mappings:

U x F -g-:L-t E, x F'', E,

89
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(r.r) P (o'{r)./) D Q'(o't\) rl ' rvhere o'is the mapping

that inducetl from o which maps {,r onto its image I (rrndero ) and

e' -- e r. , r. , so (r' is continuous surjection and satisfying:

.r(1z(r'.r)) =-r' Vl eU and re F

q is an injective maPPirig, since:

(2)

foreach (1 .r) , (y'.r')eU xF ,if
( y. r ) - ry ( y' . r' ) -, v = ft (v/ (v, r)) = rQy ( v'.r' )) = tt (by (2)

)=q(o'(t').r)=9@'i).r') ) v = 7' (p isfreeaction) =(r"r')=(.v"r') i

hence from the def. of v t lve find that : L,' x F --+ E, is a

homeomorphism such that the restriction of v/ to F --+ E, is an

isomorphism in TV v1'e {.' .Therefore (8.;r.B -E'n is a topological

vector bundle.

* As a result from the preceding proposition 
' 
we get that Vz e E and

x = r(z)e B , e.:l -+ E. is an isomorphism in V .

(11.2.5) Proposition: Let (G,8 ) be

principally on a topological vector

topological vector groupoid.

Proof:

From the hypothesis, we can get that G is a topological transitive
groupoid and each subset , C , has a structure of topological vector

space (rvith a subspace topology of C ) (see def. I.2.3 ). Hence (G.s) is a

topological vector groupoid.

* From proposition (11.2.5) , rve have that v-- e c and r.,r'e B (with

i -/'(--)). F'='Pli,c. ,G, + E, is an isomorphism in L'

III ) Regular action of topological groupoid and topological group

(lll.l ) Let (c.B) be an1- topological groupoid and (t.r.rta topological
.r'ector bunttle, then r, is said t,, rct linearly on f. if it 2rcts continuously

1ヽ,1(1ヽ ‐ ■ヽih(li J

any topological groupoid acts

bundle G.P.B) then (c.B) is a

g0
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on E and the mapping Y'*'- 8,,,r, ) E r,,, is a vector space isomorphism

.;s =(j l7l.

(lll.2) A topological groupoid G.B) is said to act regtrlarly on ir

topological vector bundle (E,P.B) if it acts principally and linearly on

E.
(lII.2.l)Proposition: Let Y' :G'o E -+ E be a lalv of a regular action of a

topological groupoid iC,B) on a topological vector bunclle (E.P.B ) then

(G.B) is locally trivial vector groupoid.

Proof:

With the given in the hypothesis and by using prop. (II.2.5)' we

get that (G,B) is toPological vector grouPoid and for

x =P(:)e B (with zeE)wehave:

1 U open neighborhood of x in a and a homeomorphism

y :() x F --> E,, such that:

P(r/(y,a))=y VyeU and aeF (thefibertypeof f ) (1)

Let o:(J -+ ,,G, be the mapping defined by the following

composition:

:inc^ll/^F'I.J - >U x{rr" }---------> tl x F- 
-r,,LO,,

y F. (y,a.) r+ (y,a") H V(Y,a.) H g

for a ixed element"α。"in F,and 弓=Ψ:JI辱  (Ψl iS the Orbit

mapping at z) defined by F!(r')=g, where Y, (g)=:'e E, ' From def'

(2)

, where Y.(g) = VO,a.) ;

after prop. (11.2.5) ' \Ye frnd that F: is a

restriction to E, -) ,G, is an isomorphism in
(f.2.3) and the remark

homeomorphism and its

TV

Yy eU

From (l), (2)' o is continuous -
L x,G , x L is isomorphlc to ,,G,, in

(3)

right inverse of
G(see[7] )bYa

fi, ,G, --+t-l i hence

homeontorphism
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f :U x .G. xU ) ,,G,

oxl .. xo'
IJx,G,xIJ-----L,

defined by

Lixl -G,.4,G,

Abid.A - Mahdi.J

following composition:

.' ti'..1;, --!'-----r. 1; ... (4)

thc

where o

on.,G,)

=v'oo (t,'

and p'= L

the restriction of the inversion larv v of G

G ,* ,G,

a linear action (def. tll.l) and from (3)' we have

a(g ) = t' .9Q ) = J''e L' ) the following diagram is
Norv since Y' i

thatforeach geG (le
commutative in TV ;

{g },

where

isomorphism in TV

in T L' G . Thus (G .B)

x From the preceding
is a principal action
(E,P.B) then G is

x From the remark
a(g)=P(z)=x ,p(g)=
T''

and tt = tt l,r,,.o, 
t

E..

--) 
L

Ｆ

み

―
―
↓

　
〆

ｎ

　

ｎ

●ｌ

　

ａ

which each of F':
isomorphism in

By (4), (5), the riction of f to

Y" , and F-' are isomorphisms in TV , so p' is

(s)

Yy',1,'e U, hence

is a locally trivial

ly'\",G,x {y}--+, G. is an

(Jx,G, x U is isomorPhic to ,,G,,

vector groupoid.

proof of prop.( lll.2.l), we get that rvhenever Y'
f a topological groupoid G.B) on a fiber bundle

T groupoid.

fter prop.( II.2.4) , w'e get that for i;eG ( with
commutative in:')=.1.) the following diagram is

つ

一

μ
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ti',G E ,

l -t l

\l_,,
\ I o: 

, where z'=Y'(g,z),F. =Y''l ,, ,F,'=*''lu,R\+'\.,'G.,

in which F.' , F." are isomorphisms in TV . So , R. is an isomorphism in

TV.

(111.2.2) Corollary: Let (G,B) be any topological groupoid acts regularly

on a topological vector bundle (E,P,B) then (G,,8.,8) is a topological

vector bundle Vx e B .

Proof:

Using propositions (III.2.l), (II.2.3.i) and the above remark.

(III.2.3) Proposition: Let Y' :G * E -+ r be a law of a regular action of a

topological groupoid fc,B) on a topological vector bundle (E,P,B; then

(G,,8,,4; and @,P,8) are isomorphicinTVB vx eB.

Proof:
Let x =P(z)eB (for z.E), fromdef.(I.2.3)and the remarkafter

prop. (II.2.5), Y'_:G, --> E is a homeomorphism and its restriction to

,G, -> E, is an isomorphism in TV Yy e B, and the square:

G YI ,E
1,, 

' 
I P ,iscommutativeinS'

,IV
B ---L-> B

Hence (Y..1r) :(G,,P,.8)->(E,P,B) is isomorphism in TVB Yze E

and-r=P(=)eB.

Vol. 18, No l, 2007
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(111.2.4) Proposition :

regularly on a to

Ψ
・:G*ε → ε then c

Abid.A - i\Iahdi.J

is a topological groupoid acts

buntlle (E.P.B) by the action
((;,.p..8) V.r =8.

Given G.B)
logiczrl vector

s regularly on

For r = P(:)e B

G*G /xY" >G*E

where

, the follou'ing diagram

, is commutative in S . (1)
E

lζ
G

牲
JG*Q・

Derlne Ψ′:G*G G, by: Y'(g,g') =p'(g,g') V(g,g') eG *G,(the fiber
product of d and p, over B ). Y'is a continuous mapping , since it is

G *G . Also, Y' is an action of G on G. , since:the restriction of p

1.Ψ
′
(ω (α (g)),g′ )=μ

′

2.几 (Ψ '(g,g′ ))=几 (μ
′
(

ω(β.(g′ )),g′ )=g′  ∀g∈ Gβ
,(F.)・

,g′ ))=β(g)∀ (g,g′ )∈ G ttG=・

3.Ψ
′
(gg′ ,力 )=μ

′
(gg′ ,力)=

and(g′ ,力 )CG*Gx・

(g,μ
′
(g′ ,力))=Ψ '(g,Ψ

′
(g′ ,力 ))∀(g,g′ )∈ G ttG

Let (g,g′ )∈ G

g=ω (α (g′ ))1 ,hence

, such that
' is a free action .

Y'(g,g') = 8'= p'(g,g') -g' then

Forany h,ii'e G,1 h'h''.Gr.,n,

r transitive action.

then from (t) and def. (I.2.3),
and Ψ′

(力 物
l、

/7)=μ
′
(力 1

t.h) 
= ft" so Y' is a

Now let 力∈G

the fb1lowing diagram

ith p,(h)=v eB ,

s commutative in f ;

o(alg )) and unique left unity co\0\g ))[] t7l

9l

' For each g has unique

μ
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F" =Y"

in which Y ; ,F.' and f,"

isomorphism in IZ Yg eG

Y' is a regular action of G

Vol. 18, No I,2007

E

I

I r: , where :'= Y. (fi )i
J
G,

in which Y:. and F -' are homeomorphisms, hence Y;, is a

homeomorphism (open) Yh e G,. Thus Y' a is principal action.

Also, since Y' is a linear action then by (1) and remark after

prop. (11.2.5) and for each I eG the following diagram is commutative

in TV;

G F: 
>

, where

0rtttG,

- rt - rl

orrrG,'f'="lE,'r,'
are isomorphisms in TV . So , Yi is an

and then Y' is a linear action. Therefore

on G, ,Yx eB.

(III.3) Proposition: Let (G,B) be any topological groupoid acts

principally on a topological vector bundle (E.P.B) then the topological

group I- acts regularly on E , where f is a representative element in the

isomorphy class [.G. ]..,
Prooft

From the hypothesis and by the remark after prop.( III.2.I), (G.B)

is a locall,v trivial groupoid acts principally on E thence by prop.(1.2.4.i)

we get that the topological group f acts regularly on E .

In the next proposition ; we shall show that the regular action of a

topological (adclitive) group gives a regular action of a topological
groupoid using Ehresmann (vector) groupoid.

Ｆ
´

０
　
　
　
　
　
　
　
　
　
　
　
　
　
　
一

Ｅ

古ら
―
―
Ｉ
Ｌ
ギ

´
Ｄ
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Abid.A - Mahdi.J

(lll.4) Proposition: Ldt q:li xf --+ E be ir la*' of a regular action of a

topological (additive) group f on a topological space E then the

Ehresmann groupoid (C =ExE lf .B =E lf) acts regularly on (E.tr.B).

Proof:
From the hypothesis rp is a principal action, then by prop. (1.2.3.i)

G acts principally on E by the action Y' :G * E --> E defined by:

Y'([z',r').,)=QQ'.T (Z',z)) Y([z',z'),2)€G * E " (l)
where G *E is the fibtr product of a and tr (whose elements (fz',2'f,z)

with (2,,: ) € E;r ), a4d r is the action morphism associated with p.

Since rp is a re[ular action, then (E.t.B) is a topological vector

bundle (prop. 11.2.4). Let g =[.2".:']eG rvith a(g) = tr(:') = I
,0G)= r(2")=y ea , dhe mapping Yi :8, --8. is defined by:

Y- (z) = 1p..'(T'(z',2)) Yz e E,, rvhere ,' ='l[--,],8. '

From the remark after prop. (11.2.4), rve have the following

commutative diagram in TV ;

E, ---E--> {.'},] t, -L+ r
L,-
+

E"

in which g:: and Q,. are isomorphisms in TV , so Y; is an

isomorphism in i"Z Vg eG . Thus Y'is linear action, and therefore G

acts regularly on (E ,P.B).

IV) Topological vector groupoid and isometric action of topological

groupoid

(lV.l) Let (G.B) be any topological groupoid and (E.P.B) an n-

dimensional topolofiical vector bundle ', then G is said to act

isometrically on E if it acts continuously on E and the mapping

Y, ,E,,*, ) Er,r, is aP isometry 2 vg.G .

' For more details about 
"n 

nfd,n1. topological vector bundle and an isometry see [5] [6] .

l: Each fiber E, in n-dim. to[. v. burrdl-' has a structure of, n-dirn. r. Space lterlce it has a structure of

nornred space and then rve cafr talkirru iltr,'Lrl. ittl isotttctr) lrctrrcctl thc iibcrs .

.) lr

Y',
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* If (E.P,B) is an n-dimensional topological !'ector bundle' Take

(i =/S([t the set of all isometries between the I'ibers tlf /' , then r; is a

L.T.V. groupoid rvhich acts isometricallv on t" by the action

Y' :G ,, E --> r defined by v'(J .) = .f (:) v(,/ .:)eG * E '

x Every isometric action of any topological groupoid on n- dim'

topological vector bundle is a linear action.

Using a special kind of topological groups such as the underlying

atlditive group f of an n-dimensional vector space defined over a
field K(R or C) (where r is a topological group rvith the topology that

induced from a (one-to-one) correspondence between I- and K' ) and a

special kind of topological vector groupoids such as the Ehresmann

groupoid (ExElf ,E/f), we link the concept of regular action of a

topological group with the concept of isometric action of a topological

groupoid , as it follows in the next propositions.

(IV.2) Proposition: Let 9:Exf +E be a law of a regular

r on a 'topological space

action of a

E thentopological (additive) group
(E ,n , B = EIT) is n-dimensional topological vector bundle.

Proof :

In a similar way to the proof of prop. (II.2.4) and by taking

F = K' (which is homeomorphic to f in ) as a fiber type of E.

(IV.3) Proposition: Let ep:Exf +E be a law of a regular action of a

topological (additive) group f on a topological space E . Then the

associated Ehresmann groupoid (G = E xE lf ,B = E lf) acts isometrically

on (8,ft,B) .

Proof:
From the hypothesis p is a regular action' then by propositions

((IV.2), 0II.4)) ,(E,r,B) is an n-dimensional topological vector bundle

and the Ehresmann groupoid G =ExE lf acts linearly on E by the

action Y' :G * E -> E defined by:
Y'([z'.1'),2)=tp(z',7 (z'.2)) Y(lz',2 ']'' )e G * E '

For g =fz'.2)eG with a(g) =r(z)=x.F@)--n(:')=y eB, we have the

follolving commutative diagram in the category of normed spaces and

isometries ;

９
，′

９



↓

十

Ｉ
ＴＦ

Ｉ

．＝
　
　
　
　
　
一

ｍｅｔ
　
　
ニ

ｉ
ｓ

　

　

　

ヽ

リ

ｄ
　
　
　
た
し

¨

　

　

・
一

ｇｔＯ

　

　

Ｅ

Ｖ

Abid.A - l\lahdi.J

, where ,'=rl,rzlxE, i

in w'hich (p.' and e,. are isometries , so Y, is an isometry

n isometric action of c on (E,tr.B).Yg e G.Thus Y' is
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ABSTRACT

In this paper we related semi-injectivity and quasi-continuity'

Conditions are considered under which we describe semi-injectivity

and continuity. Finally we studied semi-injective modules oYer

generalized uniserial rings.

INTRODUCTION
An R-module M is quasi-injective , if each R-homomorphism of

a submodule of M into M can be extended to an R-endomorphism

of M tll. V. Govorov in [2], introduced the concept of semi-injective

modules as a generalizttion of quasi-injective modules. An R-module

M is said to be serni- injective, if each R-endomorphism of a

submodule of M can be extended to an R-endomorphism of M' Y'

Utumi in [3] studied continuous rings as a generalization of self-

injective rings. Jeremy [4], Mohamed and Bouhy [5] and Goel and

fain IOI generalized these ideas to modules. The concept of psuedo-

injective modules was introdued by Jain and singh in l7l as a

generalization of quasi-injective modules. An R-module M is pseudo-

injective if each R-monomorphism of a sub module of M into M can

be extended to an R-endomorphism of M. H. Q. Dinh in [8] showed

that every pseudo-injective extending module is continuous. In this

work, rve show that every semi-injective module is quasi-continuous.

Recatl that, a submoclule N of M is closed, if N has no proper

essential extension in M. several properties of closed submodules are

studied in semi-injective modules. As a consequence of these

properties, we shorv that the class of semi-injective modules is
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contained in that of some generalization of quasi-injective modules

(corollary 1.8). A submodule N of an R-module M is stable, if
u(N) c .r- fi-r r each ire Ilonr,, (N. Nl ) , and Nl is called fulll'stable, in case

each submodule of NI is stable [91. This is equivalent to saying that

each c1'clic submodule of M is stable. It is also knorvn that, M is a

fully stable R- module if, and only if, annv (annR(x))-(x) for each

*. M lSl. Semi-injective modules were generalized to that of Cl-semi-

injective in [ 01. Also rve introduced some generalization of fully
stable modules, namely,, generalized fully' stable modules' These

concepts are used to established that every semi-injective generalized

fully stable module is continuous. We enclosed this paper by studying

semi-injective mqdules over generalized uniserial rings. We prove

that every semi- injective module over a generalized uniserial ring is

quasi-injective. Finally, lve remark that all rings considered in this

work are commutative rvith identity unless otherlvise stated, and all
modules are left lnitarY.

$ l. SEMI-INJECTM MODULES AND
CONTINUOUS MODULES

Let M be an R-module, E = E(M) be Its injective envelope and

S=Erulr,(E)be the ring of endomorphisms of E. In[ll' R.E.Johnson

and E.T.Wong proved that M is quasi-injective if and only if,
SM c M. V. Govorov introduced the concept of semi-injective

modules as a genpralization of quasi-injective modules. An R-module

M is said to be semi-injective, if for every submodules N of M, each

R-endomorphism of N extends to an R-endomorphism of M[21. An
R-endomorphism a e S is called essential endomorphism if n(N) c N

for some essential submodule N of M. Let K" be the set of all essential

endomorphisms ln S. The following theorem appeared in Il I l.

Theorem( l.l ):The following statements are equivalent for an R-module

M.
(a) M ls semi-injective and J(S)M c M.

(b) K"M c M, rvhere J(S) is the Jacobson radical ofS.

Theorem (1.2): Let M be a semi-injective R-module. Then Nl is invariant
under each idemPotent in S.

Proof.' For eadh t(=tr)eS, if x e f(Mnt-r(H,,l)) = f(lr'I)n ivl , then

\=t{nr)e N4 for some rne N{. (x) = (i(m)) =f(mt=r, hence

r: \l n l-l(lrl ). Therefore ./.:.\! a.f '1.1/1- +-11 n I rttl)' Semi-

ll'り
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injectivity of M induces an R― cndomorphism h:M一 → M.

Since E is inject市 e,there is t∈ ,ヽ such tha1 8(M)=h(M)⊆ M・

AIso  (3-0(M∩ fl(M))=0・ Since  s(M)⊆ M,  We  have

M∩ (3-0~l(M)⊆ M∩ fl(M)⊆ Kcr(8-0, thuS(3-0(M)∩ M=0・

But卜l is an essential submodule of E,then (3-3(M)=O and

hence【M)=g(M)⊆ M0

Corollary(1・ 3):Let lⅥ be a semi― inject市 eR‐module and E be lts

inject市 e envelope.If E=2 Eα ,then M=2(M∩ Eα )。

PrOo,For each α∈A,let πα:E一―→ Eα be the natural prttectiOn Of E

onto Eα .Theorem(1・2)implies that πα(M)⊆ M fOr each

αcA,hence M⊆ o πα(M)⊆ ○ (M∩ Eα )⊆ M.
α∈A        αCA

Y. Utumi in[3] introduced continuous ring as a

generalization of self- injective rings. These concepts of

continuity and quasi- contihuity were extended to modules by

L.Jeremy l4l, S.Mohamed ahd T.Bouhy [5], V'Goel and

S.K.Jain [6]. The notion o[ quasi- continuous modules which

effectively extends that of continuous modules seems now more

fundamental. An R-module M is said to be continuous if (a)

every closed submodule of M is a direct summand of M and (b)

.r.ry submodule of M which is isomorphic to a direct

summand of M is a direct summand of M.An R-module M is
called quasi- continuous, if M has condition (a) and condition

(c); for any direct summands P, N of M with P n N=0. PON is

also a direct summand of Nl[. Its well- known that, injectivity -+

quasi-injectivify + continuity -+ quasi- continuity'

For semi- injective' we have the follolving

Theorm(I.4): Every semi- injective module is quasi-

continuous.

Proof: Let M be a semi- injective R-module. To prove condition

(a), It is enough to show that, every submodule of M is essential

in a direct summand of M112l. If N is any submodule of M,

then E(M):E(N) @ K for some submodule K of E(M). corollary
(1.3) imPlies that

M=(Mn E(N))@ (VI^ K), N is lrn essential submoclule of

MnE(N). For condition (c), let K an.1 L be direct summands of

M rvith Kr. L:0. -f hen E(N):Er K+ l,)e E:E(K)e E(L)@ E.for

lい l
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some submodulc E of E(M). Since K and

summands and essential in IVI

M n E(L) respectively.This complete proof.

Ylhdi.s.

L are d irect
n E(M) and

Proposition( I l5): Let M be a semi-iniectil'e R-module' If N1 and

N2 are submodules of M with N1 n N2=0, then there exist

su bmodules
Nlf , M2 of M such that M=Mr @ M2 and N; c M; (i-1,'2).

Proof : By theorem(1.4), there exist submodules Ky and K2 of
M such that N; is essential in K; (i=1,2). Clearly, Ks aK2=0.
Again theorem(l.4) implies that Kr @ K2 is a direct summand of
M, hence M+KroK2 @K for some submodule K of M. Note

that, Nr c K1 antl N2 c K2 @ K.

Lemma(1.6): Let Mr and M2 be R- modules and M=Mr@Mz. If
L1 is a closed submodule of M;(i=l,2), then LroLz is a closed

submodule of M.

Proof: Let K be an essential extension of Lr @ M2 in M. Then
NIz c K implies that 6-66trt=(KnNI1) OMz.Now
L1:(L1@M2)nM1 is essential in KnM1, hence L,=(6M1 and
L1 @M2=K. Thus L1@ M2 is closed in M. Similarly' L1OL2 is
closed in Lr @ Mz, thus L1 @ L2 is closed in M.

The proof of the following corollary follows from lemma
(1.6) and theorem (1.4)

Corollary (1.7): Let M be a semi- injective R- module. If N1 and
N2 are close{ suLimodules of M with N1n N2=01 then N1@ N2 is a
closed submodule of M.

The following corollary shows, that the class of semi-
injective modules is contained in that of some generalization of
q uasi- inj ective modules.

Corollary (1.8) : Let M be a semi-injective R- module. If Nr and
N2 are clostd submodules of M with N1n N2=0. then each

R-homomorphism f:NrONu -+M can be extended to an
R-endomorphism of M

Recall that, an R- module M is said to be quotient
essential nqetherian (Simply QEN), if each ascen din'3 chain
L1c L: q .... of M with L;*t lLi is essential in i\I/L, fr-r i .'ach i,
there is a positive integer rn Such that [-":L,,-1 ftrr rll 'r 'na. .-\

i()l
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ring R is QEN ring if it is QEN R- module. The follorving was

proved in [t t l : if R i* QEN ring, then M is a semi- injective

R- module if :rnd onty if, M is inr':rriant over K*'

we note that, semi- injectivity is not closed under submodules,

see example(I.13). But in theorem(l'4), we show that closed

submodules, inherit semi- injectiveity. In this regard we consider

certain conditions under which each proper cyclic submodule of a

semi- injective module is semi- injective'

First, we need the following lemmas'

Lemma(l.9): Let M be an R- module and xe M. If E is R- injective

envelope of R/annp(x), then E1=anns(annp(x))is the R/annp(x)-

injective enveloPe of R/annp(x).

Proof: write H-annR(x). To ,how that E1(as R/H- module) is an

essential extension otR/H, if y is a non- zero element in E1, then y€E

and Hy=O. since E is an essential extension of R/H (as R- module),

then there is r(+0) in R such that ry(*0) e R/H. thus Hre R/H and

(Hr)y*H, hence E1 is an essential extension of R/H. For each ideal I

of R/tI and R/H- homomorPhism E. Define ai I-+E

(where t :llH)
by a(i)=ifin where i(itl)U =0for each i eI. It is a matter of

checking that ais well- defined R- homomorphism. Injectivity of E

implies ihut th..e is e e E such that for each w e I, a (w)= we' Now

He=Hwe=

Ha(w)=Ho1*H;:0,roe€anns(H)=E,andforeachwHe/'
a (wH)= a (w): we:wHe. Therefore E1 is injective extension of R/H'

Lemma(l.10): Let IVI be an R- module and I be an ideal of R' If M is

a semi- injective tul- module, then M iq a semi- injective R- module'

Converseiy, if M is a semi-injective R- module such that I s ann (M),

then M is a semi- injective R/I-module'

Proof: The relation (r+I)m:rm for each reR and me M is used in

each case to define M as a module over R(or R/I) lvhere is given as a

module over R/I(or R). it is then easy to see that the concepts of

suhnroclules and enclontorphisms coiniede over each ring.

↓
一
′

一　
α
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Theorenr(l.l l): Let M be a uniform motlule ovcr QEN ring R.

Then the fbllon'ing statements are equivalent
(l) Nl is a fulll'stable Il- modulc.
(2) R/annR (x) is self Semi- injective ring for each xe M.
(3) Each proper cyclic submodule of l\l is semi- injective.

Proof: (l)--+ (2): Si4ce M is uniform, then for each xe M, the cyclic
submodule (x) is essential in M. Hence E(R/annp (x)) =

E(x):E(M):E. By lsmma(I.9), E= annE (annR (x)) is the injective

envelope of R/anns(x) as R/annp(x)- module. Since M is fully stable,
then (x)= arrpl

(annp(x)):lanns (annq (x)), thus E=anns (an np(x))=(x)=R/annp(x), so

R/annp (x) is the injective envelope of R"/annp (x) as R/ annp(x)-
module.

Therefore R/annn(x) is self- injective (and hence self- semi- injective)
ring.

(2) -+ (3): For each x e M, if L is a submodule of (x) and f: L-->L is
an R-endomorophism, then annp(x) ! annp (L) that is, L is
annihilated by annp(x). Lemma (1.10) implies that L is an R/annp(x)

- module, There exists an R- endomophism g of R/anns(x) which
extends f to (x). Thu; (r) is a semi- injective R- module.
(3) -+ (l) Let (x) be any cyclic submodule of M and p: (x) + M be

an R- homomorphism. Since M is uniform, then E(x)=E(M).
Injectivity of E(M) implies that, there exists I : E(x) -+E((x)). But
E(M) is uniform, theh ker(7 ) is essential in E(Nf ), thusT e J (Endp
(E(M)).Since J(Endp(E(M)) cK", thus /€ K".By(3), (x) is semi-
injective R- mo{ule, then / (()i)) c (x) and hence p ((x)) s (x).
Therefore M is fullly stable.

Corollary(1.12): ['very uniform fully stable module over noetherian
ring is semi- injective.

Example(I.13): The follorving lemma was proved in [3]: Let M be an
R- module whose lattice of submodules is .

l0-r
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/蝸＼
＼ N2/

plT(3ン Tヾ 2 M

where N1 is not isomorphic to N2. then M is a fully stable R- module

[9] but not semi- injective tlu. R. Hallett in Ilal gives an example of

module which satislies the conditions of the above lemma' This

example shows that the uniform property of the module in corollary

(1.2) is essential. Further, E(M) is semi- injective and M as a

submodule of E(M) is not semi- injective. The converse of

corollary(I.12) is not true in general, for example, the ring z of

integers is uniform semi- injective but not fully stable[91.

In this part we investigate the following concept to clarify the

relation between semi- injective module and continuous modules'

First, we recall that an R- module M is called cl- fully stable, if for

each closed submodule C of M, a (C) s C for each R-

homomorphism az C+M [101.

Definition(l.14): An R^ module M is called a generalized fully stable

if for each closed submodute N of M which is isomorphic to a closed

submodule of NI, a(N) gN for each a. e Hom* (N'M)'

It is clear that every generalized fully stable module is cl- fully

stable .

Lemma(1.15): Let M be a generalized fully stable R- module and cr ,

c2 be two submodules of M with c1 is a closed in M. If cr # c2, then

C1 is not isomorPhic toCz.

Pnrnfi: suppose that M has two distinct submodules C1 and Cz with

C1 is closed in M which are isomorphic' Let 0 be the given

isomorphism. No loss of generality, if we assume that Cr c Cz ' then

there is a non- zero element xe Cr and x e Cz. consider the following

two homomorphisms

izo1zCr -) M and i1 o 0-r :, Cy-+M where i11i2 ?re the inclusion

mapping of Cr and cz . Since M is a generalized fully stable module,

then
i;;;,(C:) qC2 and izoe(Cr) cCr.Norv x= ((i1oa-r)o (i2o,Xx) e Cz

rvhich is :r contradiction.

Vol.18,Nol,2()()7
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An R-module M is

endomorphisnr of :r closed
endomorphism of M [01.

called Cl-senr i-in.ie ctive, if each
subrhotlulc of )l crtends to an
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Ｒ

Ｒ

Theorem(1.16): Let M be a Cl-semi-injectir e gcneralizetl fully stable
R-module and T:Endn(NI). If l:l a e Tl ker( a ) is essential in M),,
then T/l is a Von Nlumann regular ring.

Proof: For each g e T-I, there exists a non-zero submodule A of M
such that A n ker(g)=0. By Zorn's lemma, let B be a maximal
submodule of M rvith the property Bn ker(g)=0. Then Me=B@ ker(g)
is an essential submod.rle of M. Now, B being a direct summand and
hence is a closed pubrnodule of M6. We claim that B is a closed
submodule of M. Let N be a submodule of M rvith B is essential in N.
Then B c Ms n N, and hence B is an essential submodule of M6 n N,
Closeness of B in M6 implies that B:Mo n N. Suppose that
Nn ker(g)+ 0, then 0+ N n ker(g)n Me=B n ker(g). rvhich is a
contradiction, so Nn ker(g)=0. Maximality of B implies that B=N.
write go(=gls): B --+ B, since M is generalized fully stable,
ker(g6)=Bnker(g)+0, thus 96 is an R-monomorphism, so B=gs(B). By
lemma(1.14), go(B)=B. Now, the corresponding a:ge(B)--+ge(B) given
by a (ge(b))=b is well - defined R-endomorphism. Cl-semi-injective of
M implies that there exists f e T which is an extension of a. Let
[+ye Mg where beB and yeker(g). (g-gfgxb+y)=g(b)-gfg(b):g(b)-
g(b):0, then M6 c ker(g-gfg) , hence
regu la r.

(g-gfg) e I. Thus T/I is

Corollary(1.17): Let M be a Cl-semi-injective generalized fully stable
R-module and T:Endp(M). Then J(T):t a eTl ker(ct) is essential in
M ) and T/J(T) is regular ring.

Theorem(1.18): Every semi-injectir.e generalized futly stable R-
module is continudus.

Proof: Let M be p semi-injective generalzed fully stable R-module.
Bv theorem(I.,1), M is q uasi-contin uous. On the other hand, if rve
write T=Endp(M), then corollarv(1.17) implies that J(T)-{
a e 

-flker(a ) is essential in NI) and T/J(T) is regular. Thus M is a
continuous R-module, ([21, proposition(3.I5)).
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゛ 2.SE卜 II― INJECTIVITY VERSUS QUASl― INJECTIVITY

in this section we st,ldy semi― inject市 e modules over generalized

uniserial rings.First,we recan some concepts and results.

Let M=① Mi be a directsum of R― modules Mi and E(M)=2 El,
′cA

consider the fo1lowing set Kl={α ∈HOmR(Ei,Ej)lα (Ni)⊆ Nj for some

essendal submodule Ni(Nj)of Mi(Mj)}・

The fo1lowing theorem is proved in l151.

Theorem(2.1)zTheorem(2.1)z Let R be a noetherian ring and M: 
-@, 

M; be any direct

sum of R-modules M;. Then M is semi-injective if, and only if, K;1

Mi q M; for each i,j e A .

An artinian rrng R is said to be generalized uniserial, if for
every primitive idempotent e of R, Re has a unique composition
series as R-module. These rings were called serial by Eisebud Griffitt
U6l. An R-module M of finite composition length is said to be
uniserial, if it has a unique composition series. This is equivalent to
saying that, all submodule of M are linearly ordered with respect to
inclusion.

Theorem(2.2): (Nakayama). Let R be a generalized uniserial ring.
Then every R-module is a direct sum of uniserial modules.

Nakayamas theorem says that, any indecomposable module
over a generalized unlserial ring is uniserial. Let M and N be two
indecomposable semi-injective modules over a generalized uniserial
ring R and E(M), E(N) be their injective envelopes. By using
corollary(1.3), it is an easy matter to see that E(M), E(N) are
indecomposable uniserial
R-modules. Let m(E(M),E(N)) denote the submodule of E(M) rvhich
is minimal among the kernels of all R-homomorphisms 

-o 
of ,!*l

into E(N) with o (Vfiq N for some essential submodule M(resp. N) of
M(resp. N). As E(M) is uniserial, m(E(M),E(N)) is rvell-defined and
unique. Note that, m(E(M),E(N)):0 if, and only if, there is an
R-monomorphism of E(M) into E(N).

ln the ltrllorving theorenl \ve characterize semi-injective
modules over generalized uniserial rings.

PI= I M, be any direct

一
／



serrri-injectilitl nd conlinuil\ 
Ilchtri .S.

Theorem(2.3): Let M be a module ovcr a generalized uniserial ring
R.Then M is semi-injective if, and only if, M= @ Ni where Ni are

uniserial modules and I (Ni)< / (Nj)+ I (m(E(N;),8(Ni))) for all ij e ,\ .

Proo■ By theorem(2.2),M=ONi where the Ni's are unisenal

modules.Since R is noethenan,then E(M)=R E(N)117].For

con、 enience,let as write Ei for E(No,then theOrem(1・ 2)implies that

M is semi― injectivc it and only it σ(Nぅ ⊆Njforan σ c KJ .Now,let

M be a semi― injectiMe R‐ module and σ:Ei→ Ej with σ(N》 ⊆Nj for

somc essential submodule N(resp・ Nj)of Ni(resp・ Nj)and ker(σ )=m(Ei

,Ej ). Since E; is uniserial, then either N;c m(E; ,E1) or N; r(E; 
'Ei ). 

If
m(E;,Ei), then obviousiv

′(Nぅ ≦′(Nj)+′ (m(E(N),E(Nj))).Otherwise,we must have m(El,Ej)⊆
N/rn(E; ,Et) o(Ni)  ⊆Nj

Conversely,
`(N)≦ `(Nj)+`(m(E(N),E(Nj))).

we immediately get a (N;) c N;. Hence M is semi-injective.

イ(N)≦ イ(Nj)+ι (m(E(N),E(Nj))) for all ij e A. For eacha eK;;, the

minimality impties that m(E; ,E; )cker(a).Thus using the in equality

We consider thE following chain condition on a ring R relative
to a given family of R-modules (Ma I a e zr ) [12].

(*) For every choice of x e M, (a e A) and m; e Mri . For
distinct a ;e A (i e N) such that annp(x) c annR(mi)' the ascending

sequence ^ anns(m1), (n e N) becomes stationary.

We need the folfowing trvo results which appear in [121.

Proposi● on(2.4):The f0110wing statements are equivalent for a

direct sum decompoStion ofa modub M=2ν α.

(1)  ⅣI iS quasi―continubus.

(2) να is quas卜 iniec●Ve ν′is να―iniect市efOrevery βcA lα ).

(3)  ルら isルイ′一injectivb fbr a‖ α,β c A and COndition(■ )hOldS・

Proposi● on(2.5):Let{ναl αCA}be a hmily Ofquasi― continuous

modules.Then thc fo‖ owing statements are equivalent.

(1)M=2ν“。おquasTcondnuous.

(2) 1ち is 1/α ―inject市 eforevew βCA lα ).

Ni

the nNl, gives

let
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(3) ,ヽ /″ iS y〃 _inject市 e for all α≠β and COndition(十)hOldS・

-Ihe relation betrveen quasi-injectivity and semi-injectivity rvas

studied in tl ll. In fact, we established condition versus semi-

injectivity to quasi-injectivity. In particular, we proved that every
semi-injective mbdule M over QEN ring with non-zero socle S(M) is
quasi-injective [11. In this direction we have the following.

Theorem(2.6): Every semi― inject市 e module
uniserial ring is quasi― injective.

Proof:Let]Ⅵ be a semi― inject市 e module over a

ring R.By theorem(2.3),M=O MiC∈ I)Where

over a generalized

generalized uniserial
the M;'s are uniserial

modules and / (Mr) < { (NIj)+ t (m(E(M;),E(Mi)))for all i,j
e l.Theorem(l.4) implies that M is quasi-continuous and hence M; is
quasi-continuous for each ie I. Thus M; is M;-injective for every j.I -

{i} and condition (*) holds, proposition (2.5). Now, for each i e I, as M;
is uniserial, then M1 is uniform. Thus M; has non-zero socle. Since R
is noetherian, hence R is QEN ring. Then M1 is quasi-injective for
each i. Proposition (2.4) implies that M is quasi - injective.

The following corollary is a consequence of theorem(2.6) and
theorem(1.18).

Corollary (2.7): Let M be a genealized fully stable module over a

generalized uniserial ring R. Then M is a semi-injective R-module if,
and only if, M is a continuous R-module.

Theorem(2.8): Any torsion semi-injective module over a Dedekind
domain is quasi-injective.

Proof: Let N be a submodule of a torsion semi-injective module over
a Dedekind domain R, ando:N-+M be an R-homomorphism. As an
application of Zorn's lemma, we can assume that o can not be

extended to any submbdule N of M containing N properly. We claim

that N:M. Let x be an element of M with x e N. Now, annp(x) is an

essential ideal of R. Let L:anny(annp(x)). Then L is a submoclule of
M which contains (x).Thus L is a module over a generalized uniserial
ring R/annn(x). As L is a stable submodule of M, then L is also a
semi-injective R/apnp(x)-module[21. Hence theorem(2.6) im plis that,
L is a quasi-injective R/annp(x)-module and hence R-module .
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Deflneぇ :N^(x)_→ L byえ (z)=σ (Z)fOr eaCh zc N⌒ (x),Since L is a
stable submodule Of M.As(x)⊆ L,え can be cxtended to an R―

〕
?llrttIじ

異
「

(★ 薔:l上ぶ lT'N・
→→ M byσ knttr→=σ O汁

―homOn10rphism and is a proper
extension ofσ .This is a cOntradiction.Therefore M is quasi― injective.
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ABSTRACT

This method transfrrrms the non-linear boundary value problems for
the ordinary differential equations into linear boundary value problems.
The resulting linear boundary value problems can be solved by using the
fi nite difference approach.

In this paper, a generalization of this method for special types of
non-linear partial differential equations together with initial and boundary
conditions \yas accomplished.. Also, an example of Burger's equation is

solved which reyeal that the Nervton-Kantorovich method is a

considerable powerful method.

INTRODUCT10N

The boundary vallle problem consists of an equation(linear or
norlinear),thiS equation may be(differential equation,delay differential

equation)with bOundary conditions(linear Or nonHnear).Because of this
varie磁、a considerable amount of numerical studv has been devoted to this

type of problems,15ト

This、vork is devoted to study thc nonlincar sccond order ordinarv

tli:｀ 1・erential equations 、vhiclt can bc 、ol、 せ(l illlfぃ ぜ
=it｀

こllly by the so―callcti
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Newton-Kantorovich method (N.K.) and generalized this method to solve

some nonlinear second order partial differential equation. The Nervton-

Klntorovich approach replaces a nonlinear boundary problem by a

sequence of linear boundary value problems, $'hich in general converges

,oiiaty to the true solution of the original nonlinear equation'

consequently, a system of linear algebraic equations rvill be obtained and

solved Ly some m;thod such as MATLAB technique rvhich becomes the tool

ofcurrentlyusedbyengineersanclappliedmathematicians.sotheusers
have an easier and more protluctive time in this MATLAB technique, [61.

NEWTON‐ KANTOROVICH METHOD

Among the techniq=les currently available,the Ne、 vton― Kantorovich

method(N.K.)is wOrthwbile.The(N.K.)technique was developed in 1965
じtion with the dynamic programming
not necessary to employ the dynamic

generalized Newton‐ Raphson method

le results. As cited by Kubiこ ek and

Hlavaこ ek i51 , KantoroViCh ,PlcGi‖  and Kenneth Studied ,in 1963, the

convergence properties lof the generalized Newton‐ Raphson method,and

糀 r‖i∬

=淵
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撫

lhttk#1

●″o ways the rlrst One is from Frechet

Taylor series expanslon。

l Newton― Kantoro宙Ch methOd from Frechet derivat市 e151

1nvaluable view was introduced to explain the technique of(NoK.)
and its implementatiOno The(N.K)methOd iS the Newton method for an
operator equation:

F(y)=0………・・・・・・…・・・…………・・・……・・・・・・………・・・…・・・……………………(2.1)

The Derivation of(N.K.)methOd fOr soi宙 ng the single non― linear second

order differential equation is as fonow:

F(y)=y″ 十【x,y,y′ )=0, X∈

SubieCted to the linear homogeneous

αO y(a)+β o y′(a)=o

α:y(b)+β l y′ (b)=0

Vヽilcrc αl),β O,α l an(l βl are COnstants.

(a,b)・ ¨̈ ¨̈ ¨̈ ¨̈・・̈ ""¨ "̈¨"¨ (̈2.2)

●″o‐point boundary conditions
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I-he function f is supposed to be continuoustv dilferentiable n'ith

respecttobrrthyandy,.HereFisthemappingfromY
Y = {}' I y satisfies equations (2.2)and (2'3)}

Into the Banach space of continuous functions c1a,ul.

The main formula of Newton method on the operator equation (2.1),

is given bY the following:

F, (Yu) 6Yu : -F(Yu) Q'4)

where

6y*=Yr.*r -Yt..
Here Fl,(V) is the Frechet clerivative of F at y [3]'

Fi,o)sv=(6y)". *(5y)'+ *ur...... (2's)
dy oY

Now, equation (2.4) could be rewritten as:

(6yu),,+^-# (6yu)'+*!}f, Eyu=-(yr)" - r(x, yk, (yk )' )

, . ..(2.6)

and the form of the boundary conditions will change after the

following substitutions:

since 8yu = yk+r - ]1 and by using equation (2.3), one can get:

αOδyk(a)+β o(δyk)′(a)=0 ,  αlδyk(b)+β l(δyk)′ (b)=0
(2.7)

crs ]r.*r(a) + Fo(yr.nr)' (a) = 0 , cr Yr*r(b) + gr (yr-r)' (b) = 0

Hence the linearizedtequation together with the boundary conditions take

the following form:

(6y*)" * +(6yu)'- +6yu= -(yr.)' - f(x,yk' (yk)')"""""""'(2'8)
dy' jY

Thus ;the following algorithm involved the iterative solution of the

method is as follow:

l- k=0

2-for o given on initial soltttion ys

3- soltle equation (2-7) und (2-8) to get 5y*

4- set .l'r+r:-J'**r)i'r

S-check the cotrvergetrce :

t/ lf'.r', -i -.1'" ii ' t, Then stoP
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otherwise k:k+l
6- repeut steps 3-5 until the convergence susloined '

2 Ner,r'ton - KantoroYich Method from Taylor series:

The Nervton-Kantorovich (N.K.) is derived by applying the Taylor

series expansion. After expanding the function f(x, y, y') by Taylor series

expansion [5] , up through first-order terms around the solution y1 one can

get :

f(*, y**,, (yr*r)') == f(x, yk, (yk)') + 0f(x':;t'-)') (r**, - yr) +

df(x,yr,(yr.)') ((ru*,),-(yr),)........... (2.g)
Ay'

and substituting the above expression in the equation (2.2) to get:

af af-
(yr.*r)'* l', (6yr)'+:^ byr. =-f(x,yr,(yr)')oy oy

The above reduced equation is identical to the equation (2.8),hence

the both methods of derivation gave the same linear differential equation.

In the case of differential equation subjected to nonlinear boundary
conditions, one can use the same procedure of the Taylor series expansion

for the nonlinear boundary conditions ,that is if the given boundary
conditions are:

:||;|:li;||:||::||

Then an expansion of the left-hand side of (2.10) in a Taylor series

expansion up through first order terms around the solution 1'1 is reduced

to:

dgoIvn (a),(vo )'(a)] 
[6y* (u)]+ 

dgolvn (0,(v* )'(u)l 
[(6yr ),(a )]ev oY'

:- 8,,[y* (a),(y* )'(u)] ; and

dg'[v*(b),(v* )'(b)] 
[sy*(b)] + dg'[vo(b),(vu )'(u)][(6yr 

),(b)]
4 

L /r(\ ') 8'

( 2.10)

=― gl[y、 (b),(yK)′ (b)] (2.11)
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3 Convergence of The Newton -Kantorovich Method

Accordingtothe(N.K.)theorem,theSequencety*}converges
monotonously with quadratic rate of convergence to the exact solution of

the nonlinear boundary value problem ' [ 5l'

Theorem ( Newton -Kuntorovich Theorem)

Consider the oPerator equation:

F(y) = 0............. (2'12)

and let F : X---> Y be a ffi?pr rvhere X and Y are Banach spaces' having a

Frechet derivative at-each point of an open convex set D in X' Let [F'(y6)]-t

exist for some Point Xo e D and :

i- ll tF'(v) I-'ll < p.

ii- ll tF'(y)l-'tr(yo) ll < n.

iii- ll F'(y,) - F'(yr) ll < klly, - yzll i Yr, Yz e D'

rvhere p, q and k are constants which satisfy:

h=β kη く
:; lf

―√ -2h

h
n:and

Dt士 ={y:|ly― シo‖ ≦t十 }

Then the successive approxllnations given by(N.K。 )rrlethOd yl,y2,0"0,are

deflned for ali n,yn° ∈ Dt士,and converged tO a point y士 ,Ivhich satisrles

F(y大)=0。

In addition:

]ノ

t士 =

llv,-v.ll <il [1- n=0,1,¨ .

つ
い

Proof: See Reference [7] r
3. Generalization of Nelvton-Kantorovich Method to Solve the

Nonlinear Partial Differential Equations

In this article, the (l:.K.) methocl will be applied to solve the nonlinear

,i:cord orcler partial cliffq,:ential equations of the form:
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0 = F(u) = u,,, * f(x, t, u, u'r ut) ..'........ """"""""'(3'l)
with initial condition ol'the form:

u(x,0) = g(x), a < x < b '.........'........ '................(3.2)

and boundary conditions ofthe form :

u(a, t) = f, 11; I> 0<t<oo........... ...................(3.3)
u(b.t)=1.(t)J

where g(x), f1(t) and f2(t) are continuous functions, also the function f is

supposed to be continuously differentiable rvith respect to u, llxr ut and F
and the F is the mapping defined from space U, rvhere:

U = {u I u satisfies the expressions (3.1), (3.2) and (3.3)}' into Banach

space of continuous functions C([a, blx [0' co)).

3.1 Newton -Kantorovich Method from Taylor series Expansion:

The Newton-Kantorovich method is based on expanding the function
f(x, t, u, u,, u,) in Taylor series expansion up through first order terms

about the kth iteration of the solution u1(x, t), that is:

f(x, t, uu*', (un*l )*, (u1*r ), ) = f(x, t, ur,(ur. )*,(ur ), ) +

+jr),@(uu*,-uo)+
6f(x,t,uu,(ur )",(ur ), ) ((ur*r)* _(uu)*)+

du*

d f(t, x, u*.(ur ).., ( ur ), ) 
(( ur*r ), _ (ur ), ) ......................(3.4)

du,

where uk+l is the(k+ 1)th iteration of the solution u ,(uk)x=∂
uk(X,t), and

ω t=7,お rk=叩ふ …

Then equation(3.1)can be rewritten as:

(uk+:)x、
+くX,t,uk+1,(uk+1)x,(uk+1)t)=0・・・・.....・・・・・・・・・・・・・・・・・・・・・・・・・・・・・。(3.5)

where(uk+1)xx==7・

By substituting eq。 (3.4)in the eq。(3.5),one Can get:

鴫 ヽ +銀判
響

幅 刊 ∂+
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tと
ほukJ x_(uk k)+∂・

X'tuぃ (ukk,(uk九 )∂貿Xユ ,uぃ (uk k,(uk)
ハ 11一―一―― ⌒        、、uk十 1ノ x ~ヽKノ xノ        ∂ut

ο ux

((uk† !)t― (uk)1)=― f(X,t,uk,(uk)、 ぅ(uk)t)。・・̈ “・・̈ “"・・̈・・̈ “̈・・̈・・̈ (3.6)

Let 5u1 : u1+r u1, (6us)* = (ul*t)- - (ur.)*, (6'u),: (ut*l)t - (u1)1 and

(6ru),* : (ur*r)** - (u'.)**, then equation (3'6) was reduced to the form:

(6u1*,)**+ 
df (x., t, uu,(uo )*, (u o ), ) 6u1+ 

af (x' t' u k' (uk )x' (uk )t ) (6up)* +t au o'*

∂f(X,t,uk,(uk)x,(uk)t)(δ
uk)t=_(uk)xx― КX,t,uk,(uk)x,(uk)t)¨ 。(3.7)

∂ut

with the initial boundary conditions:

6u1(x,0):g(x), a(x(b,
6u*(a,t)=f,(t), I 0<r <co
5u * (b, t) = f, (t), ,J

(3.8)

The algorithm involved the

follow:
iterative solution of the method is as

l- k=0

2- for o given un initisl solution u{x, t)

3- solve equation (3.7) and (3.8)to get fius :

4- set Uk+t =- u1,r* fiup

S-check the convergence :

ll uo*, - u* ll< e, Then stoP

otherwise 1r:ft+l

6- repeat steps 3-5 until the convergence sustained .

Remurk (l):
Ifthegivenboundaryconditionstaketheform:

crlu(b' t) + p1u-(b, t; = 0....-....-... "'(3'9b)

The use of the Newton-Kantorovich method with $uu - uk+r - up,will reduce

the:rbove equations to the following form:

u1y5u1(a, t)+80(6uk)-(a, t) = 0, ctrSur.(b, t;+81(5u1),(b, t) = 0 "(3'l0a)

l18
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αOuk.1(a,t)十 βO(uk+1)x(a,1)=0,α luk+1(b,1)+β l(uk+1)、 (b,t)=0・ (̈3.10b)

Remark (2):

If the initial-boundary conditions are given in the following form:

gr(u(x, 0), u,(x, 0)) = 0........... .......(3.11)

― (uk)x)=― g3(uk(b,t),(uk)x(b,1)) (3.15)

::III:|||:IIliilキ|:]:}
… ………… ……… …… …(312)

Then, to solve the differential equation (3.1) together with the

conditions(3.11)and(3.12),the left hand side of the equations(3.11)and

(3.12)was eXpanded around the solution uk(x,t)by Tay10r series expansiOn
up to 6rst―order terms,that is:

gl(uk+l(X,0),(uk+1(X,0)t)=gl(uk(X,0),(uk)t(X,0)+

(uk十 :~uk)十

((uk+:)t―  (uk)t)"¨¨̈ ¨̈ (̈3.13)

∂gl(uk(X,等 k)t(X,0))(uk+1 _ uk)+ ∂gl(uk(X,0),(uk)t(X,0))((uk+1)t―

(uk)()=― gi(uk(x,0),(uk)t(X,0)) ・̈・̈ ¨̈ ¨̈ ¨̈ " ・̈・̈ ¨̈ ¨̈ ・̈・̈・・・・̈ ・̈・(3。 14)

0日 刊 0+  ⑩品 ―

(uk)x)=―g2(uk(a,0,(uk)x(a,t)); and,

∂g3(uk(b,1キ
i二

」ヒとこ【上L122(uk+1 - uk)+ ∂g3(uk(b,t),(uk)、 (b,t))((uk+1)t

Further,equations(3。 14)and(3。 15)can be rewritten in the following

forms:

δuk+                 (δ uk)t=

―gl(uk(X,0),(uk)t(X,0))"¨ ¨̈ ¨̈ "¨ "¨¨̈ ¨̈ (3.16)

llt'
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∂g2(uk(a,t),(uk)、 (a,t))

∂u

∂g2(uk(a,t),(uk)x(a,t))

∂u、

Vo:.18,Nol,2()()7

(δ uk)、6u1 +

=~g2(uk(a,t),(uk)x(a,t))  ;and,

σg3(uk(b,           
δuk+

=~g3(uk(b,t),(uk)x(b,t))

∂g3(uk(b,            (δ
uk)x

… … … …… …“…… … … (̈3。 17)

3.2 The Application Of NeⅥ /1on― lKantorovich ⅣIethod For Burger's EquatiOn

Consider the tillle― dependent boundary value problem of Burger's
equation,given by:

Ⅳl(ut+u ux)=uxx, 0く x<1,t>0¨。....・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・・。(3.18)

with the boundary"nditiOns:

Il;I丹
レは…………………硼

and the initial condition:

u(X,0)=Sin πX, 0<xく 1… .....。 0。・・・・・・・・・0。・・0。・・・・。・00・ 00000000・ 0・ Oe.o● ●0● 0(3.20)

where u(x,t)denOtesrthe velocity,which is a function oF space and time(x

and O,and PI denotes a parameter,which corresponds to the Reynolds
number in viscous fluid f10w prOblcms, 1910The burgers' equation
represents a silnplest integrable nonlinear equation combining the wave

propagation part and diffusive effects part of the unsteady flow problem in

open conveyance.

Making use M=10 the equation(3.18)becomes:

uxx-10 ut-10 u tlx=0

The use ofequation(3.7)in the abOve expression yields:

(δ uk)xx - 10(uk)xδ uk _ 10uk(δ uk)x - 10(δ uk)t = ―(uk)xx + 10(uk)t + 10
uk(uk)x...""・・・・̈・・“・・"・・̈ “・・・・・・・・・・" ・̈・"。・̈・・"""・ 00。・・・・。(3.21)

Setting k=O and u。 (x,t)=0,and for simplicity one can write(δ uO)、 x=δ xx

and (δ uO)t=δ t,the fOHOwing equation can be obtained:

δxx-10 δt=o。 ....・・・・・・・・・・・・・・・…………・・・・・・…………・・・…・・・……・・・・・・・・・・・。(3.22)

The rlnite difference should be irllplcmented herein to acconnplish the

solutiOn.〕/1anv schemes Of inite differcrlce 21re available,but one of these

つ
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schemes is tested ,that is the central difference schenre rvhich is preferable
over forward and backward difference scheme. The central difference used

in the (N.K.)formulation to solve the ordinary differential equation gave

good results compared with exact solution ,[l l.
Thereby, the equivalent central difference scheme in tw'o dimensional
problem is the Crank.- Nicholson implicit method, [81. Thus, the following
scheme was adopted as:

h2

Where h = 0.1 and L = 0.01, and after some manipulations the above

expression becomes:

5i* r,i + 6r- r, j + 6i+r, j * r * 6i- r, j + r + 18 5r, j - 226i,i- | = 0 (3.23)

.

The initial condition of tlhe problem takes the form:

uo,o: sin nx:'i'0 = 0

ur,0 = sin n (0.1) = 10.3090, u2,0 = 0'58778' ul,0:0'8090'

u4,0 = 0.9510 , u1,o = 1, u6,0 = 0'9510r uz,0 = 0'8090, u8.0 = 0'5877,
t

u9,o:0.3090r ulo,o = 0

MOfeOVefr U0, I : U0, 
1 

= U,l, 3 :U0, 4 = U0, 5 = U0, 6 = U0, 7 = U0, 8 = U0, 9 = U0' l0 - 0'

Discretizing over all i == 1, ..., 9, j = 0, starting rvith i = 1, j = 0 rthe

following expressions were obtained:

6z,o * 6o,o * 6z,r * 50, I * 18 61, o-226r, I = 0

(ur,o - u1,o) + 0 * 62, r * 18 (u1,0 - u0, i - 226r, r = 0

(0.53778 - 0.3090) * 6z. r + 18 (0.3090) - 22 6'.' : g

- 22 6t,r * 62, r = -5'.84078

By the same above procedure,taking into account i - 2,,...,9 :

０
〓

「
―
―
―
Ｉ
Ｊ

ｒ
ｌ
ｌ
ｌ
ｌ
Ｌ

０

一

「
―
―

―
Ｉ
Ｊ

-2δ i.j+l+δ i_li+!δi+li-2δ i・
十δi lj+δ i+lj+l

ｒ
ｌ
ｌ
ｌ
ｌ
Ｌ

ｌ

一
２

つ

一
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.… …….(3.24)

δ:| -22δ 21+δ 3_l=~5.54826

δ2.| ~22δ 3、 l+δ4,l=~4.40274

δ3.l ~22δ 4.1+δ 5、 1=-2.82622

δ41 ~22δ 5.1+δ 6.1=~0.975

δ
5、 l~22δ 6,l+δ 7,!=0・ 789

δ6.l ~22δ 7,l+δ8,1=2.8263

δ71 ~22δ 8_l+δ 9.1=4.4041

δ81 ~22δ 9,I     =5。 5469

after fransfOrming this system into

000000
0

0

0

0

lthe

0

0

0

0

0

0

0

1

-22

matrix form as:

０

　

０

　

０

　

０

　

０

　

０

10000
-22   1   0   0   0

1   =22   1   0   0

0    1   -22   1    0

0    0    1   -22   1    0

0    0    0    1   -22   1

0    0    0    0    1   -22

0    0    0    0    0    1

δ
l.1

δ
2,1

δ
3,I

δ
4.l

δ
5、 1

δ
6.1

δ
7.1

δ
8,1

δ
9,1

-5.84078

-5.54826

-4.40274

-2.82622

-0.9750

0.7890

2.8263

4.4041

5。 5469

The matrix solution is;

6r, r = 0.2780,52, r = 0.2748r0r, r : 0.2190,6a, r = 0.1406'

δ5,1=000489,o6,1=~0。 0400,δ7,1=~0。 1402,δ8,1=~0.2185,

6e, r = -0.2621

The resulting da of linear algebraic equations can be easily solved by
direct method

-22  1

1   -22

0    1

0

0

0

0

0

0

In order to flnd ul,1,u2,1,・・・・・・,u9,1

Set:δl,1=ul,1-uO,1 ,therefore O.2780=ul,1-0;ul,1=0.2780

Using the similar computatiOn to get:

u2,1=0・ 5528,u3,1=0・ 7718,u4,1=0・ 9124,u5,1=0・ 96139

u6,1=0◆ 9213,u7,1=0・ 7811,u8,1=0・ 5626,u9,1=0.3005

Now,at j=l one can lnd the sec・ ond row using similar manner to
obtain the fo1loⅥ /ing.systenl:
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-22 δl.2+δ2.2=~5.2788

δ12~22δ 22+δ 3.2=~5.4434

δ2_2 ~22δ 32+δ 4.2=~4.3575

δ3.2~22δ 4.2+δ■2=~2.7987

δ42~22δ 52+δa2~0° 9808}……………………………………6・2つ

δ52  22δ 6.2+δ 7.2=0・ 8430

δ6.2 ~22δ 7.2+δ8.2=2.7821

δ7.2~22δ 8.2+δ9.2 =4.33548

δ8.2 ~22δ 9.2     =4.9363

Also, the linear system of algebraic equations can be written in the
following matrix form:

-22

1

0

0

0

0

0

0

0

1

-22

1

0

0

0

0

0

0

0    0

1   ・{〕

-22  1

1   -22

1

{)

()

()

()

0     0

0     0

0     0

1     0

-22   1

1  -22
0     1

0    0

0    0

0     0     0

0     0     0

0     0     0

0    0    0

0    0    0

1     0    0

-22   1    0

1   -22   1

0   1  -2

-5.2788

-5.4434

-4.3575

-2.7987

-0.9808

0.8430

2.7821

4.33548

4.9363

０

　

０

　

０

　

０

　

０

―
―
―
Ｉ
Ｊ

２

δ
l,2

δ2,2

δ3,2

δ4,2

δ5,2

δ6,2

δ7,2

δ8,2

δ9.2

Solving this matrix system by direct method and getting the results:

δl,2=002522,δ 2,2==002687,δ3,2=002166,δ 4,2=001393,

δ5,2=0004091,δ6,2=~000409,δ 7,2=~0・ 1380,δ8,2=~0・ 2134,

δ9,2=~0・ 2204

Hence:

δl.2=ul,2~uO,2

0。2522=ul,2~0

ul,2=0・ 2522

Using silnilar computation,the fb‖owing values、vere obtained:

u2,2 ~0・ 5209,u3,2=0・ 7375,u4.2=008768,u5。2=0・9259,

116.2=0・ 885,L17,3=0。 747,u8,2=0・ 533,日 9.2=0・ 3126 .

う
Ｄ

つ
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The above results were compared with exact solution [4],and the
absolute errors were followed in Table (l) .The increments of space and
time rvere designed through the solution to be 0.1 for both( Ax :0.1 and
AF0.l). The Fig.(l) shows the graphical representation of the exact and the
numerical solution by (N.K.) method in terms of space direction att:0.2.

Tuble (l) Comporison Between The Numericol and The Exuct Solution

of Burger's Equotion

Exoct solution,

Ref, [aJ
Absolute Error

0

1

2

3

4

5

6

7

8

9

10

0

0。 1

0.2

0.3

0.4

0.5

0。6

0。 7

0.8

0。9

1

0

0。2780

0。5528

0。7718

0。9124

0。9613

0。9213

0。7811

0.5626

0。3005

0.0000

0

0。2522

0。5209

0。7375

0。8768

0。9259

0.885

0。747

0.533

0。3126

0.0000

0

0.25869

0。50005

0。70646

0.85990

0。94237

0。93743

0.83343

0.62896

0.33936

0.00000

0

0.00649

0.02085

0.03104

0.0169

0.01647

0.05243

0.08643

0.09596

0.02676

0.00000
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05 06

r-value

Fig. (l) comparison between the Numerical solution and the

Exact for Burger's Equation at t=0'2 '
The obtained results by using the current method were also

compared with the solution carried out by the traditional finite difference

method of the problem achieved by the authors,[ll.This comparison

revealed that the iN.r.;sotution with aid of central difference scheme for

Burger,s equation is more accurate than the numerical solution for

nonlinear differential equation performed by the traditional finite

difference method.

CONCLUSIONS

The following conclusionsi can be withdrawn from the present study:

l. The Newton-Kantorovich method transforms the nonlinear partial

differential equationrs into linear partial differential equations, as well

8Sr transforming ttre nonlinear boundary conditions into linear

condition which is finally produces a linear differential equation with

linear boundary conditions that could be solveti using any suitable

method.

Z. The use of central clifference scheme for solving the linear ordinary

differential equation which obtainecl by using Nervton-Kantorovich

method as a type oll the finite difference method gave good results

compared with the exact solution. Thus; the central difference method

is preferable over other difference schemes'

3. The MATLAB packrge is a suitable tool for solving the svstem of

linear algebraic equations retluced from the use of (N.K.) method'

- - t- - -Numerical solution Exacl solutron

″Ｄつ

一
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J. The trarlitionnl finite difference method used for solving nonlinear

differential equations gave less accurate results compared lvith that

obt:rined by Newton-Kantorovich method.
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ABSTRACT
Diabetes lnillets、 as in investigated among adu:ts in B21gdad in relation to some

changes on both sexes ofthe age(13‐ 39)yearS Old during(1990-2000)inCluding
6095 muiti― aged sample patients,out of which 3530 rを lted(%,57.9)of the tOta:

cases due to mainutrition.

Three. Hospitals were chosen:AL‐ Yarmook Teaching H.AL― Tabb..Ci、 and
AL Kadhumiah Teaching H.The highest rats 、、なls in thc lctter.H.、、hich rated

(°/。 75。 9)
i.e2152 cases out of、 ■hich、、as the age(21-39)}ea rS(1 0uth)rated higher that

(0/。 75。 9)females rated higher than males in 2000。 (°/o60。4)and°/o39.651

respectively lvhen thc same year rated the highest、辞hich■l.as(°/o19.4)of the tOtal

than other years。
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ABSTRACT

220 samplcs lcre collected from patient \t'ith septicemia from newborn
babies n ith age ranges from one day up to five months ,the samples ryere cultured
initially on brain heart infusion broth, and then the grolvth rvas subculture on
MacConkl' and blood agar for bacterial inl'estigation.

Different biochemical and serological testes rvere used beside api 20E system for
bacterial characterizalion . Our results revealed that there nere 60 isolates of
gram negatile bacteria among these blcteria K.pneunutniue rras dominated .The
bacteria nere characlerized as K.pneunroniue (15 isolates), E.coli (ll isolates).P.
aeruginosu and S, typhi (9 isolates for each ), E.cloucue ( 8 isolates ), A. baunannii
(5 isolates ), and 3 isolates oI S. Liquefaciens.

The sensitivity of bacterial isolates toward 23 different commonly used antibiotics
in treatment of septicemia rvas tested some of these antibiotics rvere allowed [or
newborn and other lvere not. Results showed that all of the isolates were
completely resisted Ampicillin,Amoxicillin and Cephalexin (100%) in contrast
most of the isolates were sensitive to {rh generation Cephalosporins (Imipenem)
and to Quinolones group there was only one isolates of P. aeruginosa resists
Ciprofloxacin in the current study .The activities ofother antibiotics were variant,

p-lactamase enryme production rvas detected using 3 different methods they were
the standard Acidomr.'tric method ,the Standard Rapid Iodometric method and the
Nitrocefin method ,71.6 oh of the isolates gave the positive result in the first
method , rvhile the percentage reached to 83.3% in the second one.The last method
lvas the most accurate specially in detecting little amount of enzl'me 93.J7o of the
isolates rvere positivr: .finally compare the result behveen the production of p-
lactamrse and resistance of antibiotic .
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Arnpicillin 100 μg, Inlipenem 100 μg, Gentanlicin 100 μg,

Tobramycin 100 μg, Streptomycin 100 μg, Nor■oxacin  10μ g,

Arnoxicillin 100 μg,Carbenicillin and Pipracillin 100 μg,Azlocillin 75

μg,Augmentin(Amo対cilin/Clavulanic acid)20/10 μg,Cerl対 me 5 11g,
0■oxacin and Rifampicin 5 μg,Ceftazidime 30 μg,Cefotaxime 30 μg,

Ceftriaxone 30 μg,Cephalexin 30 11g,Aztreonam 30 μg,AΠlikacin30

μg,Cipro■ oxacin 30 μg,Chloramphenicol and Tetracyclin 30 μg.
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It S % R S % R S % R S % R S % lミ S % R S (D/t)

8 1
88.8 15 0 100 7 1

87.5 9 0 100 5 0 100 2 9 18 3 0

C:u'benicillin 3 6 33 13 2 5 3 62.5 6 3 66.7 5 0 100 5 6 45 1 2 33

l)inc racillin 5 4 55.6 12 3 80 4 4 50 3 6 33 4 80 3 8 27 1
つ

“ 33
_r__:■ 1_二二」

=」
L■■■■

=
Allgmcntin 9 0 100 15 0 100 6 2 75 5 4 5 0 100 7 4 3 0

Cel'ixinre 9 0 100 13 2 4 4 50 6 3 66.7 5 0 100 6 5 54 3 0

Cellazidilnc 6 3 66.6 9 6 60 2 6 25 3 6 33 4 1 80 2 9 18 1 2 33

Cclotirxime 7 2 77.8 6 9 40 2 6 25 2 7 22 5 0 100 2 9 18 0 3

Ccl'l riarone 7 2 77.8 8 7 53.3 3 5 37.5 3 6 33 3 2 60 0 0 1 2 33

Aztreonanl 9 0 100 12 3 80 2 6 25 6 3 5 0 100 1 10 9 2 33

,\ rrr iltitcitt 3 6 33 1 14 6.6 7 0 9 0 1 4 20 0 0 3

(lcntanricirt 7 2 10 5 66.6 3 5 37.5 0 9 0 5 0 100 4 7 36 1
，

“ 33

'l'obrit rttt'citt 7 2 4 26.7 1 7 0 9 0 2 3 40 0 0 1
つ

“ 33

Sl rclltontr'gin _

(lh lo rit ttt ll lt rt icttl

9 0 100 15 0 100 6 2 75 7 2 5 0 0 3 0

9 0 100 15 0 100

`

2 75 5 4 5 0 100 5 6 45 1
つ

“ 33

'l'e t rilcvclin 9 0 100 15 0 100 8 0 100 5 4 55.6 5 0 100 10 1 90 3 0

ltilllllll)in 6 3 4 26.7 1 7 12.5 0 9 0 3 2 60 1 10 9 3
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ABSTRACT

In this stutly,,the chemical conlponents of the l'ittt'u rosau l. (Apoclnaceae) leaves

in rvater and alcoholic ertracts $'ere glYcositles , phenols , tannins ' resins 
'

alkaloids and saponins , the medium of t$'o extracts rrere acidic .

The effect of theses extracts on the different nticroorganisms u'ere studied . It

has been found that (\mg/ml) concentration rvas effective on the inhibition of the

grorvth of the intendetl microorganisms. and the inhibition of the h1'aluronidase

TlirdflB"rFU.Lhe€6f&fifFjtib'rffetlI 'ril"'t unb(tliilfsPfS[t'eb'.n,"ut, in the leaves

(K,Ca,Fe,Zn) u'ith (YYV,Y ' 
rr,Y , Yi'! ' \v,r) ppm respectively'
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ABSTRACT
This research aims at studying the relationship nature betrveen falling rain

quantities and the number of raining days at 30-ycnr period and for a number of

selected stations from Iraq such as (Mosul, Kirkuk, Khanaqin, Baghdad,

Kerbala, Diwaniya, Najaf, and Nasiriya) for (8) months starting from October

to May (Water Year). ri is obvious, through the research, that the increase in the

number'of annually raining days does not necessarily mean an increase in the

annually falling ruin quuniities since the relationship nature between the two

variables is not strong. But generally, there is a clear decrease in the rain

quantities and the number of raining days both during the last thirty years'
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